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1	Introduction
[bookmark: _Ref178064866]In RAN2#110e, RAN2 sent LS to RAN1 about final MAC CE aspects for Rel-16 MIMO operation[1]. The LS has two parts concerning restrictions for DCI 1_2 and the SRS serving cell set based MAC CE. The first part assumes and asks RAN1 to specify related aspects and that RAN2 would not need to make further changes. The second part concerns the “Serving Cell Set based SRS Spatial Relation Indication MAC CE” specified in 6.1.3.29 in TS 38.321 which in its current form is not fully functional.
This paper, we discuss the “Serving Cell Set based SRS Spatial Relation Indication MAC CE” including aspects related to options for the LS response as well as some other potential clarifications.

2 Discussion
The LS on Detail MIMO MAC CE operations [1] includes the following questions to RAN1:
2) Issue 2: Functionality of Serving cell set based SRS spatial relation indication MAC CE
According to RAN1 LS (R2-2004251_R1-2002798), RAN1 provided the answers for the RAN2’s questions regarding the functionality of Serving cell set based SRS spatial relation indication MAC CE as below.
	Question 4. RAN2 would like to ask RAN1 whether the intention is to activate per SRS resource set or per SRS resource. Further, if per SRS resource, whether RAN1 sees any issues in indicating spatial relation, potentially different, for more than one resource in one MAC CE in order to save overhead.
Answer 4. RAN1 understands that the intention of the agreement is to support activating the independent spatial relations for SRS resource(s) in an SRS resource set.  Furthermore, RAN1 see no issue in using one MAC CE (to save overhead) to activate/deactivate spatial relations for >1 SRS resources from an SRS resource set.



RAN2 was confused whether this MAC CE should support activation/deactivation of transmission of SRS resources(s) and/or if this MAC CE indicates the SRS spatial relations for SRS resource(s) which are applied for all cells in the configured serving cell set. RAN2 understanding is that the intended functionality of this MAC CE is only to indicate the SRS spatial relations for SRS resource(s) which are applied for all configured cells in the serving cell set. This is why RAN2 determined not to add A/D field in this MAC CE.
Question 2: Is RAN2 understanding correct that the intended functionality of the Serving cell set based SRS spatial relation indication MAC CE is to only indicate the SRS spatial relations for SRS resource(s) which are applied for all configured serving cell set? (i.e. no need to activate/deactivate transmission of SRS resources(s) for all configured cells in the serving cell set)
In addition, RAN2 want to know whether the functionality of this MAC CE can be applied to SUL carrier as well. RAN2 assumed this MAC CE is also used to indicate the SRS spatial relations for SRS resources which are in SUL configuration because RAN1 didn’t provide the need of the restrictions in case of SUL configuration so the MAC CE contains a field that can be used to indicate that the MAC CE applies only for the SUL. In should be noted that the MAC CE applies for a set of serving cells, thus if the MAC CE has the SUL field, it should be clarified whether then all serving cells in the RRC configured list for simultaneous spatial relation update need to be configured with a SUL if the MAC CE has SUL field and has that flagged.
Question 3: Is RAN2 understanding correct that the Serving cell set based SRS spatial relation indication MAC CE can be used to indicate the SRS spatial relations in SUL configuration?
The current form of the “Serving Cell Set based SRS Spatial Relation Indication MAC CE, copied in Annex, does not have A/D field. If RAN1 replies that the intention is to activate/deactivate the SRS resources, RAN2 should add the A/D field and specify that it only applies if the SRS resource has been configured as SP SRS resource and otherwise it can be ignored. If RAN1 replies the intention is only to update SRS spatial relation, no changes are needed for the current form of the MAC CE. 

[bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244][bookmark: _Toc509923396][bookmark: _Toc47630866]If RAN1 replies that the intention is to activate/deactivate the SRS resources, RAN2 should add the A/D field and specify that it only applies if the SRS resource has been configured as SP SRS resource and otherwise it can be ignored.
[bookmark: _Toc47630867]If RAN1 replies the intention is only to update SRS spatial relation, no changes are needed for the current form of the MAC CE. 

The second question related to this Mac CE is related to the SUL field. As this MAC CE is dedicated to apply to a set of serving cells, the meaning of the SUL field is unclear. If RAN1 replies that the MAC CE is not intended to be used for cells that have SUL configuration it should be discussed does it mean none of the serving cells in the simultaneousSpatial-UpdatedList1-r16 or simultaneousSpatial-UpdatedList2-r16 is not allowed to have the SUL configuration? If RAN1 implies the MAC CE is to be used for SUL operation, further discussion is needed does the set of cells in the simultaneousSpatial-UpdatedList1-r16 or simultaneousSpatial-UpdatedList2-r16 be restricted to all include SUL if SUL field is flagged in the MAC CE or does the SUL field only apply to those cells that have SUL configured.  

[bookmark: _Toc47630868]If RAN1 replies that the MAC CE is not intended to be used for cells that have SUL configuration it should be discussed does it mean none of the serving cells in the simultaneousSpatial-UpdatedList1-r16 or simultaneousSpatial-UpdatedList2-r16 is not allowed to have the SUL configuration? If RAN1 replies the intention is only to update SRS spatial relation, no changes are needed for the current form of the MAC CE. 
[bookmark: _Toc47630869]If RAN1 implies the MAC CE is to be used for SUL operation, further discussion is needed does the set of cells in the simultaneousSpatial-UpdatedList1-r16 or simultaneousSpatial-UpdatedList2-r16 be restricted to all include SUL if SUL field is flagged in the MAC CE or does the SUL field only apply to those cells that have SUL configured

[bookmark: _Toc47630877]RAN2 to clarify the further implication if RAN1 response does not cover the further implications about SUL and all cells in the list i.e. RAN1 reply is simply yes/no.


3	Conclusion
In the previous sections we made the following observations: 
Observation 1	If RAN1 replies that the intention is to activate/deactivate the SRS resources, RAN2 should add the A/D field and specify that it only applies if the SRS resource has been configured as SP SRS resource and otherwise it can be ignored.
Observation 2	If RAN1 replies the intention is only to update SRS spatial relation, no changes are needed for the current form of the MAC CE.
Observation 3	If RAN1 replies that the MAC CE is not intended to be used for cells that have SUL configuration it should be discussed does it mean none of the serving cells in the simultaneousSpatial-UpdatedList1-r16 or simultaneousSpatial-UpdatedList2-r16 is not allowed to have the SUL configuration? If RAN1 replies the intention is only to update SRS spatial relation, no changes are needed for the current form of the MAC CE.
Observation 4	If RAN1 implies the MAC CE is to be used for SUL operation, further discussion is needed does the set of cells in the simultaneousSpatial-UpdatedList1-r16 or simultaneousSpatial-UpdatedList2-r16 be restricted to all include SUL if SUL field is flagged in the MAC CE or does the SUL field only apply to those cells that have SUL configured
Based on the discussion in the previous sections we propose the following:

Proposal 1	RAN2 to clarify the further implication if RAN1 response does not cover the further implications about SUL and all cells in the list i.e. RAN1 reply is simply yes/no.
[bookmark: _In-sequence_SDU_delivery]
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5	Annex

6.1.3.29 Serving Cell Set based SRS Spatial Relation Indication MAC CE
The Serving Cell Set based SRS Spatial Relation indication MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size and consists of the following fields:
-	SRS Resource's Cell ID: This field indicates the identity of the Serving Cell, which contains the indicated SP/AP SRS Resource. If the C field is set to 0, this field also indicates the identity of the Serving Cell which contains all resources indicated by the Resource IDi fields. The length of the field is 5 bits. The indicated Serving Cell is configured as part of a simultaneousSpatial-UpdatedList1-r16 or simultaneousSpatial-UpdatedList2-r16 as specified in TS 38.331 [5], and this MAC CE applies to all the Serving Cells configured in the set simultaneousSpatial-UpdatedList1-r16 or simultaneousSpatial-UpdatedList2-r16, respectively;
-	SRS Resource's BWP ID: This field indicates a UL BWP as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9], which contains the indicated AP/SP SRS Resource. If the C field is set to 0, this field also indicates the identity of the BWP which contains all resources indicated by the Resource IDi fields. The length of the field is 2 bits;
-	C: This field indicates whether the octets containing Resource Serving Cell ID field(s) and Resource BWP ID field(s) are present. If this field is set to 1, the Resource Serving Cell ID field(s) and Resource BWP ID field(s) are present, otherwise they are not present so MAC entity shall ignore Resource Serving Cell ID field(s) and Resource BWP ID field(s);
-	SUL: This field indicates whether the MAC CE applies to the NUL carrier or SUL carrier configuration. This field is set to 1 to indicate that it applies to the SUL carrier configuration, and it is set to 0 to indicate that it applies to the NUL carrier configuration;
-	SRS Resource IDi: This field indicates the SP/AP SRS Resource ID identified by SRS-ResourceId as specified in TS 38.331 [5]. The length of the field is 6 bits;
-	Fi: This field indicates the type of a resource used as a spatial relationship for SRS resource indicated with SRS Resource IDi field. F0 refers to the first SRS resource which is indicated SRS Resource ID1, F1 to the second one and so on. The field is set to 1 to indicate NZP CSI-RS resource index is used, and it is set to 0 to indicate either SSB index or SRS resource index is used. The length of the field is 1 bit;
-	Resource Serving Cell IDi: This field indicates the identity of the Serving Cell on which the resource used for spatial relationship derivation for SRS Resource IDi is located. The length of the field is 5 bits;
-	Resource BWP IDi: This field indicates a UL BWP as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9], on which the resource used for spatial relationship derivation for SRS Resource IDi is located. The length of the field is 2 bits;
-	Resource IDi: This field contains an identifier of the resource used for spatial relationship derivation for SRS resource i. Resource ID0 refers to the first SRS resource which is indicated SRS Resource ID0, Resource ID1 to the second one and so on. If Fi is set to 0, the first bit of this field is always set to 0. If Fi is set to 0, and the second bit of this field is set to 1, the remainder of this field contains SSB-Index as specified in TS 38.331 [5]. If Fi is set to 0, and the second bit of this field is set to 0, the remainder of this field contains SRS-ResourceId as specified in TS 38.331 [5]. The length of the field is 8 bits.
-	R: Reserved bit, set to 0.


Figure 6.1.3.29-1: Serving Cell set based SRS Spatial Relation Indication MAC CE
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