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1. 

Discussion
	RAN2 has discussed the 2TA aspects including per TRP UE initiated RACH procedure (CBRA), configuring more than one TAG per serving cell based on RAN1 input and RAN2 contributions. 
As for whether CBRA is to be supported for Initial TA acquisition per TAG/TRP (when UE is configured with 2TA operation), RAN2 agreed the following:
From RAN2 perspective, per TRP UE-initiated RACH procedure is not supported.
As for configuring more than one TAG per serving cell aspects related to grouping and related operation for 2TAs, RAN2 has some questions need to check with RAN1. 
There is general understanding in RAN2 that, in the functionality RAN1 is designing, two time-alignment timers are used for one serving cell. One timer is associated to UL towards one TRP and the other timer is associated to UL towards the other TRP. 
Question 1 on TAG grouping
RAN2 discussed how the cells/TRPs configured for the UE, are to be grouped if UE is configured with two TA groups per serving cell. Currently, NR does not impose any requirements in configuring the association of serving cells and TAGs. 
Q1a: For the 2TA operation, are there any restrictions on the association of serving cells and/or TRPs to the TAGs?  
Q1b: NR currently supports up to 4 TAGs per cell group. Are the 4 TAGs enough or does RAN1 see a need to increase the number of TAGs per cell group?
Question 2 on operation
Q2: When the time-alignment timer associated with one of the TRPs of a serving cell expires, are certain UL or DL operation only impacted towards that TRP while they are not impacted towards the another TRP? If so, which UL or DL operation?


In the last meeting, one LS [1] was sent from RAN2 to RAN1 for clarification of three questions. In this paper, we provide our views on these questions.
For Q1a：
For the association between cells/TRPs and TAGs, one basic restriction is that TRPs and TAGs should be one-to-one associated. Each TAG is used for TA maintenance of one TRP. Following this basic restriction, we can derive the following more specific restrictions:
· Restriction 1: The serving cell corresponding to the same TRP(s) should be configured with the same TAG(s) and the serving cell corresponding to different TRPs should be configured with different TAGs;
· Restriction 2: In a serving cell configured with two TAGs, TCI states corresponding to the same TRP should be associated with the same TAG, and TCI states corresponding to different TRPs should be associated with different TAGs.
· Note: RAN1 has agreed that each TCI state is associated with a TAG.
For Restriction 1, as the TRP(s) corresponding to a cell is transparent in the spec, the restriction is left to gNB implementation. So, there will be no such restriction in the spec.
For Restriction 2, similarly, since TRP is transparent in the spec, the restriction will not be directly applied in the spec. Instead, it will be applied in other forms. One variant of restriction 2 is:
· Restriction 2a: The TCI states corresponding to the same CORESETPoolIndex is associated with the same TAG.
Restriction 2a is already agreed in RAN1. However, there is also a working assumption that the TCI states corresponding to the same CORESETPoolIndex can be associated with different TAGs with UE capability. For UE not supporting such association, Restriction 2a is applied. While, for UE supporting such association, no restriction is applied.
On another hand, since the working assumption is not confirmed yet, whether/how to apply the restriction 2 in the spec cannot be determined. So, we suggest revisit this question after reaching a consensus on whether or not to confirm the working assumption.
Observation 1: For the restriction on TAG association, it is impacted by the working assumptions on the association between TCI states corresponding to the same CORESETPoolIndex and different TAGs.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _GoBack]Proposal 1: RAN1 can revisit Q1a after reaching a consensus on whether or not to confirm the working assumption.
Proposal 2: If the working assumption is reverted, the following restriction should be applied:
· The TCI states corresponding to the same CORESETPoolIndex is associated with the same TAG.
While, if the working assumption is confirmed,
· for UE not supporting the association between TCI state corresponding to the same CORESETPoolIndex and different TAGs, the restriction above (first bullet) is applied;
· for UE supporting the association between TCI state corresponding to the same CORESETPoolIndex and different TAGs, no restriction is applied for TAG association;

For Q1b：
The number of TAGs needed is actually dependent on the number of TRPs corresponding to the cells in a cell group. Introducing two TAs for a cell will not cause increasing of TAGs for a cell group. So, there is no need to increase the number of TAGs per cell group. Take an example with 4 TRPs as shown in Figure 1. If a cell group contains cells deployed on these four TRPs, four TAGs need to be configured for the cell group, with each TAG used to maintain the TA of one TRP. Comparing Figure 1(a) and 1(b), we can see that although the number of TAGs for each cell increases to two, the number of TAGs for the cell group does not need to be increased, as the cells sharing the same TRP can share the same TAG, e.g., Cell 1 and Cell 2 share TAG2 as they share the same TRP.
Proposal 3: There is no need to increase the number of TAGs per cell group.
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Figure 1. Example of TAG allocation in a cell group
For Q2:
The two TA feature is applied for mDCI based mTRP case. In such case, the UL/DL transmission of two TRPs are independent. For UL transmission (e.g., PUSCH, PUCCH, SRS), when time-alignment timer of one TRPs expires, only the UL transmission of that TRP is impacted. 
For DL transmission, there are different cases. For PDCCH transmission, when time-alignment timer of one TRPs expires, only PDCCH transmission of that TRP is impacted. For PDSCH transmission, if separate HARQ-ACK codebook is adopted, only the PDSCH of that TRP is impacted.
Proposal 4: When the time-alignment timer associated with one of the TRPs of a serving cell expires, there are some UL or DL operations only impacted towards that TRP. The DL or UL operations at least include:
· UL transmission (PUSCH/PUCCH/SRS) in mDCI based mTRP mode;
· PDCCH transmission in mDCI based mTRP mode;
· PDSCH transmission in mDCI based mTRP mode where separate HARQ-ACK codebook is configured.
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