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At last RAN2#121bis-e meeting, after short discussion following working assumption is concluded for mDCI-mTRP operation based on LS [1] from RAN1:
Revise the legacy unified TCI state activation/deactivation MAC CE by adding a “CORESET Pool ID” field to support mDCI based mTRP operation.
This is partially because RAN2 is waiting for more progress in RAN1. 
At Last RAN1#112bis-e meeting more agreements are achieved, which is relevant to MAC CE design:
Agreement (#1)
If the UE is configured with SSB-MTC-AdditionalPCI and receives TCI state activation command (MAC-CE) that activates a set of joint/DL /UL TCI state(s) specific to each coresetPoolIndex value for M-DCI based MTRP in unified TCI framework extension, the activated joint/DL /UL TCI state(s) specific to one coresetPoolIndex value is associated with the serving cell PCI and the activated joint/DL /UL TCI state(s) specific to another coresetPoolIndex value can be associated with a PCI other than the serving cell PCI . 
· Note: How to implement above in specification is up to spec editor

Agreement(#2)
On unified TCI framework extension for S-DCI based MTRP operation, support the followings:
· For a serving cell configured with joint DL/UL TCI mode, a full-set or any sub-set of {first joint TCI state, second joint TCI state} can be mapped to a TCI codepoint of the existing TCI field in a DCI format 1_1/1_2 by TCI state activation command (MAC-CE)
· For a serving cell configured with separate DL/UL TCI mode, a full-set or any sub-set of {first DL TCI state, first UL TCI state, second DL TCI state, second UL TCI state} can be mapped to a TCI codepoint of the existing TCI field in a DCI format 1_1/1_2 by TCI state activation command (MAC-CE)
· TCI state activation command (MAC-CE) should indicate that each joint/DL/UL TCI state mapped to a TCI codepoint is the first or second joint/DL/UL TCI state (detail on how to indicate above is up to RAN2 design)
· The first/second indicated joint/DL/UL TCI state(s) is updated according to the corresponding first/second joint/DL/UL TCI state(s) mapped to the TCI codepoint received by the UE
· If the UE receives a TCI codepoint mapped with a sub-set of {first joint TCI state, second joint TCI state} or {first DL TCI state, first UL TCI state, second DL TCI state, second UL TCI state}, the UE shall update the first/second indicated joint/DL/UL TCI state(s) according to the first/second joint/DL/UL TCI state(s) in the subset and keep other indicated first/second joint/DL/UL TCI state(s) that is not updated by the received TCI codepoint

We believe RAN2 can make further progress on this issue based on latest RAN1 agreement.
Discussion
The agreement(#1) basically confirm RAN2’s working assumption listed above. Then it should be easy for RAN2 to take this working assumption as agreement:
Proposal 1: confirm following working assumption as agreement:
Revise the legacy unified TCI state activation/deactivation MAC CE by adding a “CORESET Pool ID” field to support mDCI based mTRP operation.

The agreement(#2) suggests RAN2 need design a MAC CE for sDCI-mTRP operation which can fulfil following requirements:
1, The MAC CE is used to activate unified TCI states (either Joint TCI state or DL/UL TCI state) for serving cell configured with more than one TRP i.e. configured with IE additionalPCI-ToAddModList-r17
2, For Joint TCI state case:
	2a, one code point can refer to full set i.e. both 1st and 2nd Joint TCI state or 
2b, subset i.e. either 1st or 2nd Joint TCI state
3, For UL/DL TCI state case:
	3a, one code point can refer to full set i.e. {1st DL TCI state, 1st UL TCI state,2nd DL TCI state, 2nd UL TCI state }. 
	3b, one code point can refer to any sub-set of  {1st DL TCI state, 1st UL TCI state,2nd DL TCI state, 2nd UL TCI state }.
Let’s focus on the UL/DL TCI state case first. For either 1st or 2nd set of TCI states, it can consist of following cases: {DL&UL TCI state, DL TCI state, UL TCI state, none}. If both requirement 3a and 3b need be met, the total combination between 1st and 2nd set of TCI states 4*4-1=15 i.e. 4bits are needed per code point and 32bits in total. Then it is obviously legacy MAC CE i.e. Unified TCI States Activation/Deactivation MAC CE in section 6.1.3.47 of MAC spec are not sufficient since there are only 7 bits are reserved. Therefore new MAC CE need be introduced.
Proposal 2: new MAC CE is introduced to activate TCI states for sDCI-mTRP operation.
Proposal 3: 4 bits per code points are introduced for UL/DL TCI state case.
If we start from legacy MAC CE format, the Pi bit can’t be reused because it applies to every single code point. For example Pi=1, then only possible combination is {1st DL&UL TCI state, 2nd DL&UL TCI state } and it is not possible to have {1st DL&UL TCI state , 2nd DL TCI state}. it is the same situation for Pi=0.
The D/U bit before every single TCI state can be either reused or reserved bit. If it is reused, for a code point refers to a full set, the order of DL and UL TCI state can be random. And technically the combination for same set of TCI state become {DL&UL TCI state, DL TCI state/UL TCI state, none} and the total number of combination become 3*3-1=8 i.e. 3 bits are sufficient. But one complicated mapping table need be created to reflect the 8 cases. If the bits for 1st and 2nd set of TCI states are separately designed, then the total bits per one code point is 2+2+1=5 since 2 bits are still needed for {DL&UL TCI state, DL TCI state/UL TCI state, none}. Such approach is clear but with one more bit overhead. If D/U bit become reserved, then for full set code point, some implicit order between UL and DL TCI states are needed. To support any combination between 1st and 2nd set of TCI state, we believe separate bits for 1st and 2nd TCI state is clearer. Then D/U bit can be either reused or reserved. On this we don’t strong opinion but slightly prefer to not to reuse it. It requires to fix the order between DL TCI state and UL TCI state when they are both signalled.
One example MAC CE format (D/U is not reused) could be:


Figure 1
The description of Fi and Si bit could be:
Fi: This field indicates 4 combination cases of 1st set of TCI state. For UL and DL TCI state case, 00 refers to none of DL TCI state or UL TCI state, 01 refers to DL TCI state only, 10 refers to UL TCI state only, 11 refers to both DL and UL TCI state where DL is always put ahead of UL TCI state. For Joint TCI state case, 00 refer to none of Joint TCI state, 01 refers to Joint TCI state, value 10 and 11 are reserved.
Si: This field indicates 4 combination cases of 2nd set of TCI state. For UL and DL TCI state case, 00 refers to none of DL TCI state or UL TCI state, 01 refers to DL TCI state only, 10 refers to UL TCI state only, 11 refers to both DL and UL TCI state where DL is always put ahead of UL TCI state. For Joint TCI state case, 00 refer to none of Joint TCI state, 01 refers to Joint TCI state, value 10 and 11 are reserved.
One example MAC CE format (D/U is reused) could be:


Figure 2
The description of Fi and Si bit could be:
Fi: This field indicates 4 combination cases of 1st set of TCI state. For UL and DL TCI state case, 00 refers to none of DL TCI state or UL TCI state, 01 refers to DL TCI state or UL TCI stateonly, 10 refers to UL TCI state only, 11 refers to both DL and UL TCI state and value 10 is reserved where DL is always put ahead of UL TCI state. For Joint TCI state case, 00 refer to none of Joint TCI state, 01 refers to Joint TCI state, value 10 and 11 are reserved.
Si: This field indicates 4 combination cases of 2nd set of TCI state. For UL and DL TCI state case, 00 refers to none of DL TCI state or UL TCI state, 01 refers to DL TCI state or UL TCI stateonly, 10 refers to UL TCI state only, 11 refers to both DL and UL TCI state and value 10 is reserved where DL is always put ahead of UL TCI state. For Joint TCI state case, 00 refer to none of Joint TCI state, 01 refers to Joint TCI state, value 10 and 11 are reserved.
Proposal 4: RAN2 is kindly asked to discuss which new MAC CE format listed above can be concluded
Another issue is about whether TAG ID is needed for absolute TA Command in section 6.1.3.4a. RAN1 has agreement as following:
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

As we proposed in our contribution [2], the TAG ID of secondary PTAG is 1. Since the TAG ID of PTAG is always 1, it means only one bit is sufficient.
Proposal 5: to use one of R bit in current absolute TA Command MAC CE to indicate TAG ID of either PTAG or secondary PTAG.
Conclusion
Proposal 1: confirm following working assumption as agreement:
Revise the legacy unified TCI state activation/deactivation MAC CE by adding a “CORESET Pool ID” field to support mDCI based mTRP operation.
Proposal 2: new MAC CE is introduced to activate TCI states for sDCI-mTRP operation.
Proposal 3: 4 bits per code points are introduced for UL/DL TCI state case.
Proposal 4: RAN2 is kindly asked to discuss which new MAC CE format listed above can be concluded
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