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Introduction

In  RAN 2#108 meeting, the enhanced TCI state activation/deactivation for UE specific PDSCH MAC CE have been already determined and this MAC CE is designed for single PDCCH mTRP transmission. However, for mPDCCH mTRP transmission, the TCI state activation/deactivation for UE specific PDSCH MAC CE is still not clear. Given the mPDCCH mTRP transmission have a different feature with the single PDCCH mTRP case, the enhanced MAC CE seems no longer adapt to the mPDCCH mTRP case. Thus the intention of this contribution is to share our views on the MAC CE design for mPDCCH mTRP case. 
Discussions
Whether to apply the enhanced MAC CE based on the single PDCCH case to multiple PDCCH case

In Ran2#108 meeting, the TCI state for PDSCH MAC CE for single PDCCH case is determined, the detail structure is shown as below:
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Fig.1 the structure of Enhanced TCI states A/D for UE- specific PDSCH MAC CE

Given the structure is including TCI state for both TPR transmission , one code point will be mapped to two TCI states for each TRP transmission, and UE will renew the active TCI states for both TRP transmission simultaneously from reception of this MAC CE.

In addition,  assuming the enhanced TCI state activation MAC CE is applicable to mPDCCH case as well, some unexpected confusion would be raised at UE side.  For example, for each DCI scheduled transmission, the TCI state code point in DCI for the first TRP transmission shall be aligned with the TCI state code point in DCI for the second TRP transmission, otherwise as shown in fig.2, UE will have no idea use which TCI state to decode the corresponding PDSCH transmission. Thus for keeping alignment between two different DCIs, the additional corporation between two nodes are needed. 
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Fig. 2 the illustration of the different code point carried in different DCI
In addition, a WA is achieved in RAN2#108 meeting as below:

 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

From which, it can be seen that TCI state activation/deactivation MAC CE can be sent to UE from any TRP, since the current enhanced MAC CE shall carry two TCI states simultaneously, it means the corporation between two nodes is needed when any one of them wants to update of active TCI states .

Observation 1: Assuming that the current enhanced MAC CE is reused for the mPDCCH case, no matter the DCI for scheduling DL transmission or update of new TCI state for any TRP, the additional corporation between two nodes are needed. 

Based on above observations, the activated TCI state for two TRPs shall be decoupled between each other. one direct way is to design a separate TCI state activation/deactivation MAC CE to activated TCI state for each TRP correspondingly  instead of using of one MAC CE to activate TCI states for both TRP transmission. Therefore, no matter which TRP schedule the DCI and update the active TCI states, it can be performed in a independent way without any impacts on the other TRP. In addition, since the current R-15 TCI state activate/deactivated MAC CE have already been used for single TRP transmission, it is much convenient for us to reuse it for mPDCCH mTRP transmission with a slight modification. Thus we propose that:

Proposal 1: In the case that mPDCCH mTRP transmission, the current R-15 TCI state activation/deactivation MAC CE can be reused for activating/deactivating TCI states for each TRP.

How to map the received TCI state activation/deactivation MAC CE to TRP
If proposal 1 is agreed, the key point is how to identify that the received TCI state MAC CE is for which TCI state

Since RAN 1 have agreed to introduce one high layer indication for allocating CORESETs into two groups, one is for TRP transmission#1 , the other one is for TRP transmission #2.  One explicit way is that the R bit in the current R-15 MAC CE can be utilized as an indication of CPRESET pool ID for mPDCCH mTRP case. Another implicit way is that the received TCI state MAC CE is only available for the TRP transmission that is scheduled by the same CORESETS pool. We compare these two methods in the following table.

Explicit way: Utilize the R bit in the existing MAC CE for indicating the  MAC CE is applied to which TRP transmission.

Implicit way: The received TCI state MAC CE is only mapping to the TRP transmission that is scheduled by the same CORESETS pool

Table 1

	Alternative
	PROs
	CONs

	Implicit way
	The R bit can be reserved for another possible function in the future.
	In our understanding, at lease for now, the CORESET is not visible for MAC entity based on the current MAC specification.

	Explicit way 
	MAC layer have a capability to identify the TCI state MAC CE is for which TRP transmission so that the correct information can be sent to PHY.
	Modification of the specification is needed  


In addition , since we already have above WA, there is no need for UE to know from which TRPs the MAC CE comes from, the using of the reserved ‘R’ bit to indicate that the received TCI state activation/deactivation MAC CE  is for which TRP seems more rational
Proposal 2: For the case of mPDCCH mTRP transmission, the reserved bit in R-15 TCI state activation/deactivation for UE specific PDSCH MAC CE shall be utilized to indicate the TRP transmission which shall apply this MAC CE.

For understanding easily, the TP is provided in Annex
Conclusion 

Based on above analysis,  we propose that:

Observation 1: Assuming that the current enhanced MAC CE is reused for the mPDCCH case, no matter the DCI for scheduling DL transmission or update of new TCI state for any TRP, the additional corporation between two nodes are needed.

Proposal 1: In the case that mPDCCH mTRP transmission, the current R-15 TCI state activation/deactivation MAC CE can be reused for activating/deactivating TCI states for each TRP.

Proposal 2: For the case the mPDCCH mTRP transmission, the reserved bit in R-15 TCI state activation/deactivation for UE specific PDSCH MAC CE shall be utilized to indicate the TRP transmission which shall apply this MAC CE.
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Annex 

6.1.3.14
TCI States Activation/Deactivation for UE-specific PDSCH MAC CE

The TCI States Activation/Deactivation for UE-specific PDSCH MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. It has a variable size consisting of following fields:

-
Serving Cell ID: This field indicates the identity of the Serving Cell for which the MAC CE applies. The length of the field is 5 bits;
-
BWP ID: This field indicates a DL BWP for which the MAC CE applies as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9]. The length of the BWP ID field is 2 bits;

-
Ti: If there is a TCI state with TCI-StateId i as specified in TS 38.331 [5], this field indicates the activation/deactivation status of the TCI state with TCI-StateId i, otherwise MAC entity shall ignore the Ti field. The Ti field is set to 1 to indicate that the TCI state with TCI-StateId i shall be activated and mapped to the codepoint of the DCI Transmission Configuration Indication field, as specified in TS 38.214 [7]. The Ti field is set to 0 to indicate that the TCI state with TCI-StateId i shall be deactivated and is not mapped to the codepoint of the DCI Transmission Configuration Indication field. The codepoint to which the TCI State is mapped is determined by its ordinal position among all the TCI States with Ti field set to 1, i.e. the first TCI State with Ti field set to 1 shall be mapped to the codepoint value 0, second TCI State with Ti field set to 1 shall be mapped to the codepoint value 1 and so on. The maximum number of activated TCI states is 8;

-
CORSET Pool ID: This filed indicates a TRP transmission for which this MAC CE is applied. This field is set to 1 indicates that this MAC CE shall be applied for the DL transmission scheduled by CORESET with the CORESET pool ID=1, otherwise, this MAC CE shall be applied for the DL transmission scheduled by CORESET with absence of the CORESET pool ID. 
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Figure 6.1.3.14-1: TCI States Activation/Deactivation for UE-specific PDSCH MAC CE
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