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Discussion & Decision 
1. Introduction
RAN2 sent LS [1] including questions which are related to the multi PDCCH-based and single PDCCH-based multi-TRP operation, and RAN1 replied by LS [2] including the answers, and RAN2 made following working assumption in Reno [3].

Working assumptions (unless different information is received from RAN1):

1. Network can send the TCI states activation MAC CE from any TRP and the UE does not need to know from which TRP this comes from

According to RAN1’s response in LS [2], RAN2 can make detail solution to support mPDCCH-based TRP transmission, especially for MAC CE design.

In this contribution, we handle some remaining issues for supporting mPDCCH-based TRP transmission.
2. Discussion

RAN2 LS in [1], there are questions are composed of two categories: one is for multi PDCCH-based TRP operation and the other is related to the single PDCCH-based TRP operation. According to the response of RAN1 [2], the question for the single PDCCH-based TRP operation, actually it is the RAN2 understanding, is approved by correct understanding by RAN1.

Therefore, we only need to consider the issues for multi PDCCH-based TRP operation. See the question and response below in [2]:
	Total number of CORESETs per serving cell

The LS in [2] indicates that the number of CORESETs is increased per PDCCH-config from 3 to 5:

Question 1. Does the total number of CORESETs per cell need to be increased from current 12 corresponding to 3 CORESETs per BWP?

Answer 1:  The maximum total number of configured CORESETs per cell (across BWPs) is 16
PDSCH TCI state options reflected in DCI per TRP

Currently there is one MAC CE activating 8 TCI states for PDSCH reception. Without any change for mPDCCH mTRP transmission, a PDCCH transmission [for one TRP] will point to one of these 8 TCI states, thus the TRPs are sharing the 8 activated TCI states.

Question 2. Does RAN1 think the current operation is sufficient for mPDCCH mTRP operation? 

Answer 2:  RAN1 would like to support 8 activated TCI states per TRP, i.e. per CORESETPoolIndex. The total number of activated TCI states that a UE supports is subject to UE capability. Further detailed design is up to RAN2.  


2.1
Maximum total number of configured CORESETs
Initially we have concerned on the number of CORESETs supported in Rel-16 because the maximum number per PDCCH-config would be increased from 3 to 5 and it may cause the total number of CORESETs per cell. However, RAN1 clearlly said that the maximum total number of configured CORESETs per cell (across BWPs) is 16. It means that the network properly configures the increased numbers of CORESETs for certain BWPs i.e. not for all BWPs in a cell.
The current MAC CE format for TCI State Indication for UE-specific PDCCH includes the field for CORESET ID with 4 bits, see the below format:
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Figure 6.1.3.15-1: TCI State Indication for UE-specific PDCCH MAC CE
Then, no further updates are required for this MAC CE format, i.e. we can re-use the existing MAC CE format for multi PDCCH-based TRP operation because the network can send the TCI states activation MAC CE from any TRP and the UE does not need to know from which TRP this comes from. 
Proposal 1: Existing “TCI State Indication for UE-specific PDCCH MAC CE” can be used for multi PDCCH-based TRP transmission.
2.2
PDSCH TCI state operation for multi TRP transmission
According to the response from RAN1 i.e. Answer 2 above, it seems that the separate TCI state activation/deactivation for UE specific PDSCH MAC CE is used for the multi PDCCH-based multi TRP case. In Rel-15, we cannot differenciate which TRP transmitted the PDSCH TCI state activation MAC CE if there are no indication in the MAC CE. Below is the MAC CE format for TCI States Activation/Deactivation for UE-specific PDSCH.
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Figure 6.1.3.14-1: TCI States Activation/Deactivation for UE-specific PDSCH MAC CE
UE need to handle each MAC CE from TRPs separately because TCI states of each TRP should be independently indicated by RAN1 request. We think the straight forward way is to enhance the current MAC CE format of TCI States Activation/Deactivation for UE-specific PDSCH.
· Option 1: Extend the current MAC CE for TCI-state for PDSCH (in this case, current R field can be changed to E field which is used to indicate whether it is for TRP2 (by CORESETPoolIndex) or not.
· Option 2: Introduce the new MAC CE (new LCID) of mPDCCH-based MAC CE for TRP2 and uses same format of the exsiting MAC CE of TCI States Activation/Deactivation for UE-specific PDSCH.
We think there are no big difference between option 1 and option 2 but it would be better to use different LCID to distinguish the legacy operation and new operation. From our understanding, RAN2 is now allowed to use many spare LCIDs because other WI is now introducing a lot of LCIDs. 
Proposal 2: Introduce the new MAC CE (new LCID) of mPDCCH-based MAC CE for TRP2 and uses same format of the exsiting MAC CE of TCI States Activation/Deactivation for UE-specific PDSCH.
3. Conclusion
In this contribution, we propose below proposals:
Proposal 1: Existing “TCI State Indication for UE-specific PDCCH MAC CE” can be used for multi PDCCH-based TRP transmission.
Proposal 2: Introduce the new MAC CE (new LCID) of mPDCCH-based MAC CE for TRP2 and uses same format of the exsiting MAC CE of TCI States Activation/Deactivation for UE-specific PDSCH.
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