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[bookmark: _Ref488331639]Introduction 
In this contribution, we would like to further discuss the issues on supporting MIMO 2TA for LTM candidate.
[bookmark: _Ref178064866]Discussion
[bookmark: _Toc156750843][bookmark: _Toc156750877][bookmark: _Toc156750949][bookmark: _Toc156751123][bookmark: _Toc156760624][bookmark: _Toc156750847][bookmark: _Toc156750881][bookmark: _Toc156750953][bookmark: _Toc156751127][bookmark: _Toc156760628][bookmark: _Toc149917905][bookmark: _Toc149917915][bookmark: _Toc149917948][bookmark: _Toc156750848][bookmark: _Toc156750882][bookmark: _Toc156750954][bookmark: _Toc156751128][bookmark: _Toc156760629]In previous discussion, RAN2 has agreed to support the coexistence between RACH-less LTM and MIMO 2TA, i.e. UE may perform early synchronization procedure to a LTM candidate cell that support MIMO 2TA feature. In response, the LTM cell switch MAC CE implicitly indicate the corresponding TAG info to UE
· Aim to Support the co-existence between RACH-less LTM with network provided TA and R18 MIMO two TA. Determine the impact offline. 
[bookmark: _Hlk165292158]There are still open issues on supporting the coexistence, for example:
1. Whether UE based TA is also considered?
2. [bookmark: _Hlk165300174]Whether inter-cell mTRP is supported for MIMO 2TA?
3. Whether UE can acquire TA for additionalPCI of the LTM candidate cell?
In the remaining part of this contribution, we will provide our understanding on the questions listed above.
Coexistence of UE based TA and MIMO 2TA
For RACH-less LTM, the timing advance can be acquired by early sync procedure or UE based TA measurement. For UE based TA, we have not discussed whether and how the coexistence with MIMO 2TA feature is supported. As captured in latest RAN1 spec, how UE estimate the TA is up to UE implementation, which means if UE select a TAG by implementation as well, NW may not be able to align with UE on TAT timer maintenance since NW does not  know which TAG associated TAT should be started. 
21 	L1/L2-triggered mobility procedures
If ltm-UE-MeasuredTA-ID of a candidate cell and ltm-UE-MeasuredTA-ID ltm-ServingCellUE-MeasuredTA-ID of the serving cell are provided to a UE and have same value, the UE estimates based on the UE implementation a timing advance to apply from a first transmission on the candidate cell that is after the reception of a cell switch command for the candidate cell when the condition defined in clause 5.18.35 of [11, TS 38.321] is satisfied.
Thus, to align the TAT maintenance in both UE and NW side, we think R18 mobility should not support coexistence of UE based TA and MIMO 2TA for a LTM candidate.
[bookmark: _Toc166243710]R18 mobility does not support coexistence of UE based TA and MIMO 2TA for a LTM candidate.

Inter-cell mTRP 
R18 MIMO support 2TA mechanism for both intra-cell mTRP and inter-cell mTRP cases. In RAN2 agreements, there is no clarification on which scenarios are supported for the LTM candidate cell supporting MIMO 2TA. 
From RAN2 perspective, we see no need to restrict the scenarios to be supported as we already support the 2TA mechanism. 
[bookmark: _Toc166243711]For LTM candidate cell with 2TAs, both intra-cell mTRP and inter-cell mTRP can be supported.
According to the latest CR implementation, it seems only intra-cell mTRP 2TA is supported since only cell indicator is checked upon reception of PDCCH order for LTM candidate cell early sync procedure. And only one set of early sync resource are provided to UE as captured in RRC spec.
[image: ]
While RAN1 MIMO session has made an agreement on restricting the field of PDCCH order, that is, when UE is configured with two TA operation and R18-LTM, the UE does not expect the cell indicator and PRACH association  indicator field to be non-zero simultaneously.
[image: D:\Users\Documents\TeamTalk2.0\All Users\caches\image\c0f935649c3c945da669ff619fe1cc03.jpg]
With respecting to RAN1 agreement and supporting both intra-cell mTRP and inter-cell mTRP scenario for LTM candidate cell TA acquisition, one compromised way is that the PDCCH order for early sync to a LTM candidate cell can only indicate the PRACH resource to serving/candidate cell, i.e. if the cell indicator is set to non-zero value, the PRACH association indicator can only set to “0”.
[bookmark: _Toc166243712]PDCCH order for early sync to a LTM candidate cell can only indicate the PRACH resource not associated to additionalPCI and RACH resource associated to additionalPCI will not be provided for early sync.
Conclusion
Based on the discussion in section 2 we have following observations:
Proposal 1	R18 mobility does not support coexistence of UE based TA and MIMO 2TA for a LTM candidate.
Proposal 2	For LTM candidate cell with 2TAs, both intra-cell mTRP and inter-cell mTRP can be supported.
Proposal 3	PDCCH order for early sync to a LTM candidate cell can only indicate the PRACH resource not associated to additionalPCI and RACH resource associated to additionalPCI will not be provided for early sync.

[bookmark: _In-sequence_SDU_delivery]
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2>   if  the Random Access procedure is initiated by PDCCH order with DCI  PRACH  association indicator   field  set to 1 and  SSB - MTC - Add i tionalPCI  is configured by upper layers , as specified in clause 7.3.1.2.1 of TS  38.212 [9]:   3>   select the set of Random Access resources corresponding to the active  additionalPCI .   2>   else if  the Random  Access procedure is initiated by PDCCH order for an LTM candidate cell:   3>   select the set of Random Access resources corresponding to  the  field  Cell indicator  in PDCCH order .  


image2.png
Conclusion
‘When a UE is configured with both the inter-cell multi-DCI based Multi-TRP operation with two TAs and Rel-18 LTM
features, the UE does not expect the cell indicator field and PCI indicator field to be non-zero simultaneously.
- FFS: cell indicator field and PCI indicator field are not non-zero simultaneously
- Including potential specification impact




