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1. Introduction
MIMO evolution has been discussed several meetings and many agreements were made on 2TA for mTRP. The rapporteur provided a list on open issues which recommended for next meeting to solve as below:
	Two TAs for multi-DCI

[Functional issue]
· TA modelling: whether to confirm assumption on 2-PTAG model
· Behaviors when one PTAG for SpCell expires
· Behaviors when one TAG for SCell expires
· Indication of TAG IDs in RACH procedure (if additional RAN1 agreement has RAN2 impact)

[MAC spec issue]
· Indication of TAG IDs in Absolute TAC MAC CE

[RRC spec issue]
· Whether and how the original definition of tag-Id is affected by introduction of second TAG ID
· Details on additionalCFRA-ToAddModList-r18 (i.e., additional PRACH configuration used for CFRA in inter-cell case) which RAN1 left up to RAN2


In this contribution, we further discuss the above open issues taking into account RAN1/2 agreements.
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2.1 MAC aspect
2.1.1 TA modelling
At RAN2#123 meeting, RAN2 discussed the TAG model for PCell MTRP, i.e. 2-PTAG vs 1-PTAG for mTRP and RAN2 had the following working assumption as below:
	Working assumption:
We will use the 2-PTAG model, i.e., both TAGs of SpCell are PTAGs; 



The benefits on performance improvement are well-justified as mentioned in the previous email discussion [1] and the specification impact is manageable. Hence it is suggested that RAN2 turns the above working assumption into official agreement.
Confirm the working assumption of 2-PTAG model.
2.1.2 Behaviours when TAT expire
At RAN2#123, the UE behaviours upon expiry of one or of both TATs of a serving cell was discussed and the following agreement were made, with FFS points whether 2-6 are applied when one TAT for a serving cell.
	List the actions to be applied at TAT expiry as follows. 
1.	not perform any uplink transmission except the Random Access Preamble and MSGA transmission;
2.	flush all HARQ buffers;
3.	notify RRC to release PUCCH, if configured;
4.	notify RRC to release SRS, if configured;
5.	clear any configured downlink assignments and configured uplink grants;
6.	clear any PUSCH resource for semi-persistent CSI reporting;
7.	maintain NTA (defined in TS 38.211 [8]) of this TAG;
8.	consider all running timeAlignmentTimers as expired.

At least when both TATs for a SpCell are expired, 1-8 are applied to all TRPs of all serving cells.
At least when both TATs for a SCell are expired (assuming PTAG(s) of the cell group still running), 1-7 are applied to all TRPs associated to the TAG with the expired TAT (including both TRPs of the concerned SCell).
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.


When a TAT expires, if the UE considers HARQ transmission as failed and flushes the corresponding HARQ buffer, RLC UM data may be lost. Hence it would be preferable to allow HARQ retransmission via the other TRP for which the TAT is still running.
The UE does not flush any HARQ buffer when one TAT of a serving cell is expired while the other TAT is still running.
The resource for SRS, CG, SPS and CSI over PUSCH can be configured per TRP. When there are 2 TAGs associated with the same serving cell, the UE shall release or clear the resources for the TAG with the TAT expired. This should not impact the operation with the resources of the other TAG if the associated TAT is still running.
When the TAT for a TAG is expired and the other TAT is running for the same serving cell, the UE releases or clears the resource associated with the TAG for which the TAT is expired.
2.1.3 Indication of TAG IDs in the RACH procedure
For intra-cell and inter cell multi-DCI based Multi-TRP operation, RAN2 discussed how to inform UE the TA in RAR is associated with. Two options are raised in the previous email discussion. 
· Option 1: include TAG ID in RAR.
· Option 2: separate RACH configuration for which it is assumed that parallel RACH is not supported. UE can know the TAG information based on the RACH configuration the UE used.
For intra-cell multi-DCI based Multi-TRP operation RAN1 has the following agreement on indication of TAG IDs in RACH procedure, e.g. option 1 is used since there is only one RACH configuration.
	Agreement
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. 
Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, support enhancements related to indicating TAG ID via absolute TA command:
· FFS: whether the indication is implicit or explicit
· Detailed indication schemes are FFS
· This does not preclude indication of two TAG IDs (if supported)
· Note: This applies at least to MSGB in case of C-RNTI


For inter cell MTRP case, RAN1 agreed that separate RACH configurations are introduced, hence option 2 would be simple and sufficient and also there is almost no MAC impact. Company may argue for a single common solution for inter-cell and intra-cell and however if we really need a common solution, the RAN1 agreement on separate RACH configurations should be changed.
For inter-cell multi-DCI based multi-TRP operation, TAG ID is not included in the RAR and absolute TA command MAC CE, i.e. the UE can know the TAG information based on the RACH configuration which the UE has used.
2.2 RRC aspect
2.2.1 Definition of tag-Id 
Currently, the TAG ID is defined in speciation as below:
	TS 38.331
TAG-Config ::=                      SEQUENCE {
    tag-ToReleaseList                   SEQUENCE (SIZE (1..maxNrofTAGs)) OF TAG-Id                          OPTIONAL,   -- Need N
    tag-ToAddModList                    SEQUENCE (SIZE (1..maxNrofTAGs)) OF TAG                             OPTIONAL    -- Need N
}

TAG ::=                             SEQUENCE {
    tag-Id                              TAG-Id,
    timeAlignmentTimer                  TimeAlignmentTimer,
    ...
}
tag-Id
Indicates the TAG of the SpCell or an SCell, see TS 38.321 [3]. Uniquely identifies the TAG within the scope of a Cell Group (i.e. MCG or SCG).
TS 38.300
In RRC_CONNECTED, the gNB is responsible for maintaining the timing advance to keep the L1 synchronised. Serving cells having UL to which the same timing advance applies and using the same timing reference cell are grouped in a TAG. Each TAG contains at least one serving cell with configured uplink, and the mapping of each serving cell to a TAG is configured by RRC.
TS 38.321
Timing Advance Group: A group of Serving Cells that is configured by RRC and that, for the cells with a UL configured, using the same timing reference cell and the same Timing Advance value. A Timing Advance Group containing the SpCell of a MAC entity is referred to as Primary Timing Advance Group (PTAG), whereas the term Secondary Timing Advance Group (STAG) refers to other TAGs.


If 2-PTAG model is introduced, it seems the above definition may needs some change to cover the mTRP for which they are associated with the same serving cell, like “A Timing Advance Group containing the TRP associated with SpCell of a MAC entity is referred to as Primary Timing Advance Group (PTAG) , whereas the term Secondary Timing Advance Group (STAG) refers to other TAGs”.
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[bookmark: OLE_LINK7]Based on the discussion in this contribution, we have the following proposals:
1. Confirm the working assumption of 2-PTAG model.
The UE does not flush any HARQ buffer when one TAT of a serving cell is expired while the other TAT is still running.
[bookmark: _GoBack]When the TAT for a TAG is expired and the other TAT is running for the same serving cell, the UE releases or clears the resource associated with the TAG for which the TAT is expired.
For inter-cell multi-DCI based multi-TRP operation, TAG ID is not included in the RAR and absolute TA command MAC CE, i.e. the UE can know the TAG information based on the RACH configuration which the UE has used.
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