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Introduction
In a post meeting email regarding the MIMO evo, a couple of remaining issues are identified, among them, there are some issues related to the RACH procedure for 2-TAG enhancement, for example:
· 1: Indication of TAG Ids in RACH procedure
· 2: Indication of TAG Id s in Absolute TAC MAC CE
[bookmark: _GoBack]Meanwhile, there is one agreement achieved in RAN1 August meeting, that is, one reserved bit is utilized for indicating the TAG information in the case of PDCCH ordered CFRA, and how to utilize the reserved bit is also up to RAN2.
In this contribution, we mainly focus on above mentioned issues and share our views on them.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
UE initiated 2-STEP CBRA
In RAN1 #112meeting , the following conclusion for UE initiated 2-step CBRA is achieved:
Conclusion
For multi-DCI based Multi-TRP operation with two TA enhancement, how to indicate the TAG ID via absolute TA command MAC CE is left up to RAN2:
- One of two TAG IDs configured in the SpCell can be indicated
RAN2 can directly follow the conclusion, enhance the absolue TA command MAC CE by adding a TAG Id field to indicate which TAG the TA value present in the same MAC CE is for. Here is one example:



[bookmark: OLE_LINK4]Proposal 1: In case of UE initiated 2-step CBRA for intra-cell mTRP, enhance the absolute TAC MAC CE by adding a TAG Id field as shown below:



UE initiated 4-step CBRA
When a serving cell supporting intra-cell mDCI mTRP with 2TA enhancement, it physically means all the SSBs broadcast from the gNB belong to the two TRPs, some of SSBs belong to one TRP associated with the first TAG, and the others belong to the other TRP associated with the second TAG.

Observation 1: In the case of a serving cell supporting the intra-cell mTRP with 2TA enhancement, some SSBs are associated with one TAG, and the others are associated with the other TAG.

In the real deployment, the TAG Id is a UE specific parameter, and hence the association between SSB and TAG Id is also UE specific which is not fixed among the UEs under a serving cell. There is an example:
[bookmark: OLE_LINK5]Assuming there is one serving cell that supports the mDCI mTRP with 2TA enhancement and there are 32 SSBs to broadcast, the first 16 SSBs are broadcast by the first TRP, and the last 16 SSBs are broadcast by the second TRP. For UE A, the TAG Id=0 is associated with the first 16 SSBs if the UE A starts the initial RACH procedure to connect the serving cell by using an SSB of the first 16 SSBs. While for UE B, the TAG Id=0 is associated with the last 16 SSBs if the UE B initial RACH procedure to connect the serving cell by using the SSB of the last 16 SSBs. 

[bookmark: OLE_LINK7]Observation 2: For a serving cell supports the intra-cell mDCI mTRP with 2 TA enhancement, given that the Tag-Id and Tag-Id2 is a UE specific parameter rather than cell specific, the association between TAG Id and SSBs shall be also UE specific, and hence such association shall be varied across the different UEs in the serving cell. 

For the case of UE initiated 4-step CBRA, RAN2 have achieved the following agreements:
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 agreement, RAN2 try to reuse the mechanism agreed for CFRA case(i.e. RAR to indicate the TAG), however, not as similar as PDCCH ordered CFRA, NW have no idea who is preamble sender and hence the NW cannot identify the TAG information only upon the received preamble due to the varied association between SSBs and TAG Id across different UEs as mentioned in observation 2, not mention to fill the TAG information into the RAR.
Observation 3: For the UE initiated CBRA for intra-cell mDCI mTRP with 2TA enhancement, NW is not able to indicate TAG information through RAR since the associations between TAG Id and SSBs are varied across different UEs and NW have no idea which UE is the preamble sender in the case of CBRA.

In this sense, we propose that:
Proposal 2: In case of intra-cell mTRP with 2TA enhancement, revert the agreement achieved in RAN2#122, that is, not to reuse the reserved bit in RAR to indicate the TAG information for UE initiated 4-step CBRA as baseline.

If proposal 2 is agreeable, the following 2 solutions can be taken into account for UE initiated CBRA:
· Solution 1: SSB partition
· Solution 2: Notification of TAG information via Msg.4
In solution 1, SSB is split into two groups, each group is configured to be associated with one TAG of the serving cell. During the 4-step CBRA, a UE who is configured with intra-cell mTRP with 2TA can obtain the TAG information according to the SSB split configuration, and apply the TA value in the RAR for the corresponding TAG.
In solution 2, considering the UE identity (i.e. C-RNTI MAC CE) is carried in Msg.3, NW can retrieve the association between TAG Id and SSB of the preamble sender according to the C-RNTI MAC CE received in Msg.3. In this sense, NW is able to, theoretically, notify the UE of the TAG information for UE to apply the TA received in RAR.
Compare between two solutions, both of them are workable. We have no strong preference to go each way from technology perspective. So we have two choices:
The first one is to adopt the SSB partition based solution, besides the UE initiated CBRA, the SSB partition based solution is also workable for PDCCH ordered CFRA which has been down scoped by RAN1. From specification perspective, if we go for SSB partition based solution, we slightly prefer a unified solution for both PDCCH ordered CFRA and UE initiated CBRA. In this sense, We can send an LS to RAN1 to require them to consider whether to revisit the issue of PDCCH ordered CFRA for 2TA. 
The second one is to adopt the Msg.4 based solution which is only applied to UE initiated CBRA, and PDCCH ordered CFRA is still using the RAR based solution as RAN1 decided.
[bookmark: OLE_LINK3][bookmark: OLE_LINK6]Proposal 3: In case of intra-cell mDCI mTRP with 2TA enhancement, RAN2 is kindly asked to discuss and decide which way to go for UE initiated CBRA:
· the SSB partition solution. 
· the TAG information for the TA value in RAR will be sent to the UE by using the Msg.4.

Proposal 4: If the SSB partition solution is agreeable, send an LS to ask RAN1 whether RAN 1 is willing to revisit the issue of PDCCH ordered CFRA and adopt a unified solution for both RACH cases.

PDCCH ordered CFRA
Regarding the agreements for PDCCH triggered CFRA in RAN1, it indicates that one reserved bit in RAR is to indicate either the first TAG ID or the second TAG ID for the serving cell. From RAN2 perspective, RAN2 needs to clarify what is the first TAG ID and what is the second TAG ID. According to the LS R2-2307018, it is sure that the tag-Id2 would be introduced for the second TAG for a serving cell.
RAN 1 Agreements:
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement and PDCCH order CFRA, indicate a representation of the TAG ID with 1 bit (either the first TAG ID or the second TAG ID for the serving cell) as part of TA command in RAR
Note: For intra-cell multi-DCI based Multi-TRP operation, only a single NTA,offset is configured.
For implementing the TAG indication in RAR, we have two ways to go:
· Way 1: Using one bit to indicate the CORESETPoolIndex 1 or CORESETPoolIndex 0.
· Way 2: Using one bit to indicate the TAG represented by tag-Id or TAG represented by tag-Id2-r18
In our understanding, either way is workable, in way 1, UE should be in charge of identifying the TAG information according to the current association between TAG and TRP. In way 2, NW is in charge of identifying the TAG information according to the current association between TAG and TRP. We have no preference, in this sense.
.
Proposal 5: RAN2 is kindly asked to discuss and decide how to use one reserved bit in RAR to indicate TAG information:
- Using one bit to indicate the value of CORESETPoolIndex (e.g. value 0 represents the TRP indicated by CORESETPoolIndex=0, value 1 represents the TRP indicated by CORESETPoolIndex=1)
- Using one bit to indicate the TAG information (e.g. value 0 represents the TAG indicated by tag-Id, value 1 represents the TAG indicated by tag-Id2)


[bookmark: _Toc423020296][bookmark: _Toc423019950][bookmark: _Toc423020279]Conclusion
In this contribution, We have the following observations and proposals for UE initiated CBRA for inra-cell mTRP with 2TA:
UE initiated 2-step CBRA
Proposal 1: In case of UE initiated 2-step CBRA for intra-cell mTRP, enhance the absolute TAC MAC CE by adding a TAG Id field as shown below:



UE initiated 4-step CBRA
Observation 1: In the case of a serving cell supports the intra-cell mTRP with 2TA enhancement, some SSBs are associated with one TAG, and the others are associated with the other TAG.
Observation 2: For a serving cell supports the intra-cell mDCI mTRP with 2 TA enhancement, The association between TAG Id and SSBs are UE specific and varied across the different UEs in the serving cell.
Observation 3: For the UE initiated CBRA for intra-cell mDCI mTRP with 2TA enhancement, NW cannot indicate TAG information through RAR since the association between TAG Id and SSBs are varied among UEs and NW have no idea which UE is the preamble sender.
Proposal 2: In case of intra-cell mTRP with 2TA enhancement, revert the agreement achieved in RAN2#122, that is, not to reuse the reserved bit in RAR to indicate the TAG information for UE initiated 4-step CBRA.
Proposal 3: In case of intra-cell mDCI mTRP with 2TA enhancement, RAN2 is kindly asked to discuss and decide which way to go for UE initiated CBRA:
· the SSB partition solution. 
· the TAG information for the TA value in RAR will be sent to the UE by using the Msg.4.
Proposal 4: If proposal 4a is agreeable, send an LS to ask RAN1 whether RAN 1 is willing to revisit the issue of PDCCH ordered CFRA and adopt a unified solution for both RACH cases.

PDCCH triggered CFRA
Proposal 5: RAN2 is kindly asked to discuss and decide how to use one reserved bit in RAR to indicate TAG information:
- Using one bit to indicate the value of CORESETPoolIndex
- Using one bit t indicate the TAG information (e.g. value 0 represents the TAG indicated by tag-Id, value 1 represents the TAG indicated by tag-Id2)
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