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1 Introduction
· [AT109e][121][EMIMO] DL MAC CE design (Oppo)

Scope: Continue the discussion on DL MAC CE design aspects which are still open after the discussion on R2-2000660 as well as those listed in R2-2001551

Intended outcome: 

· Set of proposals with full consensus (aim to agree to those over email) to be reflected in the updated MAC CR

· Set of proposals with almost full consensus and easy to agree 

· Set of open issues and proposals to postpone to next meeting  

Final deadline (for companies' feedback):  Friday 2020-02-28 12:00 CET

Final deadline (for rapporteur's summary):  Monday 2020-03-02 12:00 CET 

2 Discussion  
2.1 MAC CEs regarding to multiple CCs/BWPs

2.1.1 Issue#1: how to differentiate the granularity of received MAC CE

We have agreed to use option 2 (RRC configuration only approach) for designing the MAC CEs regarding multiple CCs/BWPs. And the legacy Rel-15 MAC CE format will be reused to update the configuration of all the CCs in the same CC list. The CC lists are configured by RRC as agreed in RAN1 and up to 2 CC lists will be configured.
During the email discussion[108#68] [4], companies share different views on whether R16 UE should support MAC CE with granularity of both per CC-list and per CC. And we have the following proposal for further discussion.
Proposal 12 If RRC configuration only approach is agreed, RAN 2 discuss whether R16 UE should support MAC CE with granularity of both per CC-list and per CC.

Q1: If CC list is configured by RRC, do you agree that UE should also support MAC CE with granularity per CC?

	Company
	Answer
(Y/N)
	Comments

	CATT
	See comments
	We think it is not adequate to say a granularity of per CC or per CC list is not supported by any of the options below. They are supported. It is just how it is done. 

	Samsung
	No
	From our understanding, if we go to RRC only mechanism, the legacy MAC CE (per serving cell/BWP) can be reused, it means there are no need to say a granularity of per CC or per CC list. It just follow the RRC configuration and we think the main use case is per CC list.

	
	
	

	
	
	

	
	
	

	
	
	


Q2: If answer to Q1 is yes, do you agree we should use new LCID(s) to differentiate the granularity of the received MAC CE, i.e. either per CC-list or per CC?
	Company
	Answer
(Y/N)
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Q3: If answer to Q1 is no, do you agree the legacy MAC CE is understood as per CC-list MAC CE only if CC list is configured by RRC, i.e. if the CC indicated in the MAC CE belongs to a configured CC-list, this MAC CE is assumed as CC-list level MAC CE?
	Company
	Answer
(Y/N)
	Comments

	CATT
	Yes
	As clearly pointed out by RAN1 agreement, UE expect no overlapped CC in multiple RRC-configured lists of CCs. Since a given CC will not be in different CC-list there is no need to indicate CC list in the MAC CE. Also, RAN1 agreement explicitly says the applied list is determined by the indicated CC in the MAC CE.

Furthermore, it is RAN1’s agreement that the TCI-states for PDSCH/PDCCH, or the Spatial Relation Info is applied for all the BWPs in the indicated CCs. If a CC is not configured as part of a CC-list, the MAC CE applies to this single CC, while if it is configured as part of a CC-list, the MAC CE simply applies to that CC-list. 
With these, we say Yes to Q3. 
 

	Samsung
	Yes but we want to revert the decision (go to RRC+MAC CE. 
	As we explained above Q1, the legacy MAC CE can activate/deactivate the TCI states per CC list-level which is configured by RRC.
In this case, we cannot support the individual CC-level control for TCI-state, see the below example:

· CC list #1: CC1, CC2, CC3, CC4
· CC list #2: CC5, CC6, CC7, CC8

· Not included in CC list: CC9, CC10
If UE receives the legacy MAC CE which have serving cell ID and BWP ID, UE applies the activation/deactivation TCI state for all CCs within the same configured CC list e.g. UE receives TCI state activation for CC1, then apply same TCI state activation for CC2, CC3, CC4.
However, if NW want to deactivate TCI state only for CC3, there are no ways to deactivate the individual CC because all CC1, CC2, CC3, CC4 can be configured as group. If NW want to deactivate TCI state only for CC3, then RRC reconfiguration is needed i.e. CC3 should be removed from CC list #1, but it is not the efficient way.
So, we think this RRC based solution is not support all functions.

If we go to RRC+MAC CE solution, we introduce the new MAC CE only for the group-based (i.e. CC list) activation/deactivation, and the legacy MAC CE can be used for TCI state activation/deactivation for the individual CC control.

	
	
	

	
	
	

	
	
	

	
	
	


2.1.2 Issue#2: whether to consider multiple TRP case for MAC CEs regarding multiple CCs/BWPs

Current RAN 1 agreements for TCI States MAC CEs for multiple CCs/BWPs are applied for single TRP case, and based on the email discussion [108#68], majority companies think there is no need to consider multiple TRP case for MAC CEs for multiple CCs/BWPs since there is no RAN1 agreement on this.
Q4: Do you agree with the following proposal?

Proposal 14
 Multiple TRP case is not considered for MAC CEs regarding multiple CCs/BWPs.

	Company
	Answer
(Y/N)
	Comments

	CATT
	Yes
	

	Samsung
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	


2.1.3 Issue#3: SRS activation/deactivation MAC CE for multiple CCs/BWPs

RAN1 have reach the following agreement for designing the SRS activation/deactivation MAC CE for CC list:

Agreement

The following working assumption is confirmed with revision in red
(Working assumption #1 @RAN1#98bis) When a Spatial Relation Info is activated for a SP/AP SRS resource by a MAC CE for a set of CCs/BWPs at least for the same band, where the applicable list of CCs is indicated by RRC signalling, the Spatial Relation Info is applied for the SP/AP SRS resource(s) with the same SRS resource ID for all the BWPs in the indicated CCs.

Note: This at least applies to single TRP case.

Based on RAN1 agreements, it is not clear that whether the SRS activation/deactivation MAC CE for multiple CCs/BWPs is used to activate the spatial relation info for a SRS resource [3][12] or a SRS resource set [2]. We have the following questions to collect companies’ understanding.
Q5: Based on RAN1 agreements, do you think that the SRS activation/deactivation MAC CE for multiple CCs/BWPs activate the spatial relation info for single SRS resource (option1) or SRS resource set (option2)?
	Company
	Preference

(option 1/option 2)
	Comments

	CATT
	Option 2
	

	Samsung
	Option 1
	It seems already clear from RAN1 agreements that SRS resource ID is used to activate/deactivate for all BWPs in the configured CC.

	
	
	

	
	
	

	
	
	

	
	
	


If the answer to Q5 is option 1, we understand a new MAC CE is required, currently the submitted contributions gives the two MAC CE format design for the SRS activation/deactivation for multiple CCs/BWPs:

· Solution 1: the example format is given below[12]
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· Solution 2: the example format is given below[3]
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Q6: Which solution do you prefer to design the new MAC CE for SRS activation/deactivation MAC CE for multiple CCs/BWPs?
	Company
	Preference

(solution1/ 2)
	Comments

	Samsung
	Eighter way is fine
	We think there are no difference but we want to design MAC CEs with same ways with other MAC CEs. 
It means we can apply the same design rule for TCI state activation/deactivation MAC CE if RRC+MAC CE mechanism is accepted.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Q7: If the answer to Q5 is option 2, do you agree to reuse R15 SP SRS Activation/Deactivation MAC CE to active the spatial relation of SP/AP SRS for multiple CCs/BWPs?
	Company
	Answer
(Y/N)
	Comments

	CATT
	Y
	We prefer to make use of legacy design. This seems to be majority’s view in the email discussion #68.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


2.2 MAC CEs regarding to mPDCCH mTRP 
2.2.1 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 and no further updates are required for this MAC CE format. 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]. 
Q8. Do you agree the existing “TCI State Indication for UE-specific PDCCH MAC CE” can be used for multi PDCCH-based TRP transmission?
	Company
	Answer
(Y/N)
	Comments

	CATT
	maybe
	This is technically possible. Let’s simply follow the majority here. 

	Samsung
	No
	If we reuse the legacy MAC CE, there are no ways for UE distinguish TCI states from TRPs.
UE need to store the TCI states for each TRP and apply the TCI state for that TRP.

	
	
	

	
	
	

	
	
	

	
	
	


2.2.2 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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Q9: Which MAC CE format do you prefer to use as a baseline for TCI state activation/deactivation for UE-specific PDSCH MAC CE for mPDCCH case.
· Option 1:The legacy format (R-15), i.e. solution1 & soulution2
· Option 2: The enhanced format (R-16), i.e. solution3 & soulution4
	Company
	Preference

(option 1/option 2)
	Comments

	CATT
	Option 1
	

	Samsung
	Option 1
	It is easy to design and can be differentiated with Rel-16 MAC CE for single PDCCH-based TCI state activation/deactivation.

	
	
	

	
	
	

	
	
	

	
	
	


Q10: If the legacy (R-15) MAC CE format is preferred for the multiple PDCCH case (option 1 for Q9), which option do you prefer to map the received TCI state activation/deactivation MAC CE to TRP?

· Option 1: Introduce a new LCID for TRP2 transmission(solution 1)
· Option 2: Use the R bit in legacy MAC CE for identifying which TRP it is related to(solution2)

	Company
	Preference

(option 1/option 2)
	Comments

	CATT
	Option 1
	

	Samsung
	Option 1 or Option 2
	Have no strong view on this, seems no functional differences between both options.

	
	
	

	
	
	

	
	
	

	
	
	


Q11: If the enhanced MAC CE (R16) format is preferred for the multiple PDCCH case (option2 for Q9), which option do you prefer to map the received TCI state activation/deactivation MAC CE to TRP?
· Option 1: Use TCI state field directly to indicate the activation of TCI state for TRP1 and TRP2 transmission correspondingly(solution 3)
· Option 2: Use the R bit in the enhanced MAC CE(R16) to map the MAC CE to TRP transmission(solution 4)
	Company
	Preference

(option 1/option 2)
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3 Conclusion
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