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2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

e References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

e For a specific reference, subsequent revisions do not apply.
e For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a

GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2] 3GPP TR 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Layer
Procedures".

[3] 3GPP TS 36.322: “Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Link Control
(RLC) protocol specification”.

[4] 3GPP TS 36.323: “Evolved Universal Terrestrial Radio Access (E-UTRA); Packet Data Convergence
Protocol (PDCP) Specification”.

[5] 3GPP TS 36.212: “Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel
coding”.

[6] 3GPP TS 36.214: “Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer;
Measurements”.

[7] 3GPP TS 36.211: “Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and ~+ - - { Formatted: EX
Modulation”.

[8] 3GPP TS 36.331: “Evolved Universal Terrestrial Radio Access (E-UTRA): Radio Resource Control

(RRC); Protocol specification”.

51.1 Random Access Procedure initialization

The Random Access procedure described in this subclause is initiated by a PDCCH order or by the MAC sublayer itself.
The PDCCH order or RRC optionally indicate a Random Access Preamble and PRACH resource.

Before the procedure can be initiated, the following information is assumed to be available:

- the available set of PRACH resources for the transmission of the Random Access Preamble and their corresponding
RA-RNTIs.

- the groups of Random Access Preambles and the set of available Random Access Preambles in each group.

- the thresholds required for selecting one of the two groups of Random Access Preambles.

- the RA response window size ya-ResponseWindowSize [8]pate ired to derive the TTI window deseribed { Formatted: Font: Italic

Hr Sblbel&blje 5 l .4. 777777777
- the power-ramping factor POWER_RAMP_STEP.
- the parameter PREAMBLE TRANS MAX [integer > 0].
- the initial preamble power PREAMBLE INITIAL RECEIVED TARGET POWER.

- the parameter Maximum number of Message3 HARQ transmissions.
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[Note that the above parameters may be updated from higher layers before each Random Access procedure is initiated. ]
The Random Access procedure shall be performed as follows:

- Flush the [Message3] buffer;

- setthe PREAMBLE TRANSMISSION _COUNTER to 1;

- set the backoff parameter value in the UE to 0 ms;

- proceed to the selection of the Random Access Resource (see subclause 5.1.2).

NOTE: There is only one Random Access procedure ongoing at any point in time. If the UE receives a request for a
new Random Access procedure while another is already ongoing, it is up to UE implementation whether to
continue with the ongoing procedure or start with the new procedure.

514 Random Access Response reception

Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH_for Random Access Response(s)
identified by the RA-RNTI-asseetated-with-the RA-RNTI defined below, in the TTI window fRA_WINDOW_BEGIN—
RA_WINDOW_ENDY{ forRandem-AceessResponsefs)-identified-by-the RA-RNTIwhich starts at the subframe that
contains the end of the preamble transmission [7] plus three subframes and has length ya-Response WindowSize subframes.

The RA-RNTI associated with the PRACH resource in which the Random Access Preamble is transmitted, is computed as:

RA-RNTI=t_id+10*f id

Where t_id is the index of the first subframe of the specified PRACH resource (0<t_id <10), and f id is the index of the
specified PRACH resource within that subframe, in ascending order of frequency domain (0< f_id< 6). The UE may stop
monitoring for Random Access Response(s) after successful reception of a Random Access Response corresponding to the
Random Access Preamble transmission.

- Ifnotification of a reception of the Random Access Response is received from lower layers, the UE shall:
- if the Random Access Response contains a Backoff Indicator subheader:

- set the backoff parameter value in the UE as indicated by the BI field of the Backoff Indicator subheader and
Table 7.2-1.

- else, set the backoff parameter value in the UE to 0 ms.

- if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted
Random Access Preamble (see subclause 5.1.3), the UE shall:

- consider this Random Access Response reception successful;

- process the received Timing Alignment value (see subclause 5.2);

- process the received UL grant value;

- if the Random Access Preamble was explicitly signalled (i.e., not selected by MAC):
- consider the Random Access procedure successfully completed.

- else, if the Random Access Preamble was selected by UE MAC:

- set the Temporary C-RNTI to the value received in the Random Access Response message no later than
at the time of the first transmission corresponding to the UL grant provided in the Random Access
Response message;

- if'this is the first successfully received Random Access Response within this Random Access procedure:

- { Formatted: Font: Italic
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- if the transmission is not being made for the CCCH logical channelJE-is-in RRC-CONNECTED
state , indicate to the Multiplexing and assembly entity to include a C-RNTI MAC
control element in the subsequent uplink transmission;

- obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity and store it in the
[Message3] buffer.

NOTE: When an uplink transmission is required, e.g., for contention resolution, the eNB should not provide a grant
smaller than 80 bits in the Random Access Response.

NOTE: If within a Random Access procedure, an uplink grant provided in the Random Access Response for the
same group of Random Access Preambles has a different size than the first uplink grant allocated during that
Random Access procedure, the UE behavior is not defined.

If no Random Access Response is received within the TTI window [RA. WINDOW_ BEGIN—RA_ WINDOW_END], or
if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted
Random Access Preamble, the Random Access Response reception is considered not successful and the UE shall:

- ifthe Random Access procedure was initiated by the MAC sublayer itself; or

- ifthe Random Access procedure was initiated by a PDCCH order and the
PREAMBLE TRANSMISSION COUNTER is less than PREAMBLE TRANS MAX:

- increment PREAMBLE_TRANSMISSION_COUNTER by 1;
- if'in this Random Access procedure:
- the Random Access Preamble was selected by MAC; or

- the Random Access Preamble and PRACH resource were explicitly signalled and will expire before the next
available Random Access occasion:

- based on the backoff parameter in the UE, compute and apply a backoff value indicating when a new
Random Access transmission shall be attempted;

- proceed to the selection of a Random Access Resource (see subclause 5.1.2).

Editor’s note: Whether error conditions are specified is FFS.
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