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2 Introduction
Work for NR MIMO evolution (RP-223276) has been ongoing in RAN1 and they sent an LS to RAN2 in R2-2300021:
	2. Overall Description
In Rel-18 discussions on MIMO Evolution for Downlink and Uplink, RAN1 has agreed to support multi-DCI multi-TRP operation with two Tas.  The following has been agreed/concluded in RAN1: 

Agreement
For multi-DCI based multi-TRP operation with two Tas, support configuring two TAGs belonging to a serving cell.

Conclusion
For multi-DCI based Multi-TRP operation with two TA enhancement, it is up to RAN2 to decide whether there is a need to enhance CBRA procedure to support per TRP UE-initiated RACH procedure.

2.  Actions
To RAN WG2
ACTION: RAN1 would like to kindly ask RAN2 to take the above agreements/conclusions into account in their future work related to two Tas for multi-DCI multi-TRP operation, and notify RAN1 of any RAN2 decisions on per TRP UE-initiated RACH procedure that require RAN1 involvement.



In RAN2#121-bis meeting, it was agreed that no UE based RA triggering conditions specific for the two TA enhancement is introduced:
	From RAN2 perspective, per TRP UE-initiated RACH procedure is not supported.



RAN2#123 had the following agreements:
	Working assumption:
We will use the 2-PTAG model, i.e., both TAGs of SpCell are PTAGs; 
· When the TAT for STAG is expired and the other TAT is running for a serving cell (i.e., SCell), no impact to the TRP with running TAT; 1 and 7 are applied to the TRP with TAT expired, FFS whether 2-6 are applied to the TRP with TAT expired,
· when the TAT for PTAG is expired and the other TAT is running for a serving cell (SpCell or SCell), no impact to the TRP with running TAT; 1 and 7 are applied to the TRP with TAT expired, FFS whether 2-6 are applied to the TRP with TAT expired.
The following is taken as baseline (for intra-cell case): for CBRA, we reuse the mechanism agreed for CFRA case, i.e. use the RA RAR to indicate the TAG.



In this Tdoc, RAN2 issues wrt. CBRA are discussed when SpCell is configured with multiple TAGs.
2	Discussion
While it was meaningless to introduce any new UE based RA triggering conditions specific for the two TAs enhancement, UE can trigger CBRA procedure for other reasons like for SR (no SR resources or SR failure), BFR, or consistent LBT failure detection. Furthermore, while CBRA is triggered, there could be multiple situation that needs to be accounted with the new mTRP scenario: whether the TATs associated with the two TAGs are both running, only one TAT is running, or none of the TATs is running.
Observation 1: CBRA can be triggered by various means while the SpCell is configured with two TAGs and the running statuses of the associated TATs may vary.
Regardless of the running statuses of the TATs associated with the TAGs within a serving cell, the UE may require information for which TAG the TAC received in the RAR or fallbackRAR applies to so that appropriate TA can be utilized for the Msg3 and subsequent UL transmissions in the RA procedure – this is because the UE transmits the Msg3 and subsequent UL transmissions in the RA procedure towards the TRP that is associated with the transmitted preamble (via preamble to SSB mapping). This naturally applies only for the intra-cell scenario where different SSBs apply to different TRPs while the inter-cell scenario is clear – UE would not perform CBRA towards the other TRP. 
It was agreed in the previous RAN2#123 meeting that the RAR/fallbackRAR indicates the corresponding PTAG for which the TAC applies. Since the MAC subheader for RAR nor MsgB does not include any R bit(s) while the RAR/fallbackRAR payload has still one R bit left, it would seem natural to utilize that bit for this purpose. If further RAR enhancements are done in the future releases, different RACH could be employed for those in which case a new RAR payload could be defined.
Proposal 1: Use the R bit in the payload of RAR/fallbackRAR to indicate the TAG ID applicable for the RA procedure of the UE.
To follow the logic as applied currently in the legacy RA procedure, when TAT is not running for the pTAG indicated in the RAR/fallbackRAR, the UE applies the TAC provided for the TAT of the indicated pTAG. Whereas, when the TAT associated with the pTAG for which the TAC is indicated in the RAR/fallbackRAR is running, the UE can ignore the TAC (as in legacy).
Proposal 2: If the TAT associated with a TAG ID for which TAC is indicated in RAR/fallbackRAR is not running, the TAT is started.
Proposal 3: If the TAT associated with a TAG ID for which TAC is indicated in RAR/fallbackRAR is running, the TAC is ignored (as in legacy).
2.1	TAG indication for 2-step RA contention resolution
For the 2-step RA case, when the UE is in RRC_CONNECTED case, the UE behaviour for the contention resolution depends on whether the RA procedure was initiated for BFR, and if not, whether the PTAG is running or not (TS 38.321):
	[bookmark: _Toc37296182][bookmark: _Toc46490308][bookmark: _Toc52752003][bookmark: _Toc52796465][bookmark: _Toc139032245]5.1.4a	MSGB reception and contention resolution for 2-step RA type
Once the MSGA preamble is transmitted, regardless of the possible occurrence of a measurement gap, the MAC entity shall:
1>	start the msgB-ResponseWindow at the PDCCH occasion as specified in TS 38.213 [6], clause 8.2A;
1>	monitor the PDCCH of the SpCell for a Random Access Response identified by MSGB-RNTI while the msgB-ResponseWindow is running;
1>	if C-RNTI MAC CE was included in the MSGA:
2>	monitor the PDCCH of the SpCell for Random Access Response identified by the C-RNTI while the msgB-ResponseWindow is running.
1>	if notification of a reception of a PDCCH transmission of the SpCell is received from lower layers:
2>	if the C-RNTI MAC CE was included in MSGA:
3>	if the Random Access procedure was initiated for SpCell beam failure recovery or for beam failure recovery of both BFD-RS sets of SpCell (as specified in clause 5.17) and the PDCCH transmission is addressed to the C-RNTI:
4>	consider this Random Access Response reception successful;
4>	stop the msgB-ResponseWindow;
4>	consider this Random Access procedure successfully completed.
3>	else if the timeAlignmentTimer associated with the PTAG is running; or
3>	if CG-SDT procedure is ongoing and cg-SDT-TimeAlignmentTimer is running:
4>	if the PDCCH transmission is addressed to the C-RNTI and contains a UL grant for a new transmission:
5>	consider this Random Access Response reception successful;
5>	stop the msgB-ResponseWindow;
5>	consider this Random Access procedure successfully completed.
3>	else:
4>	if a downlink assignment has been received on the PDCCH for the C-RNTI and the received TB is successfully decoded:
5>	if the MAC PDU contains the Absolute Timing Advance Command MAC CE:
6>	process the received Timing Advance Command (see clause 5.2);
6>	consider this Random Access Response reception successful;
6>	stop the msgB-ResponseWindow;
6>	consider this Random Access procedure successfully completed and finish the disassembly and demultiplexing of the MAC PDU.



For a UE configured with 2 PTAGs, the contention resolution can work similarly to legacy to far extend. It is assumed that the UE gets the associated TAG information from the UL grant for any UL transmission to be performed so that the UE can use correct timing for each of its transmissions. Hence, whenever the UL grant indicates a new transmission towards a PTAG for which TAT is running, the UE can consider the RA procedure successfully completed; otherwise, the UE should expect to receive the Absolute TAC MAC CE.
Proposal 4: When MsgA is transmitted (for no BFR case), when the UL grant indicates a new transmission towards a PTAG for which TAT is running, the UE can consider the RA procedure successfully completed; otherwise, the UE attempts to receive the Absolute TAC MAC CE. 
3	Conclusion
Observation 1: CBRA can be triggered by various means while the SpCell is configured with two TAGs and the running statuses of the associated TATs may vary.
Proposal 1: Use the R bit in the payload of RAR/fallbackRAR to indicate the TAG ID applicable for the RA procedure of the UE.
Proposal 2: If the TAT associated with a TAG ID for which TAC is indicated in RAR/fallbackRAR is not running, the TAT is started.
Proposal 3: If the TAT associated with a TAG ID for which TAC is indicated in RAR/fallbackRAR is running, the TAC is ignored (as in legacy).
Proposal 4: When MsgA is transmitted (for no BFR case), when the UL grant indicates a new transmission towards a PTAG for which TAT is running, the UE can consider the RA procedure successfully completed; otherwise, the UE attempts to receive the Absolute TAC MAC CE. 




