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1	Introduction
In this paper, we discuss the MAC CE update due to the below working assumption in the RAN1#107bis 
	Working Assumption
Alt.1: Add new “spatialRelationInfo-PDC-r17” field to SRS-Resource to indicate the spatial relation between a reference RS and the target SRS, with spatialRelationInfo-PDC-r17 as below: 
spatialRelationInfo-PDC-r17 ::=     SEQUENCE {
    referenceSignal                     CHOICE {
        ssb-Index                           SSB-Index,
        csi-RS-Index                        NZP-CSI-RS-ResourceId,
dl-PRS-PDC                          nr-DL-PRS-ResourceID-r16
        srs                                 SEQUENCE {
            resourceId                          SRS-ResourceId,
            uplinkBWP                           BWP-Id
        }
    }
}
Note: RAN1 does not pursue further optimization for SRS configuration with legacy usage and meanwhile with PRS as spatial relation source.


[bookmark: _Hlk71557911]2	Discussion
The NR-DL-PRS-ResourceID-r17 can be a spatial relation info for the uplink SRS, but it can only be configured by RRC, per the RAN1 working assumption. However, the RRC configuration works only for periodic SRS resources. For semi-persistent SRS and aperiodic SRS, MAC CEs have been defined for activation, deactivation, and spatial relation indication of SRS.  The issue is that the existing MAC CE does not allow the indication of the DL PRS as the spatial relation source RS for the SRS (that is configured for the PDC). Thus, there is a need to update the MAC CE. 

For semi-persistent SRS and aperiodic SRS, it is observed that an unused bit in the existing “Enhanced SP/AP SRS Spatial Relation Indication” MAC CE can be leveraged to provide indication of PRS.  In the existing MAC CE, the unused bit is the first bit of the field “Resource IDi”, which is always set to 0 if Fi is set to 0. Thus, the first bit of the field “Resource IDi” can be set to 1 for the indication of PRS. 
This is illustrated in last row of Table 1 below, where the other rows are according to the existing MAC CE definition. The last row of Table 1  takes into account that the maximum number of PRS resources per resource set is 64 (same as that in 37.355), which takes 6 bits to indicate.
[bookmark: _Ref95427535]Table 1. Bit values of Fi and Resource IDi, for indicating the resource used for spatial relationship derivation for SRS resource i
	Fi
	First bit of Resource IDi
	Second bit of Resource IDi
	Content carried by the remaining 6 bit of Resource IDi

	1
	NZP CSI-RS resource index

	0
	0
	1
	SSB-Index

	0
	0
	0
	SRS-ResourceId

	0
	1
	0
	[bookmark: _Hlk95429044]NR-DL-PRS-ResourceID



The same can be done for the other MAC CE: “Serving Cell Set based SRS Spatial Relation Indication MAC CE” (see section 6.1.3.29 in TS 38.321). The old Rel-15 MAC CE from section 6.1.3.17, however, cannot be easily extended. This is acceptable, since it only supports SP SRS and is intended to be replaced by the above two more flexible MAC CEs defined in Rel-16.
The TPs to capture these are in the Annex.
[bookmark: _Toc92719646][bookmark: _Toc95746795]Adopt the TP in the Annex A to update MAC CE for SRS Spatial Relation Indication. 
3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Adopt the TP in the Annex A to update MAC CE for SRS Spatial Relation Indication.
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4    Annex A: TP
START OF CHANGE
[bookmark: _Toc37296303][bookmark: _Toc46490434][bookmark: _Toc52752129][bookmark: _Toc52796591][bookmark: _Toc83661157][bookmark: _Toc60777202][bookmark: _Toc83740157]6.1.3.26	Enhanced SP/AP SRS Spatial Relation Indication MAC CE
The Enhanced SP/AP 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 with following fields:
-	A/D: This field indicates whether to activate or deactivate indicated SP SRS resource set. The field is set to 1 to indicate activation, otherwise it indicates deactivation. If the indicated SRS resource set ID is for the AP SRS resource set, MAC entity shall ignore this field;
-	SRS Resource Set's Cell ID: This field indicates the identity of the Serving Cell, which contains the indicated SP/AP SRS Resource Set. 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;
-	SRS Resource Set'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 SP/AP SRS Resource Set. 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, 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 Set ID: This field indicates the SP/AP SRS Resource Set ID identified by SRS-ResourceSetId as specified in TS 38.331 [5]. The length of the field is 4 bits;
-	Fi: This field indicates the type of a resource used as a spatial relationship for SRS resource within SP/AP SRS Resource Set indicated with SP/AP SRS Resource Set ID field. F0 refers to the first SRS resource within the resource set, 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 or PDC PRS resource index is used. The length of the field is 1 bit. This field is only present if MAC CE is used for activation of SP SRS resource set, i.e. the A/D field is set to 1, or for AP SRS resource set;
-	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 i 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 i 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 within the resource set, Resource ID1 to the second one and so on. The length of the field is 8 bits. This field is only present if MAC CE is used for activation of SP SRS resource set, i.e. the A/D field is set to 1, or for AP SRS resource set. If Fi is set to 0, the first bit of this field is always set to 0 to indicate either SSB index or SRS resource index, and is set to 1 to indicate PDC PRS resource index. 
If Fi is set to 0, the first bit of this field 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, the first bit of this field 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]. 
If Fi is set to 0, the first bit of this field is set to 1, and the second bit of this field is set to 0, and the remainder of this field contains NR-DL-PRS-ResourceID as specified in TS 38.331 [5].
The length of the field is 8 bits. This field is only present if MAC CE is used for activation of SP SRS resource set, i.e. the A/D field is set to 1, or for AP SRS resource set;
-	R: Reserved bit, set to 0.


Figure 6.1.3.26-1: Enhanced SP/AP SRS spatial relation Indication MAC CE
Next CHANGE
[bookmark: _Toc46490437][bookmark: _Toc52752132][bookmark: _Toc52796594][bookmark: _Toc83661160]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 or simultaneousSpatial-UpdatedList2 as specified in TS 38.331 [5], and this MAC CE applies to all the Serving Cells configured in the set simultaneousSpatial-UpdatedList1 or simultaneousSpatial-UpdatedList2, 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);
-	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 or PDC PRS 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. The length of the field is 8 bits. If Fi is set to 0, the first bit of this field is always set to 0 to indicate either SSB index or SRS resource index, and is set to 1 to indicate PDC PRS resource index. 
If Fi is set to 0, the first bit of this field 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, the first bit of this field 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.
If Fi is set to 0, the first bit of this field is set to 1, and the second bit of this field is set to 0, and the remainder of this field contains NR-DL-PRS-ResourceID as specified in TS 38.331 [5].
-	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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