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1
Introduction
A list of MAC CEs required for NR MIMO was communicated by RAN1 in an LS in [1]. The descriptions of these MAC CEs are provided by RAN1 in [2]. Some additional clarifications were provided by RAN1 in [3]. The LS with a second set of quesitons from RAN2 in [4] is still pending a reply. The final MAC CE design will also depend on how ASN.1 structure for CSI measurement conifguration looks like. However some issue can already be discussed to progress the design.
2
Discussion
2.1
Size of SP CSI-RS / CSI-IM Resource Set Activation/Deactivation MAC CE
This MAC CE needs to indicate a 6-bit long TCI state ID per resource included in the activated CSI-RS Resource Set, which means that, in case each TCI State is indicated in a separate octet with two ‘R’ bits, the size of TCI State indication fields can reach 64 bytes (worst case scenario). Companies are invited to discuss whether this needs to be somehow optimized or not based on the below options (based on the proposals in contributions):
· Option 1: Indicate TCI states continuously with ‘wrap-around‘ without using ‘R’ bits to complement the octet (see e.g. R2-1802612 or R2-1802405)

· Option 2: RRC should configure the multiple lists of TCI_State_Ids, and MAC CE activates an SP CSI-RS resource set and indicates a list ID for the activated set. (see R2-1803118)

· Option 3: Do not optimize (i.e. indicate TCI State and two ‘R’ bits per octet)

Question 1: Which is your preferred option to capture SP CSI-RS / CSI-IM Resource Set Activation/Deactivation MAC CE.

	Company
	Preferred option
	Comments

	Samsung
	Option 1
	Even though it requires many bits for the worst case (e.g, one CSI-RS resource set includes 64 CSI-RS resource IDs), the overhead problem is not very critical because this MAC CE is transferred by downlink. 
It may be possible to reduce the MAC CE size with optimization but it requires many RRC changes and mapping rules between CSI-RS resource and TCI-state, so it is better to use the format which RAN1 requested.

	Huawei
	Option 3
	Our preference is to follow RAN1’s instruction in their LS, thus keeping those TCI state IDs just in the MAC CE. We think the reason why RAN1 made the decision to include TCI states IDs in the MAC CE is to guarantee the timeliness for the (re)activation/deactivation, but RRC seems to be a bit slow (especially when reconfiguration is performed). Note that RAN2 design should at least guarantee all the functions asked by RAN1 (including timeliness) to be met, no matter what signalling optimization RAN2 decides to make.

Also, adding R bits are for the byte alignment, which may have a neater structure and may facilitate UE processing. 

	Mediatek
	Option 1
	We can just follow RAN1’s instruction to keep TCI state IDs in the MAC CE. Since the size of MAC CE is variable and UE need to parse each field, UE processing is almost the same no matter whether R bits are added or not for byte alignment. 

	vivo
	Option 2 
	We prefer to optimize the TCI size.

	Qualcomm
	Option 2
	Each activated SP CSI-RS resource set has up to 64 CSI-RS resources, and each resource need a TCI_State_Id to indicate the QCL relationship. If one TCI_State_Id uses 6 to 8 bits, the total TCI_State_Id field may take up to 48 to 64 bytes. This is a large overhead for the MAC CE packet. Even the number of CSI-RS resources can be configured by network, the list of TCI_State_Ids still causes excessive overhead in the MAC CE, and the worst case should be considered.

One alternative solution is that RRC provides several configured lists of TCI_State_Ids which could map to the CSI-RS resources of different CSI-RS resource sets. It is noted that, the RRC configuration should cover all the possible QCL mapping relationships to the CSI-RS resource, and MAC CE could indicate one list ID from the configuration for the activated resource set. It is flexible for MAC CE to indicate the list ID of TCI_State_Id and no need for the RRC reconfiguration.

This alternative solution can satisfy the requirement from RAN1 on the list of TCI_State_Ids indications for the activated CSI-RS resource set, and has least overhead impact to MAC CE design.

	Ericsson
	Option 3
	Want to keep 2 R bits to facilitate processing based on byte alignment. It is a rare case to configure 64 resources.

	Nokia
	Option 1 or 3
	We think 64 resources in a resource set is the worst case scenario and even then it should be possible to deliver 64 octets long MAC CE in most cases. We slightly prefer option 1 to optimize as it allows less octets, but if there is strong concern on UE processing we can accept option 3.


Summary:

Option 1: 2 + 1

Option 2: 2
Option 3: 2 + 1

Each option received around the same number of votes, but considering that option 1 and 3, but at least this seems preferable that no optimization via additional RRC configuration options is supported.

Proposal 1a: Do not optimize size of SP CSI-RS / CSI-IM Resource Set Activation/Deactivation MAC CE by defining new RRC parameters.

Proposal 1b: Discuss whether to apply option 1 or option 3 for SP CSI-RS / CSI-IM Resource Set Activation/Deactivation MAC CE.
2.2
Spatial relation indication for SP SRS Activation/Deactivation MAC CE
Three kinds of resources can be configured for spatial relation indication for SRS resource: SRS resource, CSI-RS resource or SSB index. How to indicate, which one is contained in the MAC CE?
· Option 1: Have a 2-bit field (e.g. ‘V’ field) indicating the resource type (see e.g. R2-1801949 or R2-1802612)
· Option 2: Have a 1-bit field (e.g. ‘F’ field) indicating whether the ID contains 7-bit CSI-RS resource ID or 6-bit SRS resource ID or SSB index. If ‘F’ field is set to 0, then first bit of 7-bit long ID field indicates whether the remaining 6 bits indicate SRS resource ID or SSB index (see R2-1803206)
· Option 3: No type field. 7-bit long ID field is used for all cases.
Question 2: Which is you preferred option for indicating resource type used for spatial relation indication in SP SRS Activation/Deactivation MAC CE.

	Company
	Preferred option
	Comments

	Samsung
	Option 3
	From section 6.2.1 of TS 38.214, the procedure of SRS resource configuration is described as below:
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter SRS-ResourceConfigType is set to 'semi-persistent':
-
when a UE receives an activation command [10, TS 38.321] for SRS resourceset in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions on SRS transmission corresponding to the configured SRS resource set shall be applied no later than the minimum requirement defined in [11, TS 38.133]. 

-
when a UE receives a deactivation command [MAC spec citation, 38.321] for activated SRS resourceset in slot n, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of SRS transmission corresponding to the deactivated SRS resource set shall apply no later than the minimum requirement defined in [11, TS 38.133]. 

-
if the UE is configured with the higher layer parameter SRS-SpatialRelationInfo set to 'SSB/PBCH', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the SSB/PBCH, if the higher layer parameter SRS-SpatialRelationInfo is set to 'CSI-RS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the periodic CSI-RS or of the semi-persistent CSI-RS, if the higher layer parameter SRS-SpatialRelationInfo is set to 'SRS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the transmission of the periodic SRS or of the semi-persistent SRS.

From our understanding, RRC configures the types of the SRS resource set explicitly, so SSB ID/SRS resource ID/CSI-RS resource ID is determined what the RRC parameter SRS-SpatialRelationInfo is set to, so the type indication in this MAC CE is not needed i.e. RRC configured setting for SSB/SRS/CSI-RS is used for Semi-persistent SRS Activation/Deactivation MAC CE. Moreover, it is natural to use 7 bits for QCL relationship in order to cover all 3 resource IDs i.e., SSB/SRS/CSI-RS ID since the longest ID for SSB/SRS/CSI-RS is CSI-RS resource ID (7 bits).

	Huawei
	Maybe Option 3
	As pointed out by Samsung above, the type of the spatial relation of each SRS resource (i.e. SSB/CSI-RS/SRS) may already been included in the RRC configuration of the corresponding resource. If this can be confirmed, it seems to be no need to have "V"/"F" field anymore. 

	Mediatek
	Option 2

	Since MAC layer need to parse the content of each field, the main purpose of the “V”/”F” field is to make MAC layer know how many bits are used for each resource ID considering different types of RS have different ID length. Together with “V”/”F” field, MAC layer indicates the RS type and corresponding ID directly to PHY. Form the aspect of signaling overhead on MAC CE, option 2 and option 3 are the same.  

	vivo
	Option 2 
	It is a quite good method for the byte alignment.

	Qualcomm
	Option 3
	Share the same view with Huawei. If the usage of SRS-SpatialRelationInfo can be confirmed, there is no need to use other bit to indicate the type of RS for the spatial relationship.

	Ericsson
	Option 2
	We think it is not possible to derive the type from the RRC signalling.

-- Configuration of the spatial relation between a 
-- reference RS and the target SRS. Reference RS can
-- be SSB/CSI-RS/SRS
-- Corresponds to L1 parameter 'SRS-SpatialRelationInfo'
-- (see 38.214, section 6.2.1)

    spatialRelationInfo                   CHOICE {

       ssb-Index                            SSB-Index,

       csi-RS-Index                         NZP-CSI-RS-ResourceId,

       srs                                  SRS-ResourceId

                }               OPTIONAL,

With this structure the network configures either SSB index, NZP index or SRS index that is only used for spatial relation of periodic SRS resource. For semi-persistant SRS, spatial relation indication is given by the MAC CE message and spatialRelationInfo IE in RRC. Hence a type field in MAC CE is required.

	Nokia
	Option 2
	We prefer option 2. We are not sure whether option 2 is correct. In fact RRC contains the following field for SRS resource configuration:

spatialRelationInfo





CHOICE {



ssb-Index







SSB-Index,



csi-RS-Index








NZP-CSI-RS-ResourceId,



srs









SRS-ResourceId

}



But it is used to indicate a particular resource, not a type of resource. So, in our understanding MAC CE is used in case those are not configured or to override configuration in RRC. Otherwise, we do not see the reason to have spatial relation indication in MAC CE at all.


Summary:

Option 1: 0

Option 2: 4

Option 3: 2.5 (one company said maybe)
As explained by Ericsson in the table above the configuration mentioned by Samsung is not applicable to Semi-Persistent SRS resources. It seems then necessary to indicate resource type within MAC CE. Most companies (4) preferred to apply option 2 for that.

Proposal 2: Design Spatial relation indication for SP SRS Activation/Deactivation MAC CE according to option 2 above.
2.3
SUL/UL indication for PUCCH spatial relation Activation/Deactivation MAC CE
RAN1 indicated that activation/deactivation of Semi-persistent SRS MAC CE should indicate whether it applies to SUL or non-SUL. Since PUCCH is also configured per BWP, which is configured per uplink configuration (SUL or non-SUL), the question is whether SUL/non-SUL should also be indicated for this MAC CE.
Question 3: Should PUCCH spatial relation Activation/Deactivation MAC CE contain SUL/non-SUL indication?

	Company
	Yes/No
	Comments

	Samsung
	Not sure
	We understood the intention but it is better to ask it to RAN1.

	Huawei
	No
	If a serving cell supports both SUL and normal UL, the PUCCH resources can only be configured on one of the SUL and  UL, but cannot be configured on both  (as shown in 38.331 below):


-- PUCCH configuration for one BWP of the regular UL or SUL of a serving cell. If the UE is configured with SUL, the network 


-- configures PUCCH only on one of the uplinks (UL or SUL).

In this case, for this MAC CE of PUCCH Spatial Relationship activation/deactivation, there is no need to include the SUL/UL indication as the SP SRS activation/deactivation MAC CE.

	Mediatek
	NO
	Same understanding as Huawei. 

	vivo
	No 
	agree with Huawei

	Qualcomm
	No
	

	Ericsson
	No
	The PUCCH ID can be used to determine if it is for UL or SUL.

	Nokia
	No
	After checking, we agree with Huawei and others that this is not needed.


Summamry: 

6 companies indicated PUCCH spatial relation Activation/Deactivation MAC CE should not contain SUL/non-SUL indication. One company was not sure.
Proposal 3: PUCCH spatial relation Activation/Deactivation MAC CE should not contain SUL/non-SUL indication field.
2.4
SP ZP CSI-RS Resource Set Activation/Deactivation MAC CE
The description of this MAC CE as provided by RAN1 is not entirely clear:
	Specification number
	Section
	MAC CE Message
	Description
	Value range

	TS 38.214
	5.1.4.2
	Semi-persistent ZP CSI-RS
	Activates/deactivates a SP ZP CSI-RS resource set
	ZP CSI-RS set ID selected from up to 2^ZP1 SP ZP CSI-RS sets (the size of ID <=[ZP1=4]bits)

Each activated resource set can have up to 2^[ZP2=6] ZP CSI-RS resources  

The total number of ZP CSI-RS resources in all sets cannot be more than 2^[ZP3=6]


It mentions activation/deactivation of the SP ZP resource set, but for value range also resources are mentioned. However, in the update of TS 38.14 (R1-1801294), in section 5.1.4.2 it is said that:

	For a UE configured with the higher-layer parameter ZP-CSI-RS-ResourceType set to ‘semi-persistent’

-
when a UE receives an activation command [10, TS 38.321] for ZP CSI-RS resource(s) in slot n, the corresponding action in [10, TS 38.321] and the UE assumption on the PDSCH RE mapping corresponding to the activated ZP CSI-RS resource(s) shall be applied no later than the minimum requirement defined in [11, TS 38.133].

-
when a UE receives an deactivation command [10, TS 38.321] for activated ZP CSI-RS resource(s) in slot n, the corresponding action in [10, TS 38.321] and the UE assumption on cessation of the PDSCH RE mapping corresponding to the de-activated ZP CSI-RS resource(s) shall be applied no later than the minimum requirement defined in [11, TS 38.133].


It seems that it should be possible to indicate activation/deactivation per resource and not only per resource set ID. Companies are invited to answer the following question:
Question 4: Should SP ZP CSI-RS Resource Set Activation/Deactivation MAC CE allow for activation/deactivation of particular resources within the indicated set?

	Company
	Yes/No
	Comments

	Samsung
	No
	From our understanding for the TS 38.214, ZP CSI-RS resource(s) in the ZP CSI-RS Resource Set will be activated/deactivated together.
So, we think this MAC CE should indicate only the ZP CSI-RS Resource Set to be activated or deactivated.

	Huawei
	No
	Considering that the SP CSI-RS/CSI-IM resource activation/deactivation is per resource set, it is not clear why for the SP ZP CSI-RS resource activation/activation should alternatively be per resource. It is of course better for RAN1 to provide clarification in their reply LS to be sent to us (as we may not be able to send the 3rd LS, it may be better for companies to contact their RAN1 delegates to trigger this discussion in RAN1 directly before they send the LS).

	Mediatek
	No
	Our understanding is that SP ZP CSI-RS resource activation/activation is per resource set, but not per resource. 

	vivo
	No
	Should be per resource set.

	Qualcomm
	No
	The activation/deactivation should be per SP ZP CSI-RS resource set.

	Ericsson
	No
	We understand the activation/deactivation is for the whole set.

	Nokia
	
	We are not sure whether this is correct, but if other companies are convinced this is what we could assume, but it would be good to clarify with RAN1.


Summary:

6 companies think SP ZP CSI-RS Resource Set Activation/Deactivation MAC CE should not allow for activation/deactivation of particular resources within the indicated set. One company was unsure.

Proposal: SP ZP CSI-RS Resource Set Activation/Deactivation MAC CE should only indicate the resource set to be (de)activated. There is no need to indicate particular resources within the set.
2.5
Indication of CORESET for TCI State Indication for UE-specific PDCCH MAC CE
There are multiple options to indicate CORESET ID to which this MAC CE refers:

Option 1: BWP ID (2 bit) + CORESET ID within BWP configuration (2bits) or 

Option 2: Global CORESET ID (4bits)

Question 5: What is your preferred option for indicating CORESET ID in TCI State Indication for UE-specific PDCCH MAC CE?
	Company
	Preferred option
	Comments

	Samsung
	Option 2
	It seems the CORESET ID is necessary to distinguish which CORESET is indicated by this signaling since this TCI state is configured per CORESET.
Moreover, the maximum number of CORESET ID is 12 (from 0 to 11) based on the current ASN.1 in 38.331, so at least 4 bits are needed to signal CORESET ID.

The reason for this signaling is that CORESETs can be configured at most 3 per BWP, and there are at most 4 BWPs in a serving cell. 
Overall, this MAC CE is not really related to the BWP ID but only can be distinguished by CORESET ID, so if the current ASN.1 is used it is natural to use global CORESET ID for this MAC CE.

	Huawei
	Option 1
	There was a RAN1 agreement made in the last RAN1 Ad- Hoc meeting, saying that "The maximum number of CORESETs per BWP per cell is 3". So our understanding is that 2 bits CORESET ID, along with BWP ID, are enough.

	Mediatek
	Option 2
	The CORESET configuration is per cell, but not per BWP. According to RAN1 agreement, the maximum number of CORESETs per BWP per cell is 3 and each CORESET of a cell is identified by an ID, the value range of which is 0~11. A global CORESET ID should be used. 

	vivo
	Option 2
	

	Qualcomm
	Option 2
	The requirement of this MAC CE is indication of TCI state per CORESET. A global CORESET ID is better.

	Ericsson
	Option 1
	We may also need a serving cell index to really be "global".

	Nokia
	Option 2
	We need 4 bits in both cases, but option 2 may allow for a little bit more “future-proofness”.


Summary:

Option 1: 2

Option 2: 5

Majority of companies prefer to use global CORESET ID.
Proposal 5: Global CORESET ID (one out of twelve) is used within CORESET for TCI State Indication for UE-specific PDCCH MAC CE. There is no need to have BWP ID within this MAC CE.
2.6

Serving Cell ID indication
Some companies (e.g. R2-1803206, R2-1801932, R2-1801948) indicated that it is necessary to include Serving Cell ID in the MAC CEs to indicate to which of the UE’s serving cells the command relates. The alternative would be to assume that UE applies the command to the cell where the MAC CE is received. Companies are invited to express their view on one of the options.

Option 1: Indicate Serving Cell in MAC CEs.

Option 2: UE applies MAC CE to the cell where the MAC CE is received.

Question 6: Which is your preferred option for indicating the cell which NR MIMO MAC CEs refer to?
	Company
	Preferred option
	Comments

	Samsung
	Option 2
	First, we don’t think the cross carrier activation/deactivation of MAC CE is needed, and RAN1 didn’t request this feature to be included.
Moreover, same issue was discussed during the Rel-14 eFD-MIMO session to design the CSI-RS activation/deactivation MAC CE and concluded that the MAC CE only applicable to the cell where the MAC CE is received.
In that sense, the same mechanism can be applied for NR MIMO design.

	Huawei
	Option 1
	We think the serving cell ID is needed for all these MAC CEs. But we are fine to await RAN1’s LS for the final decision on this issue.

	Mediatek 
	Option 2
	We also don’t think the flexibility allowing cross-carrier activation/deactivation of certain functions is really needed. The benefit of the flexibility should be justified first. 

	vivo
	Option 2
	Keep it same as LTE.

	Qualcomm
	Option 2
	The activation/deactivation of MAC CE should be only applied for current cell where the MAC CE is received.

	Ericsson
	Option 1
	Adding the serving cell ID is better as more MAC CEs can be multiplexed in the same MAC PDU and more flexibility is provided to the scheduler.

	Nokia
	Option 1
	This option would provide network with more flexibility and the associated overhead is not big considering the sizes, which are reached by some of these MAC CEs. Unfortunately this is not something that we asked RAN1.


Summary:
Option 1: 3
Option 2: 4

There is no clear majority for this issue.

Proposal 6: Discuss further whether Serving Cell ID should be contained in MAC CEs for NR MIMO.
2.7
BWP ID indication
Some companies assumed that BWP ID needs to be indicated for each MAC CE while other companies did not consider this in their MAC CEs design. Companies are invited to indicate their view on that aspect (although the final decision may need to wait for RAN1 feedback and final CSI measurement configuration structure in ASN.1).
Question 7: Are there any MAC CEs, which do not have to indicate BWP ID of the bandwidth part they refer to? If you think yes, please indicate which ones.

	Company
	Yes/No
	Comments

	Samsung
	No
	No need BWP for any MAC CEs.
From our understanding, all MAC CEs would be applicable to the activated BWP which the MAC CEs received.
Some companies concerns for the latency issue when the active BWP changes immediately, but we don’t think this  case have problem.
For instance using MAC CE for CSI-RS activation/deactivation for PDCCH, TCI-state per CORESET is immediately applied for the switched BWP when the DCI indicate the BWP changes, and RAN1 also provided the solution to care the latency issue.

	Huawei
	No
	We think BWP ID is needed for all these MAC CEs. But we are fine to await RAN1’s LS for the final decision on this issue.

	Mediatek
	No
	Same view as Samsung. We also think the MAC CE should be applied to the active BWP. 

	vivo
	/
	Can wait and decide it after joint RAN1 and RAN2 CSI-RS discussion.

	Qualcomm
	No
	No need BWP ID in MAC CE

	Ericsson
	
	We think providing BWP ID for all the MAC CEs should be the baseline. In case it is not required, it can be removed.

What happens at BWP switch? Does the UE store the configuration per BWP?

	Nokia
	No
	We think BWP ID should be indicated for all MAC CEs, but RAN1 should confirm.


Summary:

The question was interpreted differently by the companies, but this seems to be proper summary:

Indicate BWP ID for all BWPs – 3
Do not indicate BWP ID for any MAC CE – 3 

One company would like to wait for RAN1 input.

Proposal 7: Wait for RAN1 input on whether BWP ID should be indicated for MAC CEs for NR MIMO.
2.8
MAC CE application time
RAN1 requested RAN2 view latency of MAC CE application by the UE:
	RAN1 discussed about specification support of application timing of MAC- CE. To avoid ambiguity during the transition, RAN1 kindly asks RAN2’s opinion about following candidates of latency values of MAC- CE indication. These are candidate values that RAN1 is considering:

· Downlink-related:

· Time between the ACK transmission for the PDSCH carrying the MAC-CE message and the time that the UE applies the MAC-CE message. Note some of the MAC CE messages may carry QCL information. Following is based on assumption of 120 kHz SCS for slot duration. RAN1 will down select a single value per SCS among the following candidate values, which may be based on UE capability.

· For PDSCH

· Candidate values (slots): 8, 10, 20, 40, 80 (considering the minimum 10 ms periodicity for TRS in case of 80 slots) 

· For PDCCH:

· Candidate values (slots): 8, 10, 20, 40, 80 

· For SP-CSI-RS:

· Candidate values (slots): 8, 10, 20, 40, 80

· For aperiodic CSI trigger state subselection:
· Candidate values (slots): 8, 10, 20, 40, 80

· Uplink-related:

· Time between the ACK transmission for the PDSCH carrying the MAC-CE activation message and the time that the UE applies the MAC-CE message. Following is based on assumption of 120 kHz SCS for slot duration. RAN1 will down select a single value per SCS among the following candidate values, which may be based on UE capability.

· For semi-persistent SRS:
· Candidate values (slots): 8, 10, 20, 40, 80

· For semi-persistent CSI reporting (on PUCCH):

· Candidate values (slots): 8, 10, 20, 40, 80

· For PUCCH-SpatialRelationInfo:

Candidate values (slots): 8, 10, 20, 40, 80


It seems that this is rather purely RAN1 issue, but companies are invited to express their views, so that reply to RAN1 can be provided.
Question 8: From RAN2 point of view, is there any latency applicable to the time when UE applies the ACK-ed MAC CE? If you think yes, please explain the reasons and indicate the value.

	Company
	Yes/No
	Comments

	Samsung
	No
	

	Huawei
	/
	We think RAN2 can only decide the time gap between the ACK transmission and when the MAC CE is proceeded in the MAC layer. We think this time gap can be negligible and won't lead to extra latency. 

But for the total latency for the UE to actually apply the information of the MAC CE to the specific resources/physical channels in the PHY, it should be up to RAN1/RAN4 (just like the application latency for the SCell activation/deactivation MAC CE in LTE). So for the candidate values asked by RAN1, RAN2 may be able to down-select.

	Mediatek
	No
	It should be decided by RAN1. 

	vivo
	/
	Can decide it next meeting.

	Qualcomm
	/
	It is RAN1 issue, and should let RAN1 to decide.

	Erisson
	
	This should not be explicitly defined in MAC spec. This is not specific for MAC CEs for MIMO. RAN2 cannot make decision on this, instead RAN1/RAN4 should study the problem. Several factors like different UE categories, numerologies and RRC configurations may need to be considered.

	Nokia
	No
	We think that from RAN2 perspective there is no additional delay and this is purely RAN1 issue. 


Summary:

It seems most companies believe this is not RAN2 issue and should be discussed by RAN1 and/or RAN4.
Proposal 8: Reply to RAN1 that from RAN2 perspective there is no additional introduced and that this should be decided by RAN1 and/or RAN4.
2.9
Future-proofness of MAC CEs

In many MAC CEs it is impossible to avoid having ‘R’ bits, so these could be used for some future extensions. Should RAN2 account for some additional future-proofness when agreeing MAC CEs structure? 

Question 9: Should RAN2 account for future-proofness when designing MAC CEs for NR MIMO beyond some inevitable ‘R’ bits?

	Company
	Yes/No
	Comments

	Samsung
	Ask RAN1
	It is easy to design the all MAC CEs with requested sizes by RAN1, but for some special fields, it is difficult to re-design the MAC CE if the length of fields is changed.
We think the length of BWP and CORESET would be the example for future enhancement, so it is better to check to RAN1 whether we need loose margin for these fields.

	Huawei
	No
	We are not quite clear whether/what future extension are needed for the time being. Also, we assume that the sizes given by RAN1 should have embodied the potential future extensions RAN1 already considered (if any).
So at present, we prefer to stick to RAN1' instruction on each MAC CE's size.

	Mediatek
	No
	Since future-proofness is not required by RAN1, we can design the MAC CE based on RAN1 LS. I also don’t think RAN1 can provide exact answer on whether futurerture-proofness is needed and the required number of R bits. 

	vivo
	No 
	We still have remaining LCIDs for future.

	Qualcomm
	No
	No need for such feature extensions to leave ‘R’ bits, the design for MAC CE format should follow current RAN1 requirement.

	Ericsson
	No
	We should match the RAN1 LS. However, we need to be aware that 7-8 additional MAC CEs for MIMO per release is not feasible.

	Nokia
	No
	We think we should not try predict the future and focus on what is required now (which already assumes some future-proofness).


Summary:
6 companies believe we do not have to account for additional future-proofness. One company would like to ask RAN1. There is no proposal for this issue then.
2.10
MAC CE without QCL/TCI field
In deactivation case, should the MAC CE without QCL/TCI field also be introduced for CSI-Semi-persistent CSI-RS/CSI-IM (just CSI-RS set ID and CSI-IM set ID fields and R, A/D fields ) and Semi-persistent SRS activation (just SP SRS Resource Set Id and R, A/D fields) MAC CE, i.e. QCL/TCI relationship is not needed to be provided with deactivation MAC CE. (See R2-1801994)
	Company
	Yes/No
	Comments

	vivo
	Yes 
	QCL/TCI relationship is not needed to be provided with deactivation MAC CE. 

And if no optimization for QCI/TCI size, lots of no useful bits are sent.

	Qualcomm
	Yes/No
	QCL relationship indication is not needed when MAC CE deactivates the source set. But one unified MAC CE format is also preferred.


	Ericsson
	Yes
	It should be possible to leave out unnecessary fields. We do not prefer to add new MAC CEs with new LCIDs for deactivation.

	Nokia
	No
	Same view as Qualcomm – this is valid, but we do not need to separate MAC CEs to achieve that. It is enough to have variable size MAC CE with proper field descriptions.


Summary:
Although different answers were provided it seems that most companies agree that no additional MAC CE is required for deactivation.

Proposal 10: A single MAC CE is used for activation and deactivation in case of CSI-Semi-persistent CSI-RS/CSI-IM and Semi-persistent SRS activation resource set activation/deactivation MAC CEs, i.e. there is no separate MAC CE for deactivation.
2.11
Bitmap or SP ZP CSI-RS Resource Set Id
Should the bitmap or SP ZP CSI-RS Resource Set Id be used in Semi-persistent ZP CSI-RS MAC CE because only one SP ZP CSI-RS Resource Set is activated in one MAC CE once? (See R2-1801994)
	Company
	Bitmap or SP ZP CSI-RS Resource Set Id
	Comments

	vivo
	SP ZP CSI-RS Resource Set Id
	Only one SP ZP CSI-RS Resource Set is activated in one MAC CE once.

	Qualcomm
	SP ZP CSI-RS Resource Id
	Indicate CSI-RS Resource Set ID is enough. No need on bitmap.

	Ericsson
	Bitmap
	We prefer a bitmap, as explained in R2-1803206.

	Nokia
	SP ZP CSI-RS Resource Id
	RAN1 asked for a set ID, so we do not need bitmap.


Summary:

3 companies think single resource set should be indicated. One company indicated bitmap of resource sets to be activated/deactivated should be used.

Proposal 11: Semi-persistent ZP CSI-RS resource set activation/deactivation MAC CE should indicate only a single resource set ID.
2.12
Other issues

If you think some additional issues need to be resolved for NR MIMO MAC CEs by RAN2 (which are within RAN2 expertise), please indicate them here.
	Company
	Comments
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