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As ever more communication devices demand ever greater communication capacity, a need is 
emerging for better mobile broadband communications than provided by existing radio access 
technologies. In addition, massive Machine Type Communications (MTC), which connects a 
plurality of devices and things to provide various services at any time and place, is also among 
the key issues to be considered in next-generation communications. Moreover, communication 
system design is under discussion that takes into consideration the sensitivity of services/UEs 
to reliability and latency. Likewise under discussion is the introduction of next-generation radio 
access technology that takes into account enhanced mobile broadband communication, massive 
MTC, URLLC (Ultra-Reliable and Low Latency Communication), and the like; in the present 
invention, for convenience, this technology is called New RAT. 
[Self-contained subframe structure] 
In 5th-generation new RAT, a structure in which the control channel and data channel are 
TDMed, as shown in FIG. 2-1 below, can be considered as one kind of frame structure for the 
purpose of minimizing latency. 
 

 
FIG. 2-1. Data and control TDMed subframe structure  

Provisional Application 
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In FIG. 2-1, the hatched area represents the downlink control region, and the black area 
represents the uplink control region. The unmarked region can be used for downlink data 
transmission or for uplink data transmission. A characteristic of such a structure is that DL 
transmission and UL transmission are performed in sequence within one subframe, so that DL 
data can be sent, and UL ack/nack can also be received, within one subframe. As a result, when 
a data transmission error occurs, the time taken to retransmit data is reduced; consequently, the 
latency of the final data transmission can be minimized. 
In such a data and control TDMed subframe structure, a time gap is needed for the process of 
the base station and the UE switching from a transmitting mode to a receiving mode, or from 
a receiving mode to a transmitting mode. To this end, at the time of switching from DL to UL, 
some OFDM symbols in the subframe structure are set as guard periods (GP). 
 
[Analog beamforming] 
In mmW, the wavelength is shortened so that a plurality of antennas can be installed in the 
same region. Thus, in the 30 GHz band, where the wavelength is 1 cm, a total of 100 antenna 
elements can be installed at intervals of 0.5 lambda (wavelength) on a 5-by-5-cm panel in a 2-
dimensional array. Accordingly, in mmW, a plurality of antenna elements are used to increase 
beamforming (BF) gain so as to increase coverage or throughput. 
In this case, if each antenna element has a TXRU (transceiver unit) to enable transmission 
power and phase adjustment, then independent beamforming is possible for each frequency 
resource. However, a problem with this is that it is not practical, in terms of cost, to install a 
TXRU on all approximately 100 antenna elements. Therefore, a method is under consideration 
in which a plurality of antenna elements are mapped to one TXRU and the direction of the 
beam is adjusted by analog phase shift. Such an analog beamforming method has the drawback 
that only one beam direction can be created in the entire band, so that frequency-selective 
beaming is impossible. 
By way of an intermediate mode between digital BF and analog BF, a hybrid BF can be 
considered that has B TXRUs, where B is less than the number of antenna elements Q. In this 
case, although there is variation depending on how the B TXRUs and the Q antenna elements 
are connected, nonetheless the number of beam directions on which it is possible to transmit at 
the same time is limited to B or less. 
 
[CORESET and search space for NR PDCCH] 
In NR, a control resource set (CORESET), a search space set, and the like, have been defined 
for a control channel. A CORESET is a resource region for control channel 
transmission/reception, similar to an EPDCCH set in LTE; a CORESET configuration includes 
a CORESET ID, a DMRS scrambling sequence initialization parameter, CORESET resource 
information (the frequency domain RB set and the time domain duration), a CCE-to-REG 
mapping, a REG bundle size, a row size and cyclic shift value of an interleaver, TCI-related 
information, and the like, which define the properties of the respective CORESET. A search 
space set configuration provides information about the components and monitoring of the 
search space set configuration—including: a CORESET ID that monitors the search space set; 
whether CSS/USS is used; information about a DCI that must be monitored; aggregation levels; 
a number of candidates per AL; a monitoring periodicity of the search space set; and 
information related to a monitoring occasion within a slot;—and provides information about   
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the components and monitoring of the search space set. Additionally, in NR, a maximum of 
three CORESETs and ten search space sets can be configured for each BWP. 
 
[Complexity for blind decoding and channel estimation] 
Because different monitoring periodicities and offsets are set for each search space set of a 
plurality of search space sets, there can be a significant increase in the number of candidates 
that must be monitored in a particular slot (e.g., a slot in which monitoring occasions for a 
plurality of search space sets overlap); this can significantly increase the complexity of blind 
decoding for the UE. Accordingly, in NR, for each numerology, there are defined a maximum 
number of BDs and a maximum channel estimation complexity (expressed as a number of 
CCEs) that a UE can perform within a single slot. If the number of BDs and/or the number of 
CCEs configured by the network in each slot exceeds the limit, then the UE can only perform 
blind decoding for a particular candidate according to priority. For example, it can be assumed 
that the number of BDs and the number of CCEs for the search space set(s) configured by the 
CSS in each slot does not exceed the limit; in the case of a USS, the SS set having a lower 
index has a higher priority, and whether to conduct BD on a candidate can be determined at the 
SS set level. 
 
3. Composition and Method of the Invention 
In NR, beam-based transmission and reception operations are carried out, and if the reception 
performance of the current serving beam becomes degraded, then a process of seeking a new 
beam is performed via a process known as beam failure recovery (BFR). Because the BFR 
process does not involve declaring a failure of the link between the network and the UE, it can 
be assumed that the connection with the current serving cell will be maintained even during 
the BFR process. In the BFR process, different beams are measured that are configured by the 
network (a beam in this case can be expressed as a CSI-RS port or an SSB index or the like) 
and the best beam for the UE can be selected. The UE carries out the BFR process by 
performing a RACH procedure associated with a beam that has a good measurement result. 
Proposed in the present invention are a CORESET & search space set configuration, and a 
candidate mapping method for BD/CE complexity handling, that are needed in terms of control 
channel processing when carrying out BFR. (In the present invention, a Transmission 
Configuration Indication (hereinafter TCI) state can be configured for each CORESET of the 
control channel and can be used as a parameter for determining the Rx beam of the UE.) 
 
[CORESET and search space set for BFR] 
In the BFR process, the CORESET and the search space are resources associated with the beam 
that the UE selects as the best beam; during the process of carrying out the RACH procedure, 
these resources can be used for the purpose of receiving necessary signaling from the network, 
such as an RAR message or the like. Additionally, via the BFR CORESET, the UE can receive 
a UL grant, a DL assignment, or the like until a new CORESET and search space are received 
that reflect the changed beam information. 
 
 Relation between BWP and BFR CORESET & SS set  
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■ In NR, a maximum of three CORESETs and ten search space sets can be set for each BWP; 
in this case, each CORESET can have different CORESET properties (e.g., CCE-to-REG 
mapping (with/without interleaving) and REG bundle size (2, 3, 6 REGs), WB/NB RS, ...), 
and each search space set can have different monitoring occasions, ALs, and candidate 
numbers, and the like; as a result, scheduling flexibility can be increased. In the case of a 
BFR CORESET, because BFR is a process for finding a new beam owing to a degradation 
of beam reception performance, irrespective of the scheduling flexibility of PDCCH 
transmission and reception as mentioned above, it may be preferable not to apply the limit 
that corresponds to the maximum number of CORESETs per BWP (i.e., three CORESETs 
per BWP) to the BFR CORESET. In other words, for each BWP, the UE can be configured 
with three CORESETs, excluding the BFR CORESET, and ten search space sets, excluding 
the BFR search space set. (If a BFR CORESET reuses a conventional CORESET, and if 
the conventional CORESET is configured for a purpose other than BFR, then this 
CORESET can be counted in the number of CORESETs. This can be applied in the same 
way to a search space set.) 

■ A method can be considered in which a BFR CORESET is set for each BWP, or in which 
it is set for an initial BWP. (This includes: a case in which the BFR CORESET is set for 
each BWP; a case in which the configuration is not followed and the BFR CORESET is 
not set; and a case in which the BFR CORESET of the initial BWP is monitored.) Also, in 
addition to the methods below, a conventionally configured CORESET and/or SS set can 
be reused as a CORESET and/or SS set associated with the BFR, and some parameters of 
this CORESET configuration and/or SS set configuration can be newly set. (For example, 
in the case of a CORESET configuration parameter such as a TCI state, regardless of the 
existing configuration, in a BFR CORESET, it can be assumed that the TCI and/or QCL, 
etc., are defined by the best beam based on the UE's measurement, or by a RACH procedure 
that the UE carried out during the BFR process.)  
♦ If a BFR CORESET is set for each BWP, then: 
 For a BWP in which the UE maintains transmission and reception with the current 

network (i.e., an active BWP), a BFR CORESET can be permanently configured. 
This can be implemented via a method wherein information about the BFR 
CORESET is included in the BWP configuration, or the like; the monitoring 
occasions of the corresponding CORESET can be determined by the timing of the 
PRACH transmission owing to the BFR (e.g., every slot within the RAR monitoring 
window, after the PRACH transmission slot index + 4). 

 Because it may be preferable to recognize whether the connection with the serving 
cell is maintained even if the BFR procedure is in progress, the UE can, in addition 
to monitoring the BFR CORESET, carry out DCI monitoring according to the 
previously configured CORESET and SS set configuration. For example, the BFR 
CORESET may be defined so that only PDCCHs scrambled with C-RNTI are 
monitored; in this case, it may be preferable to maintain monitoring for the existing 
CORESET, because a case may occur in which information to which a unique RNTI 
has been assigned, such as SFI, SI, paging, or the like, cannot be transmitted to the 
UE. In this case, the actual candidate setting method whereby the UE performs 
monitoring is as described in the next section. 

♦ If a BFR CORESET is set in the initial BWP, then:  
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 In the initial BWP, the CORESET (CORESET#0) configured according to the PBCH, 
and the CORESET (CORESET#1) configured for the RACH procedure, can be set 
as defaults; if CORESET#1 is not configured, then CORESET#0 can be reused for 
CORESET#1. 

 If conventional DCI monitoring is carried out, then the UE may have to monitor for 
different BWPs in the same slot in order to monitor for BFR and conventional DCI. 
In this case, the following methods can be considered. 
■ Option 1) Monitoring the BFR CORESET is regarded as a special case, so that 

both DCI monitoring of BFR, and monitoring of the previously configured DCI, 
can be carried out even if the active BWP and the initial BWP do not coincide. 

■ Option 2) If a BWP, in which DCI monitoring for BFR is being carried out, 
differs from the existing active BWP, then it is possible that DCI monitoring for 
the existing active BWP is not performed. (This may include a method whereby 
existing DCI monitoring is carried out only if the BWP in which DCI 
monitoring for BFR is being conducted is the same as the existing active BWP.)  

 If the BFR CORESET is set in the initial BWP, then the BFR CORESET can be 
indicated using a method below. 
■ Option 1) Reuse CORESET#0 or CORESET#1 

♦ The BFR CORESET can be set to reuse an already-defined CORESET via 
pre-definition, or via higher layer signaling in the network, or the like. 

♦ If CORESET#0 is reused as a BFR CORESET and a BFR procedure is 
performed based on a CSI-RS port, then the network can signal the 
relationship between: each CSI-RS port used in the BFR procedure, and the 
SSB index associated with CORESET#0. (For example, the mapping 
relationship between a CSI-RS port used in the BFR procedure and an SSB 
index can be indicated via higher layer signaling or the like.) 

■ Option 2) New CORESET for BFR 
♦ The network can indicate to each UE the configuration of the BFR 

CORESET that is present in the initial BWP; a broadcast signal or a UE-
dedicated signal can be used as the indication method. 

In the case of a BFR CORESET/SS, the configuration may be optional. Accordingly, if the 
BFR CORESET/SS is not set in the active BWP, or if a BFR CFRA resource is not set, then 
the terminal can carry out the following actions. 

- Carry out beam recovery according to a CBRA resource. The RAR CORESET/SS 
associated with the CBRA resource is assumed to be a BFR CORESET, from which a 
response to the beam recovery is awaited. 

- Await response to the beam recovery via the RAR CORESET/SS associated with the 
CBRA resource. 

- Return to the initial DL/UL BWP and use a CFRA/CBRA/RAR CORESET/SS resource. 
Alternatively, this option can be applied only if there are no BFR CORESET/SS or 
CFRA resources in the active DL/UL BWP.  
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[BD and channel estimation complexity on BFR procedure] 
In NR, because monitoring for a plurality of CORESETs and SS sets can be configured in the 
same slot, the maximum number of BDs and channel estimations that can be performed in one 
slot is defined in consideration of the complexity of the UE; in a slot that exceeds the maximum, 
it is possible that some candidates will not be monitored. To straightforwardly monitor for the 
BFR CORESET, it is proposed that a candidate that must be monitored should be set, as follows, 
in the slot in which the BFR CORESET is monitored. (Currently, it is assumed that in a 
conventional slot, BD and channel estimation for the CSS are carried out preferentially, and it 
is assumed that each limit is not exceeded as a result of the CSS. Subsequently, candidate 
selection (or mapping) is carried out at the SS set level for the USS; it is assumed that the lower 
SS index has a higher priority for a plurality of USSs.) 
 Priority of BFR SS set 

■ Monitoring for the BFR SS set can be designated as having the highest priority. 
♦ In the BFR procedure, because the serving beam configuration and the like must be 

done preferentially, candidates in an SS set related to BFR must be monitored. 
♦ Accordingly, it can be assumed that a BFR-related SS (e.g., the response to a PRACH 

transmitted by the UE during the BFR process, and the subsequent process) is set to 
have the highest priority irrespective of the type of the BFR SS set (e.g., CSS/USS), 
and that a candidate in the SS set does not exceed any limit. 

■ A BFR SS set can be monitored independently of the BD and CCE limits per slot. 
♦ A BFR-related DCI might not necessarily have to complete decoding in the slot in 

which it was received. Therefore, the previously configured DCI monitoring can 
continue to be carried out in consideration of the BD and CCE limits for each slot, 
and monitoring for the SFR SS set can be performed independently; in this case, it 
can be assumed that the number of BDs and CCEs configured by the BFR SS set do 
not exceed the respective limits. 

 Assumptions about CSSs 
■ As mentioned above, in a conventional slot (i.e., a slot in which the BFR procedure is 

not performed), it can be assumed that, in the configured CSSs, the maximum numbers 
of BDs and CCEs are not exceeded. 

■ However, if a BFR CORESET is being monitored, then the number of BDs/CCEs for 
BFR monitoring is added; consequently, if the BDs/CCEs due to existing CSSs are also 
taken into account, then BD/CCE overbooking can occur. Therefore, if a BFR SS set is 
being monitored, then the following assumptions can be made. The below options can 
be implemented individually or in combination. The below options apply only to a CSS; 
it is possible that a USS according to a conventional configuration will not be monitored 
during the BFR procedure. Alternatively, among the CSSs, a candidate to be monitored 
can be selected according to the below options; subsequently, if there is still additional 
capacity for BDs/CCEs, then a PDCCH mapping to SS sets can be performed for a USS. 
♦ Option 1) It can be assumed that the CSSs already configured in the BFR slot do not 

exceed the BD and CCE limits. (This can also mean that, even if the network 
performs   
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 BD and channel estimation for a candidate related to BFR in the BFR slot, it 
configures at least the number of BDs and CCEs for the already configured CSSs, 
so that the limit is not exceeded.) 

♦ Option 2) If the number of BDs and CCEs in the already-configured CSSs exceeds 
the limit owing to the number of BDs and CCEs due to the BFR SS set, then SS set 
level dropping can be applied to the CSS(s). In this case, the priority among SS sets 
can be determined according to an SS index (e.g., on the assumption that a low (or 
high) SS index has a high priority), a DCI format (e.g., where priority is defined by 
DCI format), or the like. 
 For example, if the respective BD and CCE limits defined in a slot are defined 

as Xslot and Yslot, and the respective numbers of BDs and CCEs configured in 
the BFR SS set are defined as XBFR and YBFR, then the respective numbers of 
BDs and CCEs allowed for the CSS(s) configured in that slot can be defined as 
XCSS (= Xslot – XBFR) and YCSS (= Yslot – YBFR). In this case, for the CSS set that 
has the highest priority among the CSSs configured in the corresponding slot, if 
the numbers of BDs and CCEs are less than XCSS and YCSS, then blind decoding 
of the corresponding CSS can be performed. Subsequently, the XCSS and YCSS 
values can be updated, and the process can be repeated for the next-priority CSS, 
until one of the two limits is exceeded. (BD is not performed on a CSS that 
exceeds the limit.) 

 Option 2 can also include candidate dropping for a candidate level. 
♦ Option 3) Monitoring can be configured for a BFR SS set and one or a plurality of 

CSS sets in a particular slot; if the number of BDs and/or CCEs due to the BFR SS 
set, and the number of BDs and/or CCEs due to the CSS set(s), exceed the respective 
limits, then it is possible that the CSS will not be monitored. 

♦ Option 4) Monitoring for the BFR CORESET/SS can be additionally included 
among the UE's capabilities. In other words, for the BFR CORESET/SS, it can be 
assumed that the terminal is able to perform additional channel estimation/BD in 
excess of its existing capability, as per its configuration, and that this is not taken 
into account in the channel estimation/BD limit. This can mean that the capabilities 
for BFR CORESET and SS sets are defined separately, or that BFR-related 
BD/channel estimation is assumed to always be performed independently of the 
BD/channel estimation for a conventional DCI, and that limits for BD and channel 
estimation apply to all CORESET/SS sets other than the BFR CORESET/SS set. 

♦ Option 5) In a slot in which the BFR CORESET is being monitored, it can be 
indicated, via pre-definition, higher layer signaling, or the like, that from among the 
candidates of the existing CORESET/SS set, only a candidate corresponding to a 
particular RNTI should be monitored. For example, a slot in which a BFR CORESET 
is being monitored can be defined so that, from among the already configured 
CORESET/SS sets, only a PDCCH candidate related to an SFI is monitored. 
(Additionally, in this case, if the BD/CCE limit is exceeded when monitoring for the 
existing CORESET, then it is possible that the existing CORESET will not be 
monitored.) 

♦ Option 6) In a slot in which a BFR CORESET must be monitored, it can be indicated 
not to monitor for a CORESET other than the BFR CORESET, either by 
predefinition or via higher layer signaling.  
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[Rx beam priority] 
As set forth above, in NR, limits are defined on the number of BDs, CCEs, and the like with 
respect to UE complexity, and if a limit is exceeded in a particular slot, then monitoring is 
skipped for some of the candidates. Such a method can also be applied to an Rx beam that a 
UE uses for a particular time resource. 
In NR, a plurality of CORESETs can be monitored in the same slot; in this case, each of the 
CORESETs can be overlapped in the time/frequency domain. In addition, a different QCL 
assumption (i.e., configuring a TCI state for a PDCCH for each CORESET) can be applied for 
each CORESET. This means that there can be a plurality of CORESETs that must be received 
via different Rx beams in the same symbol; a UE that has one RF panel (i.e., a UE that can 
receive only one Rx beam in a particular time resource) needs to select one of the plurality of 
Rx beams. In the present invention, a method of setting an Rx beam is proposed for a situation 
in which a plurality of Rx beams are required. (This can also be interpreted as configuring 
priorities for a plurality of CORESETs that overlap in the time domain.) If an Rx beam that the 
UE applies is determined by the method below, then the network can give priority to 
transmitting in the CORESET associated with the Rx beam; or, if the CORESET uses an 
unsuitable Rx beam, then the network can compensate for reception performance via the coding 
rate or power boosting. The below options can be implemented individually or in combination. 
Option 1) Measurement-based priority 
The UE can configure Rx beams in the corresponding time resource based on outcomes of 
measurement and reporting. For example, if three CORESETs overlap in one symbol and the 
QCL assumptions of the CORESETs differ, then the Rx beam in the symbol can be configured 
based on the best measurement result from among the measurement results associated with the 
respective CORESET. By way of example, the Rx beam associated with the CORESET that 
has the highest value among the RSRPs measured in each CORESET can be applied to the 
symbol. (Option 1 can be determined based on a value currently measured by the UE, or it can 
be determined based on the most recently reported measurement result.) 
Option 2) CORESET/SS set index-based priority 
The Rx beam to be applied to the resource can be determined by assigning a priority to a 
CORESET index or an SS set index. For example, the UE can set the Rx beam based on the 
TCI state of the CORESET that has the lowest (or highest) CORESET index (or the CORESET 
associated with the lowest SS index). 
Option 3) Message-based priority 
The UE can set the Rx beam based on the priority of the message that it must monitor in each 
CORESET (e.g., DCI format, RNTI, BFR, or the like). For example, an Rx beam of a 
CORESET that is monitored for a DCI related to SFI, pre-emption, or the like, can have a 
higher priority than an Rx beam of a CORESET that is monitored for non-fallback DCI. By 
way of a further example, an Rx beam of a CORESET that is monitored for information 
required in order to maintain UE communication, such as RACH/SI update/paging or the like, 
can be set to a higher priority. 
Additionally, as proposed above, regardless of CORESET priority within the slot in which 
monitoring must be performed, the highest priority can always be assigned for a CORESET   
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related to beam failure recovery (or beam management). 
Option 4) Priority according to time order of monitoring occasions 
A UE can apply an Rx beam that is associated with the beam of an SS that comes first in the 
SS monitoring order of each CORESET in a slot. In other words, the priority of each CORESET 
can be determined based on the starting symbol index of the CORESET. If the same CORESET 
is associated with a plurality of SS sets and has the same starting symbol, then the Rx beam 
can be determined based on the priority of an SS set index or the like. 
Option 5) A priority of a CORESET is determined based on a number of SS sets associated 
with the CORESET. 
As mentioned above, in NR, three CORESETs and ten search space sets can be configured for 
each BWP; this means that a plurality of search space sets can be associated with one 
CORESET. Option 5 refers to a method in which a plurality of search space sets, associated 
with a plurality of CORESETs in a particular slot, must be monitored; if the TCI state of each 
CORESET is different, then the CORESET that has a larger number of associated search space 
sets is given a higher priority. (In this case, the number of associated search space sets can be 
limited to the search space sets for which monitoring is performed in the relevant slot.) 
 
 
Above, a proposal has been made for setting an Rx beam based on a TCI state in a situation in 
which CORESETs having different TCI states are configured to overlap in a particular time 
resource. The present invention additionally proposes a method for configuring an Rx beam 
for each region in a situation in which, within one CORESET, a time resource exists that 
overlaps with other CORESETs, and a time resource exists in which only the relevant 
CORESET exists. [FIG. 3-1] shows an example of a case in which two different CORESETs 
configured with different TCI states partially overlap in the time domain. As can be seen from 
the drawing, if monitoring is performed for each CORESET, then the Rx beams that the UE 
must apply are different; and, if two CORESETs overlap, then the Rx beam that the UE must 
apply (or the TCI state that the UE must assume) can be determined according to the priority 
rule proposed above. For example, if the priority of CORESET#2 in the drawing is high, then 
the UE can apply Rx beam#1 in the region in which there is an overlap. However, in this case, 
which Rx beam to use for receiving in symbol#2 of CORESET#3 must be determined. For this 
purpose, the present invention proposes the below options, which can be implemented 
individually or in combination. 

 
[FIG. 3-1] 
Additionally, the options below can be carried out for each set of CORESETs for each slot. 
For example, each set can consist of CORESETs that partially or fully overlap in the time 
domain; all CORESETs that are present in one slot can form a set. 
Option 1) Rx beam configuration-based on priority for each time resource 
The Rx beam in each time resource (e.g., OFDM symbol) can be set based on the TCI state of 
the CORESET that has the highest priority in that time resource.  
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In this case, a situation can arise in which the same precoding cannot be assumed between 
adjacent symbols, owing to different Rx beams in the same CORESET; it can be assumed 
that time-domain REG bundling is not applied in that CORESET. Alternatively, it can be 
assumed that time domain bundling is applied only in time resources that use the same Rx 
beam. 
Option 2) Applying the Rx beam—of the CORESET that has the highest priority among the 
overlapped CORESETs—to a plurality of CORESETs that include the overlap region. 
In Option 2, the Rx beam can be set for all overlapped CORESETs based on the TCI state of 
the CORESET that has the highest priority among the CORESETs that include the same time 
resource. This also means that for CORESETs that do not overlap in the time domain (e.g. at 
the symbol level), the Rx beam is set based on the TCI state of each CORESET. 
Option 3) If a plurality of CORESETs with different TCI states are present in one slot, then 
the TCI state of the CORESET that is determined to have the highest priority, according to the 
above-proposed priority rule, can be applied to the entire slot. This can mean that if different 
CORESETs that have been configured with different TCI states are monitored in the same slot, 
then a CORESET that has a low priority can change the Rx beam (i.e., assuming a TCI state 
that differs from the configuration), but only for that slot. 
Option 4) The UE can assume that when CORESETs, which have been configured with 
different TCI states, partially or fully overlap in the time domain, monitoring should be 
performed only for candidates of SS sets in the highest-priority CORESET. In addition, 
depending on the configuration, this can include monitoring a CORESET that does not overlap 
in the time domain. Alternatively, in the case of CORESETs that overlap in the slot, and for 
which different Rx beams must be assumed, this can be interpreted as only the CORESET with 
the highest priority in the entire slot being monitored. 
Option 4 can include a case in which a BFR CORESET/SS set must be monitored; and, if the 
TCI state of the BFR CORESET is different from that of the existing CORESETs (i.e., those 
CORESETs/SS sets that were configured to perform monitoring prior to the BFR), then only 
the BFR CORESET is monitored in the slot. (This can also include a case in which the existing 
CORESET and BFR CORESET are monitored in the same slot, a CORESET is present among 
the existing CORESETs that uses the same Rx beam as the BFR CORESET, and that 
CORESET is monitored.)  
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According to the above content, a QCL assumption derived from the most recently performed RACH procedure 
can be applied to a CORESET for which tci-StatesPDCCH is not configured. In the present invention, a somewhat 
more specific method of deriving a QCL assumption is also proposed. Below, "contention-based RACH" can  

 

e QCL assumption of a CORESET without tci-StatesPDCCH 

According to a current RRC specification (i.e., TS38.331 ), an informat ion element 

·controlResourceSet" is provided for each CORESET, and a parameter •tci-StatesPDCCH" in the IE 

can be configured for providing QCL relationships between the DL RS/SSB and the CORESET. 

However, the "tci-Stat esPDCCH" is optional parameter. It means that the parameter may not be 

configured for some CORESETs. So, a default QCL assumption should be needed to determine Rx 

beam for PDCCH reception in the TCl-less CORESET. For a default QCL assumption, we propose 

t hat, for a CORESET which doesn't include »tci-StatesPDCCH", a UE assumes that a QCL from 

latest RACH procedure is applied to the CORESET. 

In the case of BFR-CORESET (for beam failure recovery procedure), according to the previous 

agreement from the email discussion in M IMO session, a UE assumes that the dedicated CORESET 

is spatial QCL'ed with DL RS of the UE-identified candidate beam in the beam failure recovery 

request. From the PDCCH perspective, this agreement can be interpreted as follows; implicit 

spatial QCL update (regardless of CORESET configuration) via beam recovery procedure and/or 

beam management procedure is assumed for a BFR-CORESET. 

Other than BFR-CORESET, it needs to clarify which CORESET(s) would not be associated with TCI 

states. At least, we consider that CORESET #0 (by PBCH) and #1 (by RMSI) would not be associated 

with TCI states. For ot her CORESETs, generally for USS operation, it is desirable to configure TCI 

states. 

Some clarification whether this RACH procedure can include contention-free .as well is necessary. 

In our view, contention-free may be based on CSI-RS without associated SSB and QCL associated 

with the CSI-RS may not be stable for CORESET#0 and/or #1. So, at least for CORESET#0 and/or 

# 1, it is safer to change QCL information based on the recent contention-based RACH procedure. 
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refer to a situation in which a RACH procedure is performed on a resource associated with 
the best SSB (based on the measurement result) based on SSB, and "contention-free RACH 
procedure" can refer to carrying out a RACH procedure on a resource associated with a CSI-
RS port (or SSB), or the like, according to gNB signaling. 
Because the contention-free RACH procedure is based on a network configuration, it can be 
signaled independently of measurement; alternatively, the network can signal based on a 
measurement report of the UE. In addition, in the case of a CSI-RS port, the association with 
an SSB may or may not be signaled. In other words, in a contention-free RACH procedure, 
a situation can arise in which it is not possible to ensure association with the SSB, reflection 
of measurement results, and the like. This can operate as a factor that degrades performance 
in operations of CORESET#0, #1, and the like where the CORESET and the search space 
set can be configured in association with an SSB. For example, a situation can occur in which 
the UE configures the Rx beam based on a faulty assumption about the Tx beam. 

1. A QCL assumption, derived from the most recently performed RACH procedure, 
regardless of the type of RACH procedure (i.e., contention-based/contention-free 
RACH procedure), can be applied by the UE to a TCI-less CORESET. 

2. The UE can apply only the result derived from the most recently performed 
contention-based RACH procedure to the QCL assumption for the TCI-less 
CORESET. In practice, this can mean that if the most recently performed RACH 
procedure is of the contention-free type, then the result is ignored and a QCL 
assumption derived from the most recently performed contention-based RACH 
procedure is applied to the CORESET. 

3. QCL assumptions of different RACH procedures can also be used for each 
CORESET. For example, for CORESET#0 (and/or #1), a QCL assumption is applied 
that is derived from the most recently performed contention-based RACH procedure; 
for the remaining CORESETs, a QCL assumption can be derived from the most 
recently performed RACH procedure, regardless of whether there is contention. By 
way of a further example, for a CORESET for which a CSS is configured, a QCL 
assumption is applied that is derived from the most recently performed contention-
based RACH procedure; for a CORESET for which a USS is configured, a QCL 
assumption can be derived from the most recently performed RACH procedure, 
regardless of whether there is contention. (In this case, a QCL assumption derived 
from the most recently performed contention-based RACH procedure of a 
CORESET for which both a CSS and a USS are configured can also be applied.) 

4. In the methods proposed above, even for the contention-free RACH procedure, if the 
associated SSB is indicated or the implicitly associated SSB is known, then the QCL 
assumption derived from the contention-free RACH procedure can also be applied to 
a TCI-less CORESET. 

Additionally, in the present invention, for a TCI-less CORESET, it is proposed that the 
network indicates to the UE, via higher layer signaling or the like, which RACH procedure 
type the QCL assumption is derived from. This may also include a method of providing, to 
the UE, SSB information associated with the CSI-RS port that was provided in the 
contention-free RACH procedure. 
 QCL assumption between overlapped CORESETs in time domain 
According to previous agreements, each CORESET has own QCL assumption, and different 
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CORESETs can be overlapped on time and/or frequency domain. It means that CORESETs with 

different QCL assumptions can be overlapped on a same symbol. Because a UE determines an 

Rx beam used for monitoring each CORESET by considering TCI state of each CORESET, if multiple 

CORESETs with different QCL assumptions overlaps on time domain resources (e.g., OFDM 

symbol), a UE should support multiple Rx beams or select one Rx beam (or TCI state) by a certain 

selection rule. In current release, a UE which can use multiple Rx beams are not considered so 

far, so we can consider following options for solving the problem; 

Option 1) Monitoring skip of lower prioritized CO RESET 

The CORESET selection rule can be applied when CORESETs with different spatial QCLs are 

overlapped on time resources, and a UE can skip monitoring candidates included in non-selected 

CORESET. The priority of each CORESET can be determined by, for example, CORESET ID, the 

number of SS sets associated with a CORESET, associated search space type, etc. This option is 

simple, but PDCCH transmission/reception opportunity cannot be guaranteed in some resources. 

Option 2) Representative spatial QCL for overlapped CORESETs 

This option is to list overlapped CORESETs using the priority rule as in Option 1 ). Instead of 

dropping lower priority CORESET(s), change of QCL state can be considered on lower priority 

CORESET(s). In other words, we propose that same spatial QCL is assumed on overlapped 

CORESETs, and the representative QCL can be selected by using CORESET priority as mentioned 

in option 1. In other words, QCL assumption for overlapped CORESET(s) follow the highest priority 

COREST's QCL. This option can provide more PDCCH transmission/reception opportunity, but the 

PDCCH performance of CORESET with lower priority may be decreased because of mismatch 

between Tx beam and Rx beam. 

Option 3) No overlap between CORESETs with different spatial QCLs 

A UE can assume that the network doesn't schedule overlapped CORESETs with different spatial 

QCLs. However, it is not sure that the overlap can always be avoided by scheduling. 

• Candidate mapping in Case 2 

Search space of Case 1 and Case 2 

In last meeting, it was agreed that the number of CCEs for channel estimation per slot of Case 2 

is same with Case 1 (i.e., for both cases, {56, 56, 48, 32} CCEs for SCS {15kHz, 30kHz, 60kHz, 

120kHz}). Regarding the agreement, it seems that either Case 1 or Case 2 can be configured to 

a UE. In other words, it is ambiguous whether a UE can be configured to monitor Case 1 and 

Case 2 SS sets in a slot. In our understanding, there is no reason to prohibit such configuration. 

For example, common information can be transmitted on shared resources (i.e., slot based 

scheduling) between eMBB and URLLC, and service-specific data can be transmitted by slot based 

scheduling (for eMBB) and non-slot based scheduling (for URLLC). In this case, URLLC UEs can 

receive both scheduling types, i.e., Case 1 and Case 2. In order to clarify previous agreements, 

we propose as follows; 
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This can also be applied in the same  

 

 

way to a BD limit. 

 

 

Proposal 1: A UE can be configured to monitor both Case 1 and Case 2 search space sets, 

and both SS sets can be monitored in a slot. 

Proposal 2: For Rel.15 December 2017 version, maximum number of CCEs for channel 

estimation per slot per UE per CC is {56, 56, 48, 32} CCEs for SCS {15kHz, 30kHz, 60kHz, 

120kHz} regardless of CORES ET /SS configurations. ➔ 

Candidate mapping in Case 2 

Generally, the required number of BDs/CCEs of Case 2 is much larger than Case 1, if the configured 

number of BDs/CCEs in a SS set configuration is almost same between Case 1 and 2 .. In terms 

of CCE counting for Case 2 search space set, it is necessary to multiply the required CCEs for 

each monitoring occasion by the number of monitoring occasion in a slot. With this the necessary 

CCEs/BDs increases proportionally with the number of monitoring occasion. Thus, if search space 

set level channel estimation/BO budget handling is also used for Case 2, it may be possible that 

the entire monitoring occasion of Case 2 is dropped particularly when the number of monitoring 

occasion is high. This can have impact, for example, on URLLC support. To mitigate this impact, 

we can consider further candidate selection on monitoring occasion basis (e.g., some monitoring 

occasions are dropped). However, we don't have enough time to discuss this issue, so we propose 

as follows; 

Proposal 1: In Rel-15, SS set-level PDCCH mapping within a slot is used for BD/CE complexity 

handling even for Case 2. 

e BFR CORESET/SS set 

The BFR CORESET and associated SS set are configured for beam failure recovery procedure. This 

CORESET/SS set is activated by beam failure recovery procedure, and a UE is not expected to 

monitor PDCCH candidates in the CORESET before beam failure recovery procedure (e.g., PRACH 

transmission) and after new CORESET/SS set configuration(s) or TCI update. On the other hands, 

it is not sure whether PDCCH monitoring in existing CORESETs (i.e., CORESETs which are 

configured to monitor before BFR procedure) is performed during monitoring window of BFR 

CORESET. In our view, as some common information (such as SFI, system information, paging ... ) 

may not be monitored in the BFR CORESET, it is desirable that a UE can monitor PDCCH 

candidates in the existing CORESETs even during monitoring window of BFR CORESET. 

Proposal 2: A UE may continue monitoring on other active CORESETs (than BFR-CORESET) 

during BFR procedure. 

It is expected that TCI state of a CORESET (if configured) will be updated only via explicit 

configuration. Thus, during BFR procedure, the UE may monitor a CORESET with outdated TCI 

state. When BFR-COREST and other CORESET(s) are monitored on the same time resource with 

potentially different QCL/TCI information (and thus potentially lead different Rx beam), some 
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handling is necessary. A simple solution is that a UE can skip monitoring old CORESET, if BFR 

CORESET overlaps with old CORESET in time domain. This is to prioritize BFR-CORESET in case of 

collision. 

Another issue is whether to count CCEs/BDs for BFR-SS under UE's channel estimation/BO limit. 

If it is not accounted, it may be that the total number of required CCEs can be much higher than 

what UE can support during BFR, we propose to count CCEs/BDs of BFR-SS as well when 

monitored. If this is assumed, some clarification is necessary. According to previous agreement, 

CSS has a higher priority compared to USS for PDCCH mapping, and it is assumed that the 

number of BDs/CCEs for CSSs doesn't exceed each limit. But, in a slot configured to monitor BFR 

CORESET, the number of BDs/CCEs for BFR CORESET should be considered to PDCCH mapping 

rule. In order to solve this problem, BFR CO RESET /SS set should have highest priority (regardless 

of SS type) on PDCCH mapping rule, and existing PDCCH mapping rule can be applied to other 

SS sets. If this is applied, unless it is ensured that the sum of CCEs of CSS and BFR-SS does not 

exceed UE's limit, CSS(s) may need to be dropped when BFR-SS is monitored. Not to incur too 

much configuration flexibility, we propose to drop CSS(s) based on SS set index when BFR-SS is 

monitored. 

Proposal 3: If BFR CORESET overlaps with other CORESET(s) in time domain, a UE is not 

required to monitor PDCCH candidates in other CORESET(s) at least in case QCL information 

is different between BFR-CORESET and other CORESET(s). 

Proposal 4: The BFR CORESET/SS set has highest priority (regardless of SS type) for PDCCH 

candidate mapping rule when monitored. CSS(s) associated with other CORESET(s) may be 

dropped based on SS set index when BFR SS is monitored. 
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Provisional Application 

Title of Invention CORESET AND SEARCH SPACE FOR BFR 

Related Technology Field NR control channel 

Related Specification New RAT 

1. Summary of Invention 

2. Background and Prior Arts in the Same Field of the Invention 

< 3GPP LTE specification> 

TS36.211, TS36.212, TS36.213, TS36.214, TS36.331 

Ci~ eJ~ ~~ 7171 ~ 01 Ci~ C ~~ -§~~ .H--rolJil @OJI [[~2.~ 7I-e-£I radio access 

technology OJI 1:::!loH ~{J-@ mobile broadband ~~OJI CH~ ~.H{:JOI CH~£I..:il 'x1_q. ~~ q-=?-£I 

7171 ~ A~~~~ '2:!~o~Oj cz:!J:il Oi Cl Ai q q~~ Ai 1:11 A~ J:il~o~:::: massive MTC (Machine Type 

Communications) QJAI :;!;:~Ail CH ~~ OJI Ai ..:il2~~ 2?.H Ol'rf- % o~qoI q_ ~'2.! O~LI 2.~ reliability 

~ latency OJI '2.!~~ Ail:::IIA/LJE ~ ..:il2~~ ~~ AIA'eJ q;q'2.]0I -E-~I£I..:il 'x1_q. 0I2~ itOI 

enhanced mobile broadband communication, massive MTC, URLLC (Ultra-Reliable and Low Latency 

Communication) ~ ~ ..:il2~~ :;J;:~AilCH radio access technology .2.I 5=. ~ OI -E~l£I..:il 51 ° D1, g ~ 
li?:JOJIAi:::: ~£1~ 0H~ technology~ New RAT 0I2.~..:il ¥:=q. 

[Self-contained subframe structure] 

SAilCH new RATOJI.A.i latency~ ~l~m 0~71 ~I~ ~~ 0 £ 0~2H -=:I.El 2-1i!.~ ~~ J:ilOi AH~i!.~ [-JI 

OIE~ AH~OI TDM£I:::: --r~7~ frame structure~ ~7~Al£Ai ..:il2~-gj "? 'x1_q. 

([I DL only or UL only 

1: V/A------+--+--------+---+--+--++-+-+ 

g 3 

~ f:h'',l-----+--t-+----+--+---,-+----+---+-+----+--

1: 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 

Symbol index 

One TTI 

-=:I. El 2-1. Data and control TD Med subframe structure 

2 

DL Control 
channel 

UL Control 
channel 
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.::J.~ 2-10llA-j ';l.!i½f! ~Ql ::'. downlink control <i?:!Ql ~ qE~LH..:il, -El~~ ¥~::'. uplink control ~ 
Ql~ qE~r.!!q . .H.Al7~ fil::= <i?:!Ql::'. downlink data~%~ ¥IoH A~-§-~ 9-5:. ~..:il, uplink data~ 
-;;- ~ ¥IoH A~-§--gl 9-5:. vq. 012.f~!- -r~.£I =; ~:: ~ 7H.£I subframe LHOJIA-j DL ~ -;;-i!.~ UL ~ 
-;;-£1 ~A~~ 0 £ ~~£101, subframe LHOJIA-j DL data~ .!i:!.LH.:il, UL ack/nack.5:. ~~ 9- vq. ~i!.~ 
~ 0 £ CilOIE-J {!-;;- OJl2.-J ~~AIOJI CilOIE-l xH{!-;;-}}p,I ~2.1::: Al{!-~ ~Ol.7-JI £I0:J, 01£ <c!oH ~I 
;; C-JIOIE-l ~~.£1 latency~ ~l.::t::.2.~~ 9- ~q-

0I2.f~.1- Data and control TDMed subframe structure -r~OllA-J 7I::.:l~i!.~ UE7~ -;;--t.) £COJIA-J ?-t.! 
2_c£ {!~ ~~ !:E::= 9--t_!£COJIA-J %-t.!£c£ {!~ i!.~~~ ¥1~ time gapOI ~.Ho~q- OI~ 
¥I°~():j subframe -r~OllA-j DLOllA-j UL£ ~~£1::: Al~.£I <gJ!j:!. OFDM symbolOI guard period(GP) 
£ ~~£I.7-JI @q_ 

[Analog beamforming] 

mmWOJIA-J::= II~~OI fjo~::.:~A-j -§-<gJ 'c!~Oll q9-7H£I <2)-E-Jlq ~Al7~ 7~!:;oH ~q- ~ 30GHz CHQJ 
OJIA-J II~~:: 1cm£..IA-j 5 by 5 cm.£I panelOJI 0.5 lambda(Il~~) {!-2:1°£ 2-dimension !:IH~ ~EH£ 
~ 1007H.£I <2)-E-Jlq element ~Al7~ 7~!:;o~q . ..::J.2-! 0 £ mmWOJIA-J::= q=?7H.£I <2)-E-Jlq element~ 
N%o~Oj beamforming(BF) OI~~ ½fOj 7'-il:l-j2.I.XI~ ~7~Al7I7-Jq,throughput~ ½fOl2~.:il 0q. 

OI 7c3~0JI <c)-E-Jlq element ~£ ~% II.~¥~ ~ ¥I{:l- ~~OI 7~!:;o~.5:.~ TXRU(transceiver unit)~ 
7~.Xl'c! -=,5-II~=? :q~ lg!.£ -&~~<c! beamformingOI 7~!:;o~q . .::J.2.-jq 1000j7H.£I <21-E-JIL~ element 
£~OJI TXRU~ ~Alo~7IOJI::: 7~2:J~~OJIA-J ~.a~oI [~OJ.xi::: gx-1I~ 5J-.7-JI -'E]q_ .::J.2.-j 0 £ o~q 
.£1 TXRUOll q9-7H£I <2_!-E-Jlq element~ mappingo~..:il analog phase shifter£ beam.£I ~~~ ~ 
~o~::: ~~01 ..:iJ.2~£I..:il vq. 012.-10 analog beamforming ~~:: ~ CHQJOJI ~OJA-J o~q.£I 
beam ~~rt!-~ rt!-~ 9- V OJ -=,5-II~=? t! ~ ~ beaming~ of~ =? fil ::= 8~ ~ 5J- ::= q_ 

Digital BF2.~ analog BF.£I -8-:U ~ EH£ Q7H.£I <c)-E-JI q element.!i!.q ~ ::'. 7H=?<c! B7H.£I TXRU ~ 5<t 
::: hybrid BF~ ..:iJ.2~~ =? ~q. OI 7c3~0JI B7H.£I TXRU2.~ Q7H.£I <c)-E-Jlq element.£! ~~ ~~OJI 
cc~c.~A-J A~oI::: VXlrt!-, -§-AIOJI {!-;;-~ =? v::= beam.£I ~~:: B7H Ola~£ X-Jl~£I.7-JI @c~. 

[CORESET and search space for NR PDCCH] 

NROJIA-J::= control channel~ ¥IoH control resource set (CORESET), search space set ~OI ~.£1£1~ 
q_ CORES ET::'. LTE.£I EPDCCH seti!.~ 1:11 ~o~.7-JI, control channel transmission/reception~ ¥10 X~if:! 
~ Ql ~ £1 □ I 0 ~0:J, CORESET configuration OJI::= CORES ET ID, DMRS scrambling sequence initialization 
parameter, CORESET resource ~.!i!. (frequency domain RB set, time domain duration), CCE-to-REG 
mapping, REG bundle size, interleaver.£! row size ~ cyclic shift value, TClt!-~ ~.!i!. ~OI ~~£101, 
zt CORESET.£I =; ~ ~ ~ .£10 q_ Search space set configuration OJI Ai ::= oH 'a search space set OJI CH 
~ monitoring~ 9-~o~::: CORESET ID, CSS/USS Oj!j:!. ~ monitoringoHOt o~::: DCI ~.!i!., 
aggregation levels, AL lg! candidate =?, oH 'a search space set.£I monitoring periodicity ~ slotLH 
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OJIAi-~-I monitoring occasion -El-El ~.!i!. ~ 0I ~@-!c.lOJ, oH@ search space set2.I ,1{151~ ~ 

monitoring -El-El ~.!i!.~ Ail~~q. ?7~~ 0 £ NROllAi ~ .z.i- BWP~£ ~I CH 37H£I CORESETi!.~ 10 

7H2.I search space set0I configure~ -? 91q_ 

[Complexity for blind decoding and channel estimation] 

q-?.£I search space setOJI CH"o~Oj Ai£ q~ monitoring periodicity ~ offset ~ 0I ~~!c.I7I CCHg 

Oji, ~ ~ slot (OIi ~ ~ OJ, q-?£I search space setOJI CH~ monitoring occasion0I %-~!c.l ~ slot)Oll 

A-j ~ monitoring~ *~ oH o~ ol ~ candidate£! -?7~ .3.lil ~ 7~W -? 91 ° D=j, 0I ~ blind decoding 

OJI CH~ UE2.I complexity~ .3.lil ~7~AI ~ * 91q_ cq2.~A7 NROJIAi ~ o~q.2.I slotLHOJIAi UE7~ * 
~W -? 91 ~ ~I CH BD -? ~ ~I CH channel estimation complexity (0I ~ CCE -?£ .H. ~ .§ q_) ~ .z.i­
numerology~£ ~£lo~~ 91q_ UE~ .z.i- slotOJIAi networkOJI 2.loH configure.§ BD * -=:J.2I~/~ 

::_ CCE£I -?7~ limit~ ~i!.~W ~~. priorityOll 2.loH ~~ candidatesOll CH~ blind decoding'2l~ 

-?~W -? 91q_ OJI~ ~ OJ, .z.i- slotOllAi CSS£ configure@ search space set(s)Oll CH~ BD-? ~ 

CCE-? ~ limit~ ~i!.~o~AI P.J ~ q~ 7~~W -? 91 ° 01, USS.£I ~~. ~ ~ index.£I 55 set0I high 

priority~ ~~. SS set level£ candidateOll CH~ BD OJ-¥7~ ~~~ -? 91q_ 

3. Composition and Method of the Invention 

NROllAi ~ beam 71 ~.£1 -;;*~ -§--Q0I -?~!c.l 01, ~AH serving beam£! *~ ~:,; 0I A-jo~~ ~~. 

beam failure recovery (BFR)0l2~~ i!.~~ ~ ~oH AH£iE- beam~ ~~ i!.~~ ~ -?~o~JJI .§q_ BFR::. 

networki!.~ UE-l.t2.I linkOll CH~ failure~ t! <2jo~ ~ i!.~~ 0I o~ LI □ £, BFR i!.~~ ~ -?~o~Ci 2.~ ..5:. ~ 

AH serving celli!.~.£I connection:=. {?Al!c.l~ 91q~ 7~~W -?..5:. 91q_ BFR i!.~~OJIA-J ~ networkOll 

.2.loH configure@ Ai£ q~ beam (0I ITH beam~ CSI-RS.£I port ~~ 5S8 index ~ 0 £ .H.~~ * 91q_)OJI CH~ measurement~ -?~o~~. oH@ UEOlllil best beam~ t!lfillw * 91q_ UE~ 

measurement ~:ilP~ %~ beamOll CHo~OJ. oH@ beami!.~ '2:Pll@ RACH procedure~ -?~o~~ ~ 

61°£ BFR i!.~~~ ~~o~JJI @q_ 

g ~~OJIA-J ~ control channel processing -E!-~OJIAi BFR *~ Al ~R~ CORE5ET & search space 

set configuration ~ BD/CE complexity handling~ ~I~ candidate mapping ~~ ~ Ail'2_1-~q. (g 

~~OllAi Transmission Configuration Indication (0lo~ TCI) state~ control channel£! CORESET~£ 

configure~ -? <?1 ° 01, UE2.I Rx beam~ ~~oPI ~I~ parameter£ N%~ -? 91q_) 

[CORESET and search space set for BFR] 

BFR i!.~~OllAi CORESET ~ search space~ UE7~ best beam 0 £ {:!~~ beamOll <z:!7-ll@ A~%! 0 £ 

RACH procedure~ -?~o~~ i!.~~OllAi RAR message ~ network 0 £¥Ei ~R~ signaling~ -=? 
~o~7I ~I~ -§-..5:.£ A~-§~ -? 91q_ 9-7~~ 0 £ 'r1"2l@ beam ~.!i!.~ ~~~ AH£iE- CORESET 

~ search space~ ~~ 1~:!"71 ~mAI UE~ BFR CORESET~ ~oH UL grant, DL assignment~~ *~ 
w * 91q_ 

• Relation between BWP and BFR CORESET & SS set 
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■ NROllAi:: .z.t BWP'i:!1£ ~ICH 37H£I CORESET, 107H£I search space set0I ~~~ "? s>l 0 

Dl, 0I CQl .z.t.z.t£I CORESET~ Ai£ q;:: CORESET ~~(e.g., CCE-to-REG mapping 
(with/without interleaving), REG bundle size (2,3,6 REGs), WB/NB RS, ... ), .z.t.z.t£I search 
space set~ A7£ q;:: monitoring occasion, AL, candidate "? :; ~ 7~J;:I£~ o~Oj 
scheduling flexibility~ ~7~AI~ "? 91q_ BFR CORESET£I 7c3~, ~IOllAi ~E'21- PDCCH 
-;;-.::;:::t]QJ scheduling flexibility£~ t!-7-llfil0I beam -==?t! ~:; J;:70~£ '2JoH AH£g beam~ 
~Pl ~1'21- .:il~~0l 0 £ BWP~ ~ICH CORESET£I -==?OIi oH'Eto~:: limit(~, BWP'Et 37H£I 
CORESET)~ BFR CORESETOll ::SH½O~AI t'J-:: 3:!0I !:!~El"::sJW "? s>Jq. qAj WoHAi, uE:: 
BWP'i:!1£ BFR CORESET~ J:il.2.I'2.!- 37H£I CORESET, BFR search space set~ J:il.2.I'2.!- 107H£I 
search space set~ configure 'E!- ~ "? 91 q_ (BFR CORESET0I ~ ~ CO RESET~ reuse0~:: 
7c3~, oH'a ~~ CORESET0I BFR0I 0~'i:::] -§-5:..£ configure@ 7c3~0ll:: CORESET 7H"?£ 
count ~ "? s>Jq. 0I:: search space setOll.5:.. %~o~l-JI ~%~ "? )1q_) 

■ BFR CORESET~ BWP~£ ~~-~piq, initial BWPOll ~~o~:: igJ--6.j ~ .:il2~W "? s>Jq_ (0I 
:: BWP~£ BFR CORESET0I ~~~ 7c3~, oH'a configuration~ [q 2 .:il, ~~.!r.lJ;:I ~~ 
7c3~, initial BWP£I BFR CORESET~ monitoringo~:: 7c3~~ .£"@-~q.) ?7~~ 0 £ 0~2H£I 
~~ 2.IOJI 7I-e configure@ CORESET -=::12.I .:il/~ ~ SS set~ BFROll '2!.7-ll@ CORESET -=::l 

2.l.:il/~~ SSset 0 £ reuse~"? )1°1J:j, 0I 7c:J~,CORESETconfiguration ..:J.2.l.:i:!./-&~ SS 
set configuration£! ~¥ parameter:: AH-§-7-JI ~~W "? 91q_ (OJI~ ~ OJ, CORESET 
configuration % TCI state£~ ~~ parameter£! 7c3~, 7l-e£I configuration.:il~ ~t_l-fil0I 
BFR CORESETOllAi:: UE£I measurement ~i!.~ best beam~~ BFR .:il~~OllAi UE7~ ff~ 
~ RACH procedureOll £IoH TCI ..:J.2.l..:i:!./-&~ QCL :;01 ~£I-§q.:il 7~~W "? )1q_) 
♦ BFR CORESET0I BWP'i:!1£ ~~~ 7c:J~, 

• UE7~ ~ XH network.:il.~£I -;;;.::;:::~ ~ i}J;:j o~:: BWP(~, active BWP)Oll:: BFR 
CORESET0I ~~ configure~ "? 91q_ 0j:: BWP configurationLHOll BFR 
CORESETOll CH'2J- ~.Ii!.~ .£~.Al;JI:: ~'gj :; ~ ~oH T~~ '°? )1 O Dl, oH'Et 
CORESET£I monitoring occasions:: BFR£ '2! ~ PRACH ~-;;- Al~ OJI £1 °H ~ ~ 
(e.g., PRACH ~-;;- slot index+ 4 0I-$- RAR monitoring windowLH£I □H slot)~ "? 
s>Jq. 

• BFR procedure7~ ~~£ICi2.~5:.. serving celli!.~£I connection~ i}J;:j.!r.j.:il 91q.:il 
'2)-6.jo~:: ~0I !:!~is;sJ~ "? 91° 0 £, UE:: BFR CORESETOll CH~ monitoring~ 
12.t 0~LI 2.~ 0I ~ OJI configure.§ CO RESET & SS set configuration OJI cq2.~ DCI 
monitoring~ "?~W "? 91q_ OJI~ ~ OJ, BFR CORESETOllAi:: C-RNTI£ 
scrambling.§ PDCCHl2.t~ monitoring0 ~5:..~ ~£1~ "? 91 ° Dl, 0I 7c3~ SFI, SI, 
paging :;£1 .:ili} RNTI~ ¥0l'E!-~ ~.Ii!.:: UEOlll-JI ~~W "? fil:: 7c3~7~ ~~ 
W "? )171 CCH-§Oll, 7I-e CORESETOll CH'2J- monitoring~ i}J;:jo~:: 3:!0I !:!~El"::sJ 
W "? 91q_ 0I CCH UE7~ monitoring~ 9~0~:: ~J:il candidate ~~igJ-'gj~ q 
g sectionOJIAi 7j~o~5:..~ '2J-q. 

♦ BFR CORESET0I initial BWPOll ~ ~ ~ 7c:J ~, 
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• Initial BWPOJI::: 71 ~~ 0 £ PBCHOJI £1 oH configure.§ CORES ET (CORESET#0)2.~ 

RACH procedure~ .!floH configure.§ CORESET (CORESET#1)0I ~~~ -9' ~ 0 0:1, 
CORESET#1 0I configure~! 7':I ?J° ~ ~ ~' CORESET#0 ~ CORESET#1 -§ ~£ reuse 

w * ~q-
• 7I-e DCI monitoring0I -9'~~ ~~, UE::: BFRi!~ 7I-e DCI~ monitoringoPI .!fl 

oH "5"'§j slotOJIA-J Ai£ q~ BWPOJI CH"[!- monitoring~ -=?~oH0~ W -9' ~q- 01 

~~, 0~2.H.£I ~~ ~ 01 .JJ.2~~ -=? ~q-

■ Option 1) BFR CORESETOJI CH"[!- monitoring~ special case£ {_l-2fo~Oj, active 

BWP2.~ initial BWP7~ '§j;t:lo~7':I t'J~ ~~OJI~, BFROJI CH"[!- DCI monitoringi!~ 

7I-e configure-§ DCIOJI CH"[!- monitoring~ 21¥- -=?~W -9' ~q-

■ Option 2) BFROJI CH~ DCI monitoring~ -=?~o~::: BWP2.~ 7I-e active BWP 

7~ q~ ~~' 712 active BWPOJI CH"[!- DCI monitoring~ -=?~o~7':I t'J~ -9' 

~q- (0I::: BFROJI CH"[!- DCI monitoring~ -=?~o~::: BWP7~ 7I-e active BWP 

2.~ ~~ ~~011'2.!-, 7I-e DCI monitoring~ -=?~o~::: ~~~ ~~W -9' ~q.) 

• BFR CORESET0I initial BWPOJI ~~~ ~~' qg.£I ~~ ~ 0l-§o~Oj BFR 

CORESET~ indicateW -9' ~q-

■ Option 1) Reuse CORESET#0 or CORESET#1 

♦ N~ ~£1 ~ ~oH, ~ ~ network0I higher layer signaling::;~ ~oH BFR 

CORESET0I 7I-eOJI ~£I-'E! CORESET~ reuse<'>~~~ ~~W -9' ~q-

♦ CORESET#0~ BFR CORESET 0 £ reuse<'>~.JJ., BFR procedure7~ CSI-RS 

port~ 71 'r.!- 0 £ -9'~~ ~~. network~ BFR procedureOJI A~-§~I::: .z.t 
CSI-RS port2.~ CORESET#0OJI '2:!74I-'E! SSB index2.~£I -t:!-7-ll ~ signalingW 

-9' ~q- (011 ~ ~ Oi, BFR procedureOJI A~-§"[!- CSI-RS port2.~ SSB index{.1-

£I mapping -t:!-7-ll ~ higher layer signaling ::; ~ ~o~Oj indicateW -9' 

~q_) 

■ Option 2) New CORESET for BFR 

♦ Network~ .z.t UEOJl.7-ll initial BWPLHOJI '2:X:H'o~::: BFR CORESETOJI CH"[l­

configuration~ indicateW -9' ~ 0 0:1, indication ~~ ~ broadcast 

signal ~~ UE-dedicated signal~ A~-§W -9' ~q-

BFR CORES ET /SS.£I ~ ~ configuration 0I optional '§j -9' ~ q_ IT~2.~A-j BFR CORES ET /SS7~ oH g 

active BWPLHOJI ~~~I7':I t'J~ ~~' ~~ BFR CFRA A~.g)0I ~~~I7':I rn~ ~~' 8W~ qg "5" 

~~ -=?~W * ~q-
- CBRA :,;:~.gi ~ cq2.~ beam recovery ~ -=?~~q. oH g CBRA7':~~0JI <2!.7-ll-§ RAR CORESET/SS 

~ BFR-CORESET 0 £ 7~~o~.JJ. 0IOJIA-J beam recovery OJI CH"[!- response~ 71 CH"[I-C~. 

- CBRA7':~~0JI <2!.7-ll-'E! RAR CORESET/SS~ ~oH beam recovery OJI CH~ response~ 7ICH~q­

lnitial DL/UL BWP£ ~0~7~ CFRA/CBRA/RAR CORESET/SS7':~.gj ~ 0l-§~q- ~~ 0I ~{1 ~ 
0Hg active DL/UL BWPLHOJI BFR CORESET/SS ~~ CFRA 7':~.gj0I fil::: ~~01I'2._I- ~-§W -9' 

~q-
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[BD and channel estimation complexity on BFR procedure] 

NROJIAi:::: q-9-2.I CORESET.:i!.~ SS setOJI CH"0 monitoring~ -§-~ slotOJI ~ ~W 9- 2-PI [[Hg.OJI, UE 

£1 complexity~ .=i:12fo~Oj o~q.2.1 slotLHOJIAi 9-~W 9- w:::: BD2~ channel estimation.2.I ~ltH-GJ: 

~ ~2.lo~.=i:l, oH'a max -G.t~ 3::.:i!.~o~:::: slotOJIAi:::: ~-¥ candidateOJI tH0 monitoring~ 9-~o~J;:I 

8J" ~ 9- wq_ BFR CORESETOJI CH0 monitoring~ %!~al 9-~0~71 ¥1oH, BFR CORESETOJI CH"0 

monitoring~ 9-~o~:::: slotOJIAi:::: 0~2H2~ "€tOI monitoringoHO~ 0 ~:::: candidate~~~~ -3:!~ :X:il 

<2)-0q. (~:X:H ~•~Y~:J<2.! slotOJIAi:::: CSSOJI CH"0 BD g/_ channel estimation::'. ~~~ 0£ 9-~!:c.l.=i:1, 

CSS£ <2.!"0 z.t limit.2.I ~i!.~:::: filq.=i:1 7~~"0q. OI~ USSOJI CHo~Oj SS set level.2.I candidate 

selection (~ ::'. mapping)OI 9-~!:c.l Dj, q9-2.I USS OJI [ttc5~0j lower SS index7~ higher priority~ ~ 

:::: q.=i:l 7~~"0q.) 

• Priority of BFR SS set 

■ BFR ss setOJI CH0 monitoring~ ~l~-t:! -2--!i2-1£ Al~W 9- wq_ 

♦ BFR procedureOJIAi:::: serving beam ~ ~ ::; OI ~~ ~ 0 £ 9-~!:c.l Oj o~ o~E:!.£, BFROJI 

-El-~.§ SS setOJI ~0 candidate.2.I monitoring~ 't.)-CAI 9-~!:c.lOJOt 0q_ 

♦ cc~2..~Ai BFROJI -El-~.§ SS set (OJI~ ~ 01, BFR ~~OJI.Ai UE7~ ~~"0 PRACHOJI CH"0 

response g/_ OI~ .:i!.~~)::'. oH'a BFR SS set.2.I type (e.g., CSS/USS)OJI -E!-7-1lfilOI 7~~ 

~::'. priority~ ~~5~.=i:l, oH'a SS setOJI ~"0 candidateOJI £1"0 limit ~.:i!.~:::: filq.=i:l 

7~~w * wq_ 

■ BFR SS setOJI CH"0 monitoring::'. slot2 BD g/_ CCE limiti!.~ ~££ 9-~~ 9- '.?lq. 

♦ BFRt!-~ oc1:::: 'i"_!-c,q 9-~"0 slotOJIAi decoding~ .gi-EoHOt'2.!- 5~:::: -3:!::'. o~\§1 * 
wq. C[~i:'..~.A.i, 7l~OJI configure.§ DCI monitoring::'. slot~ BD g/_ CCE limit~ .=i:12~5~ 

Oj 7-114r 9-~5~.=i:l, SFR SS setOJI CH0 monitoring~ &~~ 0 £ 9-~W * '.?1°0:j, OI 

[[H, BFR SS set OJI £1 oH configure.§ BD g/_ CCE 9-:::: limit~ 3::.:i!.~o~J;:I ?-J:::: q .=i:l 7~~ 

w * wq_ 

• CSSsOJI CH"0 assumption 

■ -!i2-IOJI.A.i <2:J-g~_;:01, ~'i"_!-~~ slot (~, BFR procedure~ 9-~5~:;i;:I l?tl":::: slot)OJIAi:::: 

configure.§ CSSs:::: max. BD ~ CCE 9-~ 3::.:i!.~5~:;i;:I ?Jg~ 7~~W 9- Wq_ 

■ 5~J;:1'2.!- BFR CORESET~ monitoringW 7c3~ BFR monitoring~ ~1"0 BD/CCE 9-7~ C-JoHJ;:I 

71 [[Hg.OJI 71-e- CSSsOJI £1"0 BD/CCE7J~:;i;:I .=i:12~W 7c3~ BD/CCE limit~ 3::i!.~5~:::: 7c3~7~ 

~{!JW 9- wq. cq2..~Ai BFR ss set~ monitoringc5~:::: slotOJI.A.i:::: qgi!.~ "€tOI 7~~w * 
wq_ 0~2.H option~::'. 8& 0 £ ~~ ~gt~ ~oH -,1~~ 9- wq. 0~2H ~~~~ cssOJI 

'2.!- ~.g.o~.=i:l, 71~ configuration OJI £10 USS:::: BFR procedure % monitoringo~J;:I ?-J ~ 

9-£ wq_ ~::'. 0~2H optionOJI 2.loH CSS % monitoring~ 9-~W candidate~ ~~5~.=i:l, 

Ol~OJI£ BD/CCEOJI CH"0 Oj~7~ '.?1~ 7c3~, USSOJI CHo~Oj PDCCH mapping to SS sets~ 

~<@W 9-£ '.?.,!.q_ 

♦ Option 1) BFR slot0JI.A.i£ 71-e-OJI configure.§ csss:::: BD ~ CCE limit~ 3::.:i!.~o~J;:I 8J" 
:::: q.=i:l 7~~w 9- wq_ (OI:::: networkOI BFR slotOJIAi BFROJI -El-~.§ candidateOJI CH 

7 
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~ BD ~ channel estimation~ -9t~forE:J2.r..5=., ~l.::1::~ 71-e-OJI configure-§ CSSsOJI Cff 
~ BD ~ CCE -9-:: limit~ ~.:iJfor:,;:1 'ri..5=.~ configure~~ £1 □ 1~ -9..5=. S![q_) 

♦ Option 2) BFR SS setOJI £1~ BD ~ CCE-9-0JI £1oH 71-e-OJI configure-§ CSSsOJIAi.£1 
BD ~ CCE -=?-7r limit~ ~.:ilrW -?3 ~, CSS(s)OJI Cff or OJ SS set level dropping~ ~-§ 
W -9- S![q_ 0I [[ff,SSset-l!- priority:: SSindex(OII~ ~OJ, ~:':("fi":':)SSindex7r "fi" 
:': priority~ $!::q.=il 7r~}, DCI format (OIi~ ~OJ, DCI format~£ priority7r ~£1 
®> :;OJ1 £1orOJ ~~~ * ~q. 

• OIi~ ~OJ, orq.£1 slotLHOJIAi ~£1-§ BD ~ CCE limit~ Xslot, Yslot0l2.r ~£1°r.=i:!., 
BFR ss set OJI configure-§ BD ~ CCE -97r XsFR, YsFR0I 2.r W [[ff, oH 'a- slotOJI 
configure-§ CSS(s)OJI o-J-§-§ BD ~ CCE 9-:: Xcss (=Xsiot - XsFR}, Y css (=Ysiot - Y sFR) 
2.r w * ~q. 01 ITH oH9" slotOJI configure-§ css % 7r~ priority7r ~:: css 
set.£1 BD ~ CCE -=?-7r Xcss, Ycss.!i:!.q ~~ ?3~ oH'a- CSSOJI CH~ blind 
decoding:': -9-~W -9- S![q_ 01.s;a Xcss, Vess~:: update£l.=i:!., oH9" .:ilr~~ qg 
priority.£! CSSOJI CHorOj 1¥- JH.£1 limit % orq2.r..5=. ~.:ilror:: {3~77rAI 'r_l-~~ * ~q. (limit~ ~.:ilror:: CSSOJI CH~ so:: 9-~orAI rn::q.) 

• Candidate level.£! candidate dropping..5=. option 2)0JI .£~~ 9- ~q. 
♦ Option 3) ~~ slotOJIA-J BFR 55 set.:ilr orq ~:: q-9-.£1 CS5 setOJI CH~ monitoring 

~ configure ~ .=il, BFR 5S setOJI £1 oH BD and/or CCE -=?-2.r CS5 set(s)OJI £1 ~ BD 
and/or CCE.£1 -=?-7r oH'a- limit~ ~.:ilr~ ?3~, C5S0JI CH~ monitoring~ 9-~or:,;:I 'r-l 
~ * S![q_ 

♦ Option 4) BFR CORESET/SS~ il'2!- monitoring:': UE0I capabilityOJI 9-7r~ 0 £ .£~ 
~ -=?-..5=. ~q- :;, BFR CORESET/SS:: -=jl-{:l ~ :': 12.!"E 8W0I 9-7r~ 0 £ channel 
estimation/BD~ 71-e ::; ~.!i:!.q -9-~W -=?- ~q.=il 7r~ol.=i:!. channel estimation/BD 
limitOJI .=il 2~ or:,;:I 'r.J ~ -9- ~ q_ 0I :: BFR CO RESET ~ SS setOJI CH~ capability:: [q 

£ ~£1£17-Jq, BFR .:gt~ BD/channel estimation:=: ~'r..1"~<21 DCIOJI CH~ BD/channel 
estimation.:ilr &~~ 0 £ g,1-~ -9-~-§q.=i:!. 7r~or:: 3:!~ £1 □ 1or~, BD ~ channel 
estimation OJI CH '2/- limit:: BFR CORE5ET /SS set~ Xii 2.I ~ q□i :,;:I CO RESET /SS setOJI 
~-§@ ~ £1 □1W -9- ~q-

♦ Option 5) BFR CORESETOJI CH~ monitoring~ ?~or:: slotOJIA-J:: 71-e CORESET/SS 
set.£1 candidate % ~ ~ RNTIOJI off 9-or:: candidatel2.!" monitoringor..5=.~ Ar~ OJI ~ 
£1£17-j q higher layer signaling :; ~ *orOj indicate~ -=?- ~ q_ OIi ~ ~OJ, BFR 
CORE5ETOJI CH~ monitoring~ ?~or:: slotOJIAi:: 71-e-OJI configure-§ CORESET/55 
set % SFIOJI .:g!-E!-§ PDCCH candidatel2!~ monitoringor..5=.~ ~£1~ -9- S![q_ (-?7r 
£ 0I -?:3~, 71-e CORE5ET0JI CH'2J- monitoring Al BD/CCE limit~ ~.:ilrW -?:3~, 71'2 
CORESETOJI CH'2J- monitoring~ 9-~or:,;:I PJ~ -9- S![q_) 

♦ Option 6) BFR CORE5ET~ monitoringoH0~ or:: slotOJIAi:: BFR CORESET~ Xil2.l'2/­
q;:: CORESETOJI CH~ monitoring~ 9-~or};:I 'r.J..5=.~ N~ OJI ~£1or7-J Lr higher 
layer signaling~ *oH indicateW -9- ~q. 

8 
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[Rx beam priority] 

~IOJl),i ~-t~~0I, NROJIAi !::: UE complexity ~t!:!OJIAi BD, CCE-? :;OJI CH~ limit~ ~£1o~.::il, =;~ 

slotOJIAi oH2 limit~ ~:i!~W 7c3.!?-, candidate% ~¥OJI CH~ monitoring~ skipo~!::: ~61 ~ A~-§ 

~q- 0l.2~ ~:: ~61:: UE7~ =;~ time resourceOJI A~-§o~!::: Rx beamOJI CHoHAi.5=. ~%~ -? <?1 
q_ 

NROJIAi !::: q-?£I CORESETOJI CH~ monitoring~ %~~ slotOJIAi ?~W -? <?1 ° 0:J, 0I [[H 2.1" 
CORESET~:: time/frequency domainOJIAi overlap~ -? <?)q_ EE.~ z.i- CORESET:: Ai.~ q::: 

QCL assumption (i.e., CORESET'i1:1£ PDCCH~ ~I~ TCI state~ configure)0I ~%~ -? <?]q_ 0I !::: 

-§-~ symbolOJIAi Ai£ q::: Rx beam 0 £ ?~oH0~ o~!::: CORESET0I q? .£gt~ -? <?)g ~ £1 

□ lo~O:J, RF IIH~0I o~q<2] UE (~, =;~ time resourceOJIAi o~q21 Rx beam'2.!-~ ?~Y -? <?1!::: 

UE)!::: q-?£1 Rx beam% o~q~ {:"!~oH0~ ~q- ~ ~'i?30JIAi!::: 012~ ~0I q-?£1 Rxbeam0I W 

RW 7c3.!?-, o~q21 Rx beam~ ~~o~!::: ~~ ~ Xil<2J-~q- (0I:::: time domainOJIAi overlap£!!::: q 

?£I CORESETOII cH~ priority~ ~~o~:::: -3:! 0 £ oH~~ -?-5=. <?]q_) 0~2.H£I ~~OJI £1oH UE7~ 

~-§o~!::: Rx beam0I ~~~ 7c3.!?-, network:: oH2 Rx beamOJI <2:!J:fl.§ CORESET0JIAi£1 -;:;;-~ ~ .!?­
~~ 0 £ ?~op~q, ¥~~~ Rx beam0I N%£1!::: CORESET£I -?3.!?- coding rate~:: power 

boosting :; ~ ~o~Oj ?t! ~::; ~ .!i:!.{J-~ -? <x1q. 0~2.H option~~ 8-& 0 £ ~ ~ ~~ ~ ~oH 

-;i~~ -? <?]q_ 

Option 1) Measurement 71 ~ priority 

UE!::: measurement '3.!. report ~:i!~OJI 7l~o~Oj oH2 time resourceOJIAi£1 Rx beam:; ~~W -? 

<?]q_ OIi ~ ~ OJ, o~q£I symbol OJI 37H£1 CORESET0I %~£1.::il, 2.1" CORESET£1 QCL assumption0I 

q~ 7c3.!?-, z.i- CORESETOJI <2:!J:fl.§ measurement ~:i!~ % 7~~ best measurement ~:i!~OJI 7l~o~ 

OJ oH2 symbo10JIAi£I Rx beam:; ~~W -? <?]q_ ~2.11£ z.i- CORESETOJIAi measurement.§ 

RSRP % 7~~ ~:: {t~ 7~~ CORESETOJI <2:!J:fl.§ Rx beam~ oH2 symbolOJI ~%W -? <?]q_ 

(option 1:: UE7~ ~XH measure~ VOii 7l~o~Oj ~~~ -?-5=. <?}.::il, 7~~ ~l-2-0II report~ 

measurement ~i!~OJI 71 ~o~Oj ~~~ -?-5=. <?]q_) 

Option 2) CORESET/SS set index 71 ~ priority 

CORESET index&:: SS set indexOII priority~ ¥0Jo~OJ, oH2 x~~OJI <S:j-§y Rx beam:; ~~W 

-? <?]q_ OIi~ ~OJ, UE!::: CORESET index7~ 7~~ 3<!:: (~:: 7~~ ~::) CORESET (~:: 7~~ 3<!:: 

SS indexOJI <2:!J:fl.§ CORESET)£1 TCI stateOJI -27~o~Oj Rx beam:; ~~y -? <?]q_ 

Option 3) Message 71 ~ priority 

UE!::: 2.1" CORESETOJIAi monitoringoH0~ o~!::: message£! priority(OII~ ~OJ, DCI format, RNTI, BFR 

:;)OJI 7I~0~0j Rx beam~ ~~W -? <?]q_ OIi~ ~OJ, SFI, pre-emption:;OJI tl-t:1.§ DCI~ 

monitoring0~ !::: CORESET£1 Rx beam0I non-fall back DCI ~ monitoringo~ !::: CORESET£1 Rx beam 

OIi l:llo~Oj ~:: priority~ 7~~ -? <?]q_ EE. q::: OIi£, RACH/SI update/paging :; UE£1 ~t!:; 

~Xl 0 ~7I ~loH WR~ ~.!i:!.OJI CH~ monitoring~ ?~o~ !::: CORESET£1 Rx beam:; higher priority 
£ ~~w-? vq_ 
?7~::s:j 0 £ ~IOJIAi Xil<2!-~~0I, beam failure recovery(&:: beam management) :;011 ti-ljl.§ 

9 
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CORESET£1 ?3~, monitoring~ ?~oH0~ o~~ slotLH£1 CORESET priorityOJI ~t_l-fil0I 
highest priority~ ¥OJ~ ? ~q. 

Option 4) Monitoring occasion£! Al .c_!- ~Ai OJI £1 ~ priority 

UE~ slotLHOJIAi .z-t CORESET£1 SS monitoring ~AiOJI IT~2.~ 12::P,i .2.~ 5S£1 beamOJI <2!.7-fl-'E! Rx 
beam~ ~%~ 9- ~q. ~. CORESET£1 starting symbol indexOfl [[~2.~ z-t CORESETQJ priority7~ 
~~~ 9- ~q. %~~ CORESET0I q9-£I SS setOfl <2!.7-fl.5:.l..:il, %~~ starting symbol~ 7~~ ?3 
~. SS set index:;£! priorityOJI 7l~o~Oj Rx beam~ ~~~ 9- ~q. 
Option 5) CORESETOJI '21.7-fl@ SS set£! 7H-?-Ofl [[~2.~ CORESET£1 priority7~ ~~ 
~I OJI Ai '2:!i}~~ 0I, NROflAi ~ BWP~.£ 37H£1 CORESET.:i!~ 107H£1 search space set0I configure~ 
9- ~ 0 01, 0I~ o~q.£1 CORESETOJI q==;,,£1 search space set0I '21.7-fl~ 9- ~g~ £1 □ 1~q. 
Option 5 ~ ~ ~ slotOJI Ai q9-£J CORESETOJI '21 .7-fl@ q9-£I search space set~ monitoringoH ot 
o~ ..:il, .z-t CO RESET£! TCI state7~ q ~ ?3 ~. <2! .7-fl@ search space set£! 9-7~ Pi~ CO RESET£! 
priority~ "E"lll !,!--Ojo~~ ~lgj~ £1 □ 1~q. (0I CQI, <2!.7-fl-8 search space set£! 9-~ oH~ slotOflAi 
monitoring~ 9-~o~~ search space set 0 £ ~~~ 9- ~q.) 

~IOJIAi~ ~~ time resourceOJIAi Ai.£ q;:: TCI state~ ~~ CORESET ~0I ~~.5:.IOJ configure 
~ ?3~, oic~ TCI stateOJI 7l~o~Oj Rx beam~ ~~~ AIOJI CHo~Oj X11~o~~q. ~ ~li!JOJIAi~ 
?-7~~ 0 £ t5~q£1 CORESETLH OjJAi q;:: CORESET.:i!~ ~~@ time resource2~ oH ig CORESET'2.!- -2 
XHt5~~ time resource7~ £¥ .e,XH~ ?3~, .z-t ~QIOJI CH~ Rx beam ~~~lgj~ X11~Bq. [-=:I.is 
3-1]~ Ai.£ q;:: TCI state7~ configure@ Ai.£ q::: 2 CORESETs0I time domainOJIAi partially 
overlap.5:.1::::: ?=J~Ojl CH~ OJI~ qE~l,:!!q. -=::I.~OJIAi ~ 9- ~~01, z-t CORESETOll CH~ monitoring 
~ 9-~~ ITH UE7~ ~.g.oH0t o~~ Rx beam0I Ai.£ q 2 ..:il, 27H£1 CORESET0I overlap~ ?3~, ~I 
OflAi X11~B priority ruleOfl £1oH UE7~ ~-§-oH0t 0 ~::::: Rx beam (~~ UE7~ 7~~oH0t o~~ TCI 
state)7~ ~~~ 9- ~q. OJI~ ~Oj, -=::I.isOflAi CORESET#2£1 priority7~ "E"ql2:J UE~ "3"~-'E! ~QI 
OJI Ai Rx beam#1 ~ ~.g.~ 9- ~q. -=::I.2.1 q 0I ?3~, CORESET#3£1 symbol#20jJAi Oj ct:i Rx beam 
~ N.g.o~Oj 9-~~ Al7~ ~~.5:.IOJ0t ~q- OJ~ ~loH ~ ~li!J0JI.A.i~ 0~cH£1 option~ X11~t5~Dj, 
o~cH option~~ 8~ 0 £ ~~ 35.~~ ~oH -=?-~~ 9- ~q. 

Symbol#0 

Symbol#l 

Symbol#2 

[-=:I.~ 3-1] 

GORESET#2 (SS-set#4.5) ➔Rx beem/H 

GORESET-#lHS& set4ffi}·➔ · Rx beam#2 

?-7~.£ 0~cH£1 option~::_ .z-t slot~ CORESET£1 set~.£ ?~~ -?­
time domainOflAi partially or fully overlap@ CORESET~.£ -=?-~~ 9-
XHa~::::: £~ CORESET0I o~q£J set~ T~~ 9-5=. ~q. 

Option 1) .z-t time resource ~£ priorityOfl [[~2.~ Rx beam ~~ 

-
Overlapped , ......... 

t region 
between 

CORESETs 
with different 

TCI 

.z-t time resource (e.g., OFDM symbol)Of!Ai 7~~ priority7~ "E" ~ CORES ET£! TCI state Of! -27-J o~Oj 

10 
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oH'a time resourceOJIAi.2.I Rx beam~ ~~W -4' <?J.q, 01 ?3~, %~~ CORESETLHOJIAi Ai£ q~ 

Rx beam 0 £ '2.!oH '2.!~ symbol{!-§-~~ precoding~ 7~~w 9- fil'.::: ?3~7~ ~{!Jw 9- <?J. 0 Dt 

oH 'a CORESETOJI Ai '.::: time domain REG bundling 0I ~-§-S:.I 7'1 '2at '.::: q .:i:!. 7~~ ~ -4' <?l q_ -& ~ -§-~ 

~ Rx beam~ N-§-o~'.::: time resourceLHOJIAi'2.!" time domain bundling0I ~-§-@q.:i:!. 7~~W -4' <?l 
q, 

Option 2) 3"~@ CORESET 3" highest priority~ s!" '.::: CORESETOJI CH~ Rx beam~ %~ ~ <21 ~ 

~go~'.::: q4:-2.I CORESETOJI ~-§-

Option 2'.::: -§-~~ time resource~ ~~o~'.::: CORESET~OJI CHo~Oj, oH@ CORESET % 7~~ ~~ 

priority~ s!" '.::: CORESET.2.I TCI stateOJI -27io~Oj %~@ CORESET t!A·UOJI CH~ Rx beam~ ~ ~ 

~ -4' <?J.q. 0I '.::: time domainOJIAi (011 ~ ~ OJ, symbol level) g~S:.l},I <,?.,}" '.::: CORESET~ ~ .z-t 
CORESET.2.I TCI stateOJI -27fo~Oj Rx beam~ ~~~~ 2.IDlo~7l.!:c. ~q. 

Option 3) o~q.2.I slotOJIAi Ai£ q~ TCI state~ s!"'.::: CORESET0I q4:- -e-AHW ?3~, .!i!-IOJIAi Ail 

'2.!-~ priority ruleOJI 2.I oH highest priority£ ~ ~@ CORESET.2.I TCI state~ oH 'a slot t! Ail OJI ~ % 

~ 9- <?J.q_ 0I '.::: Ai£ q~ TCI state~ configure'E:!"~ Ai£ q~ CORESET~ -§-~ slotOJIAi 

monitoringW ?3~, priority7~ ~~ CORESET~ oH@ slotOJI ~o~Oj Rx beam~ ~?3(:;', 

configuration~~ q~ TCI state~ 7~~)W -4' <?J.:;~ 2.IDIW -4' <?J.q_ 

Option 4) UE'.::: Ai.~ q~ TCI state7~ ~~@ CORESET0I time domainOJIAi partially or fully 

overlap~ ?3~, highest priority~ s!" '.::: CORESETOJI ~~ SS sets.2.I candidate OJI CHoHAi '2I 
monitoring~ 9t@o~.!:c.~ 7~~W -? <?J.q. ~~ 0I '.::: time domainOJIAi overlap.5:.I7'I 8,t'.::: 

CORESETOJI CH~ monitoring~ configurationOJl [[~2.~ -?~~~ ~~W 9.!:c. <?J.q. -&~ oH@ slot 

% Ai£ q~ Rx beam~ 7~~oH0t o~'.::: CORESET0I overlapW 7c3~, oH@ slot t!AilOJIAi 7~~ 

priority7~ ~:= CORESETOJI CH~ monitoring '2._1-~ 9t@o~'.::: ~ 0 £ oH~~ -?.!:c. <?J.q. 

Option 4'.::: BFR CORESET/SS set~ monitoringoH0t o~.:i:!., oH'a BFR CORESETOJIAi.2.I TCI state7~ 71 

,e-2.I CORESET (:;', BFR 0lt!OJI monitoring~ 9t@o~.!:c.~ configure@ CORESETs/SS sets)~~ q~ 

?3~, oH@ slotOJIAi '.::: BFR CORESETOJI CH~ monitoring'2._I-~ 9t@o~'.::: ?3~~ ~gw -? <?J.q. (~ 

~ 0I '.::: 7I-e,2.I CORESET~~ BFR CORESET0I %~ slotOJIAi monitoringS:.l.:i:!., 7I-e, CORESET % 

BFR CORESET~~ %~~ Rx beam~ A~-§-o~'.::: CORESET0I 2AH~ ?3~, oH'a CORESETOJI CHoHAi '.::: 

monitoring~ 9~0~ '.::: ?3~.!:c. ~~w 9.!:c. <?J.q,) 

11 
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<2018-05-11 9-7~> 

e QCL assumption of a CORESET without tci-StatesPDCCH 
According to a current RRC specification (i.e., TS38.331 ), an information element 
"ControlResourceSet" is provided for each CORESET, and a parameter "tci-StatesPDCCH" in the IE 
can be configured for providing QCL relationships between the DL RS/SSB and the CORESET. 
However, the "tci-StatesPDCCH" is optional parameter. It means that the parameter may not be 
configured for some CORESETs. So, a default QCL assumption should be needed to determine Rx 
beam for PDCCH reception in the TCl-less CORESET. For a default QCL assumption, we propose 
that, for a CORESET which doesn't include "tci-StatesPDCCH", a UE assumes that a QCL from 
latest RACH procedure is applied to the CORESET. 

In the case of BFR-CORESET (for beam failure recovery procedure), according to the previous 
agreement from the email discussion in MIMO session, a UE assumes that the dedicated CORESET 
is spatial QCL'ed with DL RS of the UE-identified candidate beam in the beam failure recovery 
request. From the PDCCH perspective, this agreement can be interpreted as follows; implicit 
spatial QCL update (regardless of CORESET configuration) via beam recovery procedure and/or 
beam management procedure is assumed for a BFR-CORESET. 

Other than BFR-CORESET, it needs to clarify which CORESET(s) would not be associated with TCI 
states. At least, we consider that CORESET #0 (by PBCH) and #1 (by RMSI) would not be associated 
with TCI states. For other CORESETs, generally for USS operation, it is desirable to configure TCI 
states. 

Some clarification whether this RACH procedure can include contention-free as well is necessary. 
In our view, contention-free may be based on CSI-RS without associated SSB and QCL associated 
with the CSI-RS may not be stable for CORESET#0 and/or #1. So, at least for CORESET#0 and/or 
#1, it is safer to change QCL information based on the recent contention-based RACH procedure. 

~I QI LH-§OJI [[~ 2 '2'! tci-StatesPDCCH7~ configure.5:.I XI ?..J':: CORES ET:: 7~:g ~l-20JI -=?~ ~ 
RACH procedure£¥E~ ~~~ QCL assumption:; ~.g.~-=? 'liq.~ ~c;?'lOJIAi~ ~ Ci -=jl-Ail 
;;s:J~£ QCL assumption~ ~~o~-e ~~~ ?7~£ Xil<2!-~q- 0~2.HOJIAi contention based RACH 
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::: SSB~ 71~ 0 £ (measurement ~.J!~Ofl 71'2.!'2.!-) best SSBOfl c2Pl1€! :x~~OflAiQI RACH 
procedure~ -=?~ g ~ QI □ I~ -=? ~ 0 01, contention free RACH procedure::: gNBQI signaling OJI 
QloH CSI-RS port(&::'. SSB) ~Ofl '2P41€! :X~%!0f1Ai RACH procedure~ -=?~ 0~t '2l-'?-~ Ql □ I~ 
-=? ~q. Contention free RACH procedure t network configurationOfl 71 ~ 0PI ITffgOfl 
measurement£~ ¥t!-0 Pil signaling.!r.l7i q, networkOI LJEQI measurement report~ 71 ~ 0 £ 
signalingW .::,::,.£ ~q. EE.0 CSI-RS portQI '2l-'?-, SSB.2JQI '2:!.7-ll ~ signalingo~7-jq 0 ~:XI fl~ -=? 
~q. ~, contention free RACH proceduret SSB.2.~QI '2:17-11{:;! W measurement ~.:i:!.~2.I 'll-~ ~ 
~ ~~W 9 fil ~ '2l-'?-7~ W~~ =? ~q. OI::: SSB.2~ '2:17-11.!r.lOJ CORES ET §1.! search space set 
01 ~~~ * ~::: CORESET#O, #1 ~2.1 %~0f1Ai {:;I:;~ :x-jo~Al7'1::: R'2.! 0 £ ~%W * ~ 
q_ 011~ ~OJ, UE::: ~~€! Tx beamOfl Cff0 7~~~ 71~ 0 £ Rx beam~ ~~o~::: ?3--'?-7~ W 

1. UE::: RACH procedureQI type (~, contention based/contention free RACH procedure).:i:!.~ ~ 
t!-fil OI 7~~ ~l-20fl -=?~0 RACH procedureOflAi £ ~12.!- QCL assumption~ Kl-less 
CORESETOfl ~%W -=? 2]q_ 

2. UEt Kl-less CORESETQI QCL assumption::'. 7~§ ~l-20fl -?~0 contention based RACH 
procedureOflAi £ ~12.!- ~.:i:!.~'2! ~ ~%W 9 2]q_ OI t ~:Xii£ 7~~ ~l-20fl -?~~ RACH 
procedure7~ contention free ~6J 'g,! -?3--'?-, oH~ ~.J!~~ ¥Alo~.=i:!. 7~~ ~1-2-0fl -=?~12.!­
contention based RACH procedureOflAi £~0 QCL assumption~ off@ CORESETOfl ~%~ 
~ Ql □IW-=? ~q. 

3. CORESET~£ Ai£ q::: RACH procedure.2.I QCL assumption~ A~-§-W -=?£ ~q. 011 ~ ~ 
OJ, CORESET#O (and/or #1)::'. 7~§ ~l-2011 -?~0 contention based RACH procedure£¥E1 
£~0 QCL assumption~ ~-§-o~.=i:!., q□-j:xl CORESET::'. contention 01¥.2~ ~~filOI 7~§ 

~1-2-0fl -=?~12.!- RACH procedure£¥E1 QCL assumption~ £~~ -=? ~q. EE q;:: 011£, 
CSS7~ configure.§ CORESET::'. 7~§ ~l-20fl -=?~12.!- contention based RACH procedure£¥ 
E1 £~12.!- QCL assumption~ ~-§-o~.=i:!., USS7~ configure.§ CORESET::'. contention 01¥.2~ 
~t!-filOI 7~~ ~1-2-0fl -=?~12.!- RACH procedure£¥E1 QCL assumption~ £~~ -=? ~q. 
(OI CQl CSS.2~ USS7~ £¥ configure.§ CORESET.~I 7~§ ~l-2011 -?~12.!- contention based 
RACH procedure£¥E1 £~~ QCL assumption~ ~%~ -?£ 2]q.) 

4. ~IOJIAi :Xil'2.!-0 ~6l~OJIAi contention free RACH procedure2.~..:il W:Xl2.~£ '2:17-11-'@ SSB7~ 
indicate.!r.17-J q, implicitoPil '2:! .7-ll €! SSB ~ <gJ- -=? 21 ~ '2l-'?-, oH@ contention free RACH 
procedure£¥Ei £~12.!- QCL assumption~ Kl-less CORESETOJI ~%~ -=?£ ~q. 

?7~~ 0 iE. ~ W~OJIAit TCl-lessCORESETOll CHo~01 0-jC,~ RACHproceduretype 0 iE.¥E1 QCL 
assumption~ £~0~::::x1 ~ networkOI higher layer signaling ~ ~ ~o~01 UEOfl7-JI 'gJ-'§ -3;!~ 
:Xil'2.!-'2.!-q. OI::: contention free RACH procedureOflAi -?OJ:XI::: CSI-RS portOJI '2:!.7-ll.§ SSB ~.!i!. 
~ UEOJl7-JI <gJ-21::: ~~£ ~g~ -=? ~q. 

• QCL assumption between overlapped CORESETs in time domain 
According to previous agreements, each CORESET has own QCL assumption, and different 
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CORESETs can be overlapped on time and/or frequency domain. It means that CORESETs with 

different QCL assumptions can be overlapped on a same symbol. Because a UE determines an 

Rx beam used for monitoring each CORESET by considering TCI state of each CORESET, if multiple 
CORESETs with different QCL assumptions overlaps on time domain resources (e.g., OFDM 
symbol), a UE should support multiple Rx beams or select one Rx beam (or TCI state) by a certain 

selection rule. In current release, a UE which can use multiple Rx beams are not considered so 
far, so we can consider following options for solving the problem; 

Option 1) Monitoring skip of lower prioritized CO RESET 

The CORESET selection rule can be applied when CORESETs with different spatial QCLs are 

overlapped on time resources, and a UE can skip monitoring candidates included in non-selected 

CORESET. The priority of each CORESET can be determined by, for example, CORESET ID, the 
number of SS sets associated with a CORESET, associated search space type, etc. This option is 
simple, but PDCCH transmission/reception opportunity cannot be guaranteed in some resources. 
Option 2) Representative spatial QCL for overlapped CORESETs 

This option is to list overlapped CORESETs using the priority rule as in Option 1 ). Instead of 
dropping lower priority CORESET(s), change of QCL state can be considered on lower priority 

CORESET(s). In other words, we propose that same spatial QCL is assumed on overlapped 

CORESETs, and the representative QCL can be selected by using CORESET priority as mentioned 

in option 1. In other words, QCL assumption for overlapped CORESET(s) follow the highest priority 

COREST's QCL. This option can provide more PDCCH transmission/reception opportunity, but the 
PDCCH performance of CORESET with lower priority may be decreased because of mismatch 
between Tx beam and Rx beam. 

Option 3) No overlap between CORESETs with different spatial QCLs 

A UE can assume that the network doesn't schedule overlapped CORESETs with different spatial 

QCLs. However, it is not sure that the overlap can always be avoided by scheduling. 

• Candidate mapping in Case 2 

Search space of Case 1 and Case 2 

In last meeting, it was agreed that the number of CCEs for channel estimation per slot of Case 2 
is same with Case 1 (i.e., for both cases, {56, 56, 48, 32} CCEs for SCS {15kHz, 30kHz, 60kHz, 
120kHz}). Regarding the agreement, it seems that either Case 1 or Case 2 can be configured to 
a UE. In other words, it is ambiguous whether a UE can be configured to monitor Case 1 and 

Case 2 SS sets in a slot. In our understanding, there is no reason to prohibit such configuration. 
For example, common information can be transmitted on shared resources (i.e., slot based 

scheduling) between eMBB and URLLC, and service-specific data can be transmitted by slot based 

scheduling (for eMBB) and non-slot based scheduling (for URLLC). In this case, URLLC UEs can 
receive both scheduling types, i.e., Case 1 and Case 2. In order to clarify previous agreements, 
we propose as follows; 
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Proposal 1: A UE can be configured to monitor both Case 1 and Case 2 search space sets, 
and both SS sets can be monitored in a slot. 

Proposal 2: For Rel.15 December 2017 version, maximum number of CCEs for channel 
estimation per slot per UE per CC is {56, 56, 48, 32} CCEs for SCS {1 SkHz, 30kHz, 60kHz, 
120kHz} regardless of CORESET/SS configurations. ➔ OI::: BO limit0ll.!c. ~~~ ~§-ii * 91 
q_ 

Candidate mapping in Case 2 

Generally, the required number of BDs/CCEs of Case 2 is much larger than Case 1, if the configured 
number of BDs/CCEs in a SS set configuration is almost same between Case 1 and 2 .. In terms 
of CCE counting for Case 2 search space set, it is necessary to multiply the required CCEs for 
each monitoring occasion by the number of monitoring occasion in a slot. With this the necessary 
CCEs/BDs increases proportionally with the number of monitoring occasion. Thus, if search space 
set level channel estimation/BO budget handling is also used for Case 2, it may be possible that 
the entire monitoring occasion of Case 2 is dropped particularly when the number of monitoring 
occasion is high. This can have impact, for example, on URLLC support. To mitigate this impact, 
we can consider further candidate selection on monitoring occasion basis (e.g., some monitoring 
occasions are dropped). However, we don't have enough time to discuss this issue, so we propose 
as follows; 

Proposal 1: In Rel-15, SS set-level PDCCH mapping within a slot is used for BO/CE complexity 
handling even for Case 2. 

e BFR CORESET/SS set 

The BFR CORESET and associated SS set are configured for beam failure recovery procedure. This 
CORESET/SS set is activated by beam failure recovery procedure, and a UE is not expected to 
monitor PDCCH candidates in the CORESET before beam failure recovery procedure (e.g., PRACH 
transmission) and after new CORESET/SS set configuration(s) or TCI update. On the other hands, 
it is not sure whether PDCCH monitoring in existing CORESETs (i.e., CORESETs which are 
configured to monitor before BFR procedure) is performed during monitoring window of BFR 
CORESET. In our view, as some common information (such as SFI, system information, paging ... ) 
may not be monitored in the BFR CORESET, it is desirable that a UE can monitor PDCCH 
candidates in the existing CORESETs even during monitoring window of BFR CORESET. 
Proposal 2: A UE may continue monitoring on other active CORESETs (than BFR-CORESET) 
during BFR procedure. 

It is expected that TCI state of a CORESET (if configured) will be updated only via explicit 
configuration. Thus, during BFR procedure, the UE may monitor a CORESET with outdated TCI 
state. When BFR-COREST and other CORESET(s) are monitored on the same time resource with 
potentially different QCL/TCI information (and thus potentially lead different Rx beam), some 

15 



Attorney Docket No. UT18-0378-US 

handling is necessary. A simple solution is that a UE can skip monitoring old CORESET, if BFR 
CORESET overlaps with old CORESET in time domain. This is to prioritize BFR-CORESET in case of 
collision. 

Another issue is whether to count CCEs/BDs for BFR-SS under UE's channel estimation/BO limit. 
If it is not accounted, it may be that the total number of required CCEs can be much higher than 
what UE can support during BFR, we propose to count CCEs/BDs of BFR-SS as well when 
monitored. If this is assumed, some clarification is necessary. According to previous agreement, 
CSS has a higher priority compared to USS for PDCCH mapping, and it is assumed that the 
number of BDs/CCEs for CSSs doesn't exceed each limit. But, in a slot configured to monitor BFR 
CORESET, the number of BDs/CCEs for BFR CORESET should be considered to PDCCH mapping 
rule. In order to solve this problem, BFR CO RESET /SS set should have highest priority (regardless 
of SS type) on PDCCH mapping rule, and existing PDCCH mapping rule can be applied to other 
SS sets. If this is applied, unless it is ensured that the sum of CCEs of CSS and BFR-SS does not 
exceed UE's limit, CSS(s) may need to be dropped when BFR-SS is monitored. Not to incur too 
much configuration flexibility, we propose to drop CSS(s) based on SS set index when BFR-SS is 
monitored. 

Proposal 3: If BFR CORESET overlaps with other CORESET(s) in time domain, a UE is not 
required to monitor PDCCH candidates in other CORESET(s) at least in case QCL information 
is different between BFR-CORESET and other CORESET(s). 
Proposal 4: The BFR CORESET/SS set has highest priority (regardless of SS type) for PDCCH 
candidate mapping rule when monitored. CSS(s) associated with other CORESET(s) may be 
dropped based on SS set index when BFR SS is monitored. 
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