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1 Introduction
In this contribution, we summarize the open issues regarding to DL MAC CE design for agenda 6.16.3.

2 Discussion  

2.1 TCI states activation MAC CE for multi-PDCCH mTRP operation
2.1.1 TCI State Indication for UE-specific PDCCH MAC CE

In RAN1 LS reply [1], RAN 1 has confirmed that the maximum total number of configured CORESETs per cell (across BWPs) is 16. The current MAC CE format for TCI State Indication for UE-specific PDCCH includes the field for CORESET ID with 4 bits. One company proposes to reuse 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 [5].
Proposal 1: Existing “TCI State Indication for UE-specific PDCCH MAC CE” can be used for multi PDCCH-based TRP transmission.
2.1.2 TCI States Activation/Deactivation for UE-specific PDSCH
For TCI States Activation/Deactivation for UE-specific PDSCH MAC CE, the main concern from companies is that how to differentiate which TRP the PDSCH TCI state activation MAC CE applies to in case the network configure the TCI states for the PDSCH from another TRP. And the proposed solutions are listed below:

· Solution 1: Introduce the new MAC CE (new LCID) of mPDCCH-based MAC CE for TRP2 and use same format of the existing MAC CE (R15) of TCI States Activation/Deactivation for UE-specific PDSCH.[5]
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· Solution 2: Enhance the Rel-15 TCI States Activation/Deactivation for UE-specific PDSCH MAC CE with reinterpretation of R field for Rel-16 TCI States Activation/Deactivation for UE-specific PDSCH MAC CE for multi-PDCCH multi-TRP. [7][11]
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· Solution 3: The Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE for single-PDCCH case can be applied for multi-PDCCH case. These two cases can be distinguished according to the configuration of CORESETPoolIndex. For example, if two values of CORESETPoolIndex are contained in the configured PDCCH-Config, it is the multi-PDCCH case. And TCI-state IDi,j denotes the TCI-state corresponding to TCI codepoint i for PDCCH associated with CORESETPoolIndex j-1; Otherwise, it is the single-PDCCH case, TCI-state IDi,j denotes the jth TCI-state corresponding to TCI codepoint i.[10]
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· Solution 4: extend the Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE for single-PDCCH case with CORESET pool indexes. If the E field is set to 0, the activated TCI states apply to a DCI which is sent via CORESET pool with CORESETPoolIndex 0. If the E field is set to 1, the activated TCI states apply to a DCI which is sent via CORESET pool with CORESETPoolIndex 1.[8]
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Proposal 2: Discuss which format can be used for TCI state activation/deactivation for mPDCCH case

· The legacy format (R-15)

· The enhanced format (R-16)
Proposal 2a: if the legacy (r-15) MAC CE format is reused for the multiple PDCCH case, discuss how to map the received TCI state activation/deactivation MAC CE to TRP, for example:
· Introduce a new LCID for TRP2 transmission
· Use the R bit in legacy MAC CE for identifying which TRP it is related to
Proposal 2b: if the enhanced MAC CE (R16) format is reused for the multiple PDCCH case, discuss how to map the received TCI state activation/deactivation MAC CE to TRP, for example:

· Use TCI state field directly to indicate the activation of TCI state for TRP1 and TRP2 transmission correspondingly

· Use the R bit in the enhanced MAC CE(R16) to map the MAC CE to TRP transmission

2.2 MAC CE for PUCCH spatial relation Activation/Deactivation
To reflect RAN1’s agreement, some of the companies think that separate MAC CEs should be designed for PUCCH spatial relation Activation/Deactivation, i.e. per PUCCH resource and per PUCCH group. While other companies think single MAC CE can better reflect RAN1’s agreement and save LCID [6][7]. This issue has been discussed during email discussion [108#68] and the proposal is given as:
Proposal 1 RAN2 to discuss whether to design single MAC CE or separate MAC CEs for PUCCH resource-based and PUCCH resource group-based spatial relation activation/deactivation”.

( This issue is already captured in the email discussion report, and we can discuss it based on the email discussion report.
And if single MAC CE solution is approved, one more issue is that whether the additional bit is required to differentiate PUCCH resource or PUCCH resource group that the MAC CE applies to. One company think there is no use case where PUCCH resources within a group have different spatial filters, therefore the additional indication bit is not needed [6]. While in [7], they think the indication bit is required, since it can allow network to update the spatial relation per PUCCH resource even the PUCCH resource group identifier is already configured by RRC.
Proposal 3 RAN2 discuss whether the additional bit is required to differentiate PUCCH resource or PUCCH resource group that the MAC CE applies to.

For the single MAC CE format design, one company proposed a MAC CE format that enables setting up spatial resource for one or more PUCCH resource set, or for one or more PUCCH resource [9]. And this format has also been discussed in the email discussion [4] as a candidate solution. While there is no support for this MAC CE format during email discussion, and we have the following proposal based on the companies’ input:
Proposal 2
In case the single PUCCH spatial relation MAC CE design is agreed, the new MAC CE can be designed to indicate a single spatial relation among up to 64 spatial relations per PUCCH resource, and an additional bit is used to differentiate that whether the MAC CE is PUCCH resource-based or PUCCH resource group-based. 

( We keep the proposal as in the email discussion report to follow the majority view.
2.3  MAC CE regarding to Pathloss reference RS update for PUSCH/SRS 

During email discussion[4], it has been discussed whether the pathloss reference RS for PUSCH update MAC CE should update single or multiple mapping between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id, and similar question also exists for the pathloss reference RS for SRS update MAC CE to update single or multiple mapping between pathlossReferenceRS and SRS resource set.

In [7], they think the multiple mappings should be supported for these two MAC CEs. The benefit is that network can have much more flexibility to update one or more mappings between pathloss reference RS and SRS resource set or sri-PUSCH-PowerControlId. While majority companies prefer to design those two MAC CEs with single mapping in the email discussion, and we can discuss this issue based on the proposal in the email discussion report:
Proposal 7
For SRS Pathloss Reference RS Activation/Deactivation MAC CE, pathloss reference RS update for single SRS resource set is supported.

Proposal 8
PUSCH pathloss reference RS update MAC CE with single mapping between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id is supported.

( We keep the proposal as in the email discussion report since single mapping is the majority view.
2.4 MAC CEs regarding to multiple CCs/BWPs 

Based on email discussion [4], the design approach for the MAC CEs regarding to multiple CCs/BWPs has not reached consensus during email discussion. The main divergence is that whether to design the MAC CEs with MAC CE+ RRC configuration approach (i.e. introduce a new MAC CE with CC list ID, and UE apply the MAC CE for all the CCs in the list) [7] or RRC configuration only approach (i.e. reuse legacy Rel-15 MAC CE format to update the configuration of all the CCs in the same CC list) [2] [6] [10]. And similar proposal has been raised in the email discussion of [108#68]:

Proposal 11
RAN2 choose the unified approach for designing the MAC CEs regarding multiple CCs/BWPs between option 1 (MAC CE+RRC configuration approach) and option 2 (RRC configuration only approach).
( RAN2 discuss the unified approach for MAC CEs regarding to multiple CCs/BWPs based on the proposal in the email discussion report.
2.4.1 SRS Activation/Deactivation

Another open issue raised in [3] is that whether the legacy SP SRS Activation/Deactivation MAC CE can be reused for CC-list based SRS Activation/Deactivation MAC CE. 

Proposal 4 RAN2 discuss whether to introduce a new MAC CE for CC-list based SRS Activation/Deactivation if RRC only approach is agreed.
3 Conclusion

Based on the summary in section 2, we propose:
Proposal 1
Existing “TCI State Indication for UE-specific PDCCH MAC CE” can be used for multi PDCCH-based TRP transmission.
Proposal 2: Discuss which format can be used for TCI state activation/deactivation for mPDCCH case

· The legacy format (R-15)

· The enhanced format (R-16)
Proposal 2a: if the legacy (r-15) MAC CE format is reused for the multiple PDCCH case, discuss how to map the received TCI state activation/deactivation MAC CE to TRP, for example:
· Introduce a new LCID for TRP2 transmission
· Use the R bit in legacy MAC CE for identifying which TRP it is related to
Proposal 2b: if the enhanced MAC CE (R16) format is reused for the multiple PDCCH case, discuss how to map the received TCI state activation/deactivation MAC CE to TRP, for example:

· Use TCI state field directly to indicate the activation of TCI state for TRP1 and TRP2 transmission correspondingly

· Use the R bit in the enhanced MAC CE(R16) to map the MAC CE to TRP transmission

Proposal 3 RAN2 discuss whether the additional bit is required to differentiate PUCCH resource or PUCCH resource group that the MAC CE applies to.

Proposal 4 RAN2 discuss whether to introduce a new MAC CE for CC-list based SRS Activation/Deactivation if RRC only approach is agreed.
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