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1.  Introduction
In Rel-17 FeMIMO, RAN1 discussed SRS enhancement and some agreements are related to MAC operation. In this paper, we discuss UE behaviour when receiving MAC CE which activates semi-persistent SRS (SP-SRS) resource set.
2. Discussion
In the current MAC specification [1], two MAC CEs can be used:
-	SP SRS Activation/Deactivation MAC CE (introduced in Rel-15)
-	Enhanced SP/AP SRS Spatial Relation Indication MAC CE (introduced in Rel-16).
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The A/D field is defined as:
-	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;
Observation 1: One MAC CE can either activate or deactivate one SP-SRS resource set.
For each SRS resource set, there is a field that indicates the purpose:
SRS-ResourceSet ::=      SEQUENCE {
-- fields omitted
    usage                    ENUMERATED {beamManagement, codebook, nonCodebook, antennaSwitching},
-- fields omitted
}

In Rel-16, a single semi-persistent SRS resource set can be configured for antenna switching.
In RAN1 #106-e meeting, RAN1 has the following agreements related to SP-SRS resource set activation [2].
	Agreement
For antenna switching SRS, support maximum one SRS resource set for periodic SRS and maximum 2 SRS resource sets for semi-persistent SRS.
· Note: the two SP-SRS resource sets are not activated at the same time
· For xTyR where y>4, if UE does NOT support this feature, support maximum one SRS resource set for periodic SRS and maximum one SRS resource set for semi-persistent SRS
· Applies for all supported xTyR where y<=8
· For each xTyR antenna switching (except for 4T6R if supported), each periodic or semi-persistent resource set contains y/x resources.
This feature is UE optional: For UEs that do not support this feature, follow Rel-15 on the number of resource sets for periodic and semi-persistent SRS


However, the description in RAN1 specification does not formally include such a restriction. Also, there is no description saying that the UE does not expect the one SP SRS resource set for antenna switching to be indicated as activated by a MAC CE while another SP SRS resource set for antenna switching was previously indicated as activated and not indicated as deactivated.
Observation 2: It is not specified whether the UE that has received a MAC CE for activation of an SP SRS resource set for antenna switching can or cannot receive a MAC CE for activation of another SP SRS resource set for antenna switching (as it is a MAC question, RAN1 does not consider this question).
One possibility would be to indicate that, if the UE has received a MAC CE for activation of an SP SRS resource set for antenna switching, the network always sends a MAC CE for deactivation of that SP SRS resource set before sending another MAC CE for activation of another SP SRS resource set for antenna switching.
In that case, it is up to the network to ensure that the UE has received and processed the MAC CE to deactivate the first SP SRS resource set before sending the MAC CE to activate the second SRS resource set.
Another possibility is to specify that upon receiving the MAC CE for activation of an SP SRS resource set for antenna switching, the UE shall consider any previously activated SP SRS resources set for antenna switching as deactivated.
Observation 3: In any case, it is necessary to add a clarification in the MAC specification for activation of an SP SRS resource set for antenna switching.
Proposal: Select the clarification to include in 38.321 for reception of a MAC CE to activate an SP SRS resource set for antenna switching:
- option a) the UE shall consider any previously activated SP SRS resource set for antenna switching as deactivated
- option b) the network ensures that no SP SRS resource set for antenna switching is activated at the time the UE receives the MAC CE to activate and SP SRS resource set.
Both options have small impact to 38.321, but since option a) has less overhead, we suggest option a).
3. Conclusion
In this contribution, we have the following observations and proposal:
Observation 1: One MAC CE can either activate or deactivate one SP-SRS resource set.
Observation 2: It is not specified whether the UE that has received a MAC CE for activation of an SP SRS resource set for antenna switching can or cannot receive a MAC CE for activation of another SP SRS resource set for antenna switching (as it is a MAC question, RAN1 does not consider this question).
Observation 3: In any case, it is necessary to add a clarification in the MAC specification for activation of an SP SRS resource set for antenna switching.
Proposal: Select the clarification to include in 38.321 for reception of a MAC CE to activate an SP SRS resource set for antenna switching:
- option a) the UE shall consider any previously activated SP SRS resource set for antenna switching as deactivated
- option b) the network ensures that no SP SRS resource set for antenna switching is activated at the time the UE receives the MAC CE to activate and SP SRS resource set.
Both options have small impact to 38.321, but since option a) has less overhead, we suggest option a).
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5. TP
6.1.3.17	SP SRS Activation/Deactivation MAC CE
The SP SRS Activation/Deactivation MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. 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;
-	SRS Resource Set's Cell ID: This field indicates the identity of the Serving Cell, which contains activated/deactivated SP 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 activated/deactivated SP 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, the octets containing Resource Serving Cell ID field(s) and Resource BWP ID field(s) are present, otherwise they are not present;
-	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;
-	SP SRS Resource Set ID: This field indicates the SP SRS Resource Set ID identified by SRS-ResourceSetId as specified in TS 38.331 [5], which is to be activated or deactivated. The length of the field is 4 bits. If the indicated SP SRS Resource Set's usage is antennaSwitching and the A/D field is set to 1, any other SP SRS Resource Set for the same serving cell and BWP whose usage is antennaSwitching is to be deactivated;
-	Fi: This field indicates the type of a resource used as a spatial relationship for SRS resource within SP SRS Resource Set indicated with SP 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 is used. The length of the field is 1 bit. This field is only present if MAC CE is used for activation, i.e. the A/D field is set to 1;
-	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. If Fi is set to 0, and the first 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 first 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 7 bits. This field is only present if MAC CE is used for activation, i.e. the A/D field is set to 1;
-	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;
-	R: Reserved bit, set to 0.


Figure 6.1.3.17-1: SP SRS Activation/Deactivation MAC CE
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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. If the indicated SRS Resource Set is semi-persistent, its usage is antennaSwitching and the A/D field is set to 1, any other semi-persistent SRS Resource Set for the same serving cell and BWP whose usage is antennaSwitching is to be deactivated;
-	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 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. 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. 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
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Figure 6.1.3.17-1: SP SRS Activation/Deactivation MAC CE




