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The RAN2 agreements related to the on-demand SI which may impact the RACH procedure in the MAC specification are listed as follows:
	· For idle and inactive mode, there will be network control whether MSG1 or MSG3 can be used to transmit SI request.
· If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is included in minimum SI then SI request is indicated using MSG 1. 
· If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is not included in minimum SI then SI request is included in MSG3.
· For MSG1 based SI request, one RACH preamble can be used to request for multiple SI messages.
· On demand SI request will maximise commonality with the RACH procedure.
· Network sends an acknowledgement in MSG2 to the UE’s SI request sent in Msg1
· Only progress on the two agreed approaches for delivering on-demand system information (via dedicated signalling to RRC_CONNECTED UEs; via SI-Message broadcast to RRC_IDLE and RRC_INACTIVE UEs) and refrain from introducing additional solution variants.
· RAPID is included in Msg2.
· Fields Timing Alignment Information, UL grant and Temporary C-RNTI are not included in Msg2.
· RACH procedure for SI requests is considered successful when Msg2 containing a RAPID corresponding to the transmitted preamble is received.
· Msg2 reception uses RA-RNTI that corresponds to the Msg1 transmitted by the UE (details of RA-RNTI selection left to UP discussion)
· UE retransmits RACH preamble according to NR RACH power ramping
· Msg1 for SI request re-transmission is continued until reaching max preamble transmissions. Thereafter, a Random Access problem to upper layers is indicated. (depending on the NR RACH procedure design)
· Back off is applicable for Msg1 based SI requests but no special Back off subheader/ procedure is required.
· UE determines successful Msg3 based on reception of Msg4
· Preamble(s) for SI request using Msg3 based Method are not reserved.
· RRC signalling is used for SI request in Msg3.
· Temporary C-RNTI received in Msg2 is used for Msg4 reception
· RRC triggers MAC to initiate Random Access procedure for the purpose of SI-request. For the case of msg1-based request procedure RRC indicates to MAC the PRACH preamble/resource.
· For msg. 1-based SI request MAC indicates to RRC the reception of acknowledgement for SI request
· The UE is not expected to perform multiple mgs.1-based SI request RA procedures simultaneously.  A single msg.1-based SI request will be performed at a time.
· For msg1-based request procedure, the RACH msg2 contains only the MAC PDU subheader for a RAR containing the Random Access Preamble ID field acknowledging the received PRACH SI preamble.
· Previous agreement that SI request is an RC message is confirmed.
· SI request and RRC connection request are 2 independent procedures.
· UE ID is not included in MSG3
· For contention resolution UE MAC performs same as other cases and check the contention resolution MAC CE against the transmitted request (common RACH procedure in MAC)
· On demand request for SI in connected will not be specified in R15 (can be specified in a later release when SIBs are defined that would benefit from this mechanism).



In this contribution we provide the potential MAC impacts on the msg3-based SI request.

Discussion
1.1. Temporary C-RNTI
 According to the current RACH procedure in the MAC specification, the UE after the success of the contention resolution in msg4, the UE will “set the C-RNTI to the value of the TEMPORARY_C-RNTI” [2]. Once the MAC has a valid C-RNTI, the MAC monitors the PDCCH addressed with its C-RNTI, and transmit the PUSCH by using the uplink grant indicated by the PDCCH addressed with its C-RNTI. To avoid setting a C-RNTI value in the RACH procedure of msg3-based SI request for an IDLE UE, the UE shall discard the Temporary C-RNTI immediately after the success of the contention resolution in msg4. According to the discussion paper given in [2], the content/type of the CCCH SDU is used to determine whether the MAC can set the C-RNTI value (i.e. the MAC does not set the C-RNTI value if the CCCH SDU is used for SI request). However the problem is that the current MAC does not know the content/type of the CCCH SDU. The MAC only gets the trigger conditions from the RRC/PDCCH/MAC itself, according to the trigger events defined in the 38.300. Thus we consider that the MAC shall set the C-RNTI value after the contention resolution success only when the RACH procedure is not triggered by the on-demand SI request.
Proposal 1: The MAC does not set the C-RNTI value at the contention resolution success when the RACH procedure is triggered by the msg3-based SI request.
1.2. TA
According to the analysis given in [3], if the timeAlignmentTimer is running, the MAC entity will “ignore the received Timing Advance Command”. This may cause the msg3 transmission failure of the subsequent RACH procedure. Then to avoid the unnecessary transmission failure of the msg3, we could have the following two options:
· Option 1: Stop timeAlignmentTimer at the completion of the RACH procedure triggered by SI request.
· Option 2: Stop timeAlignmentTimer at the successful completion of the RACH procedure triggered by SI request.
· Option 3: Apply the Timing Advance Command even when the timeAlignmentTimer is running for the IDLE UE. 
According to the TS 38.321 [1], the “timeAlignmentTimer” is stopped when “the contention resolution is considered not successful”, as highlighted below.
	The MAC entity shall:
1>	when a Timing Advance Command MAC CE is received, and if a NTA (as defined in TS 38.211 [8]) has been maintained with the indicated TAG:
2>	apply the Timing Advance Command for the indicated TAG;
2>	start or restart the timeAlignmentTimer associated with the indicated TAG.
1>	when a Timing Advance Command is received in a Random Access Response message for a Serving Cell belonging to a TAG:
2>	if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble:
3>	apply the Timing Advance Command for this TAG;
3>	start or restart the timeAlignmentTimer associated with this TAG.
2>	else if the timeAlignmentTimer associated with this TAG is not running:
3>	apply the Timing Advance Command for this TAG;
3>	start the timeAlignmentTimer associated with this TAG;
3>	when the Contention Resolution is considered not successful as described in subclause 5.1.5, stop timeAlignmentTimer associated with this TAG.
2>	else:
3>	ignore the received Timing Advance Command.


In LTE, if the Contention Resolution succeeds, the UE will enter RRC_CONNECTED. Then the network can use the Timing Advance Command MAC CE to maintain the uplink timing alignment. From our understanding, the only problem for NR is that the “timeAlignmentTimer” is still running when “the contention resolution is successful” for SI request, as the network cannot use the Timing Advance Command MAC CE to maintain the uplink timing alignment for an IDLE UE.
Observation: The “timeAlignmentTimer” is stopped when the contention resolution is not successful.
Proposal 2: The timeAlignmentTimer is stopped when the contention resolution is successful for SI request.

Conclusion
According to the analysis given above, we have the following observations and proposals. The text proposal capturing the Proposals can be found in the Annex.
Observation: The “timeAlignmentTimer” is stopped when the contention resolution is not successful.
[bookmark: _GoBack]Proposal 1: The MAC does not set the C-RNTI value at the contention resolution success when the RACH procedure is triggered by the msg3-based SI request.
Proposal 2: The timeAlignmentTimer is stopped when the contention resolution is successful for SI request.
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Contention Resolution is based on either C-RNTI on PDCCH of the SpCell or UE Contention Resolution Identity on DL-SCH.
Once Msg3 is transmitted, the MAC entity shall:
1>	start the ra-ContentionResolutionTimer and restart the ra-ContentionResolutionTimer at each HARQ retransmission;
1>	monitor the PDCCH while the ra-ContentionResolutionTimer is running regardless of the possible occurrence of a measurement gap;
1>	if notification of a reception of a PDCCH transmission is received from lower layers:
2>	if the C-RNTI MAC CE was included in Msg3:
3>	if the Random Access procedure was initiated by the MAC sublayer itself or by the RRC sublayer and the PDCCH transmission is addressed to the C-RNTI and contains a UL grant for a new transmission; or
3>	if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI; or
3>	if the Random Access procedure was initiated for beam failure recovery (as specified in subclause 5.17) and the PDCCH transmission is addressed to the C-RNTI:
4>	consider this Contention Resolution successful;
4>	stop ra-ContentionResolutionTimer;
4>	discard the TEMPORARY_C-RNTI;
4>	consider this Random Access procedure successfully completed.
2>	else if the CCCH SDU was included in Msg3 and the PDCCH transmission is addressed to its TEMPORARY_C-RNTI:
3>	if the MAC PDU is successfully decoded:
4>	stop ra-ContentionResolutionTimer;
4>	if the MAC PDU contains a UE Contention Resolution Identity MAC CE; and
4>	if the UE Contention Resolution Identity in the MAC CE matches the CCCH SDU transmitted in Msg3:
5>	consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU;
5>	if the Random Access procedure is not initiated by the request for other SI [2];
65>	set the C-RNTI to the value of the TEMPORARY_C-RNTI;
5>	discard the TEMPORARY_C-RNTI;
5>	consider this Random Access procedure successfully completed.
4>	else
5>	discard the TEMPORARY_C-RNTI;
5>	consider this Contention Resolution not successful and discard the successfully decoded MAC PDU.
1>	if ra-ContentionResolutionTimer expires:
2>	discard the TEMPORARY_C-RNTI;
2>	consider the Contention Resolution not successful.
1>	if the Contention Resolution is considered not successful:
2>	flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer;
2>	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
2>	if PREAMBLE_TRANSMISSION_COUNTER = preambleTxMax + 1:
3>	indicate a Random Access problem to upper layers.
2>	select a random backoff time according to a uniform distribution between 0 and the PREAMBLE_BACKOFF;
2>	delay the subsequent Random Access Preamble transmission by the backoff time;
2>	perform the Random Access Resource selection procedure (see subclause 5.1.2).

----------------------------------------Next change----------------------------------------------------------
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RRC configures the following parameters for the maintenance of UL time alignment:
-	timeAlignmentTimer (per TAG) which controls how long the MAC entity considers the Serving Cells belonging to the associated TAG to be uplink time aligned.
The MAC entity shall:
1>	when a Timing Advance Command MAC CE is received, and if a NTA (as defined in TS 38.211 [8]) has been maintained with the indicated TAG:
2>	apply the Timing Advance Command for the indicated TAG;
2>	start or restart the timeAlignmentTimer associated with the indicated TAG.
1>	when a Timing Advance Command is received in a Random Access Response message for a Serving Cell belonging to a TAG:
2>	if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble:
3>	apply the Timing Advance Command for this TAG;
3>	start or restart the timeAlignmentTimer associated with this TAG.
2>	else if the timeAlignmentTimer associated with this TAG is not running:
3>	apply the Timing Advance Command for this TAG;
3>	start the timeAlignmentTimer associated with this TAG;
3>	when the Contention Resolution is considered not successful or successful for the Random Access procedure initiated by the request for other SI as described in subclause 5.1.5, stop timeAlignmentTimer associated with this TAG.
2>	else:
3>	ignore the received Timing Advance Command.
1>	when a timeAlignmentTimer expires:
2>	if the timeAlignmentTimer is associated with the PTAG:
3>	flush all HARQ buffers for all Serving Cells;
3>	notify RRC to release PUCCH for all Serving Cells, if configured;
3>	notify RRC to release SRS for all Serving Cells, if configured;
3>	clear any configured downlink assignments and configured uplink grants;
3>	consider all running timeAlignmentTimers as expired;
3>	maintain NTA (defined in TS 38.211 [8]) of all TAGs.
2>	else if the timeAlignmentTimer is associated with an STAG, then for all Serving Cells belonging to this TAG:
3>	flush all HARQ buffers;
3>	notify RRC to release PUCCH, if configured;
3>	notify RRC to release SRS, if configured;
3>	clear any configured downlink assignments and configured uplink grants;
3>	maintain NTA (defined in TS 38.211 [8]) of this TAG.
When the MAC entity stops uplink transmissions for an SCell due to the fact that the maximum uplink transmission timing difference between TAGs of the MAC entity or the maximum uplink transmission timing difference between TAGs of any MAC entity of the UE is exceeded, the MAC entity considers the timeAlignmentTimer associated with the SCell as expired.
The MAC entity shall not perform any uplink transmission on a Serving Cell except the Random Access Preamble transmission when the timeAlignmentTimer associated with the TAG to which this Serving Cell belongs is not running. Furthermore, when the timeAlignmentTimer associated with the pTAG is not running, the MAC entity shall not perform any uplink transmission on any Serving Cell except the Random Access Preamble transmission on the SpCell.


