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Introduction
In RAN1 #91 meeting:
Agreement
 For semi-persistent SRS,

A semi-persistent SRS resource set is activated/deactivated by MAC CE
In this contribution, we will discuss MAC CE for semi-persistent SRS activation/deactivation from RAN2 perspective and the related TP on TS 38.321 is provided.

Discussion 

UE can be configured with one or more SRS resource sets, for each SRS resource set, one or more SRS resources can be configured to UE. And each SRS resource may have the corresponding spatial relationship configuration, i.e. SSB ID/SRS resource ID/CSI-RS resource ID. For a UE configured with one or more SRS resource sets, when the RRC parameter SRS-ResourceConfigType is set to 'semi-persistent', the MAC CE can be used for activation/deactivation of a SRS resource set and provide the spatial relationship if activated. When UE receives the MAC CE for semi-persistent(SP) SRS activation, the spatial relationship corresponding to SRS resource in activated SRS resource set will override the configuration from RRC.
In [2], the information on the MAC CE for SP SRS activation is described as following. Please note that values in square brackets [] are FFS.

Table 1 MAC CE parameters for semi-persistent SRS

	RAN1 specification
	Section
	MAC CE message
	Description
	Value range

	TS38.214
	6.2.1
	Semi-persistent SRS activation
	Activates a SP SRS resource set and provides the spatial  relationship (if activated)
	SP SRS Resource Set Id (the size of ID<=[SRS1=4]bits) | SSB ID (the size of ID <=6bits) /SRS resource ID (the size of ID<=[SRS2=5]bits) / CSI-RS resource ID (the size of ID <=7bits)

Each activated resource set can have up to S2 SRS resources therefore 

Total bits<=SRS1+SRS2*7


For the indication of a SRS resource set in MAC CE, two schemes are considered. One is using bitmap, another is using SRS resource set ID. Assuming ID of SRS resource is 4-bit size, it needs 2 octets to present with bitmap while 4 bits for SRS resource set ID. Therefore, from the view of overhead, using SRS resource set ID is relatively a better choice.

Proposal 1：SRS resource set ID should be used in the MAC CE instead of bitmap.

Agreement(RAN1 AH1801)
Spatial relationship for a target semi-persistent SRS resource set is provided by SSB-ID/SRS resource ID/CSI-RS resource ID in the same MAC-CE at resource level
According to the above agreement, for SP SRS activation MAC CE, besides the SRS resource set ID need to be included, SSB ID/SRS resource ID/CSI-RS resource ID for indicating the spatial relationship need also to be included. Where, since UE can get the number of SRS resource in a SRS resource set according to RRC parameter configuration, the size of the spatial relationship does not be needed. But for each spatial relationship, since one of the three IDs can be selected, two bits field of indicating which ID to be used need to be added. For example, “00” represents SSB ID. “01” represents SRS resource ID. “10” represents CSI-RS resource ID. “11” is reserved.

For the SP SRS deactivation MAC CE, the SP SRS resource set ID need to be included. Regarding the spatial relationship, which is provided only for activated MAC CE, i.e. SSB ID/SRS resource ID/CSI-RS resource ID is not needed to be included in this case.
Proposal 2: For SP SRS activation MAC CE, the following information should be included

SP SRS resource set ID (4 bits)
SSB ID/SRS resource ID/CSI-RS resource ID (6 bits)
ID type (6 bits, to indicate which kind of ID will be used)
Proposal 3: For SP SRS deactivation MAC CE, only the SP SRS resource set ID should be included.

Moreover, since SP SRS activation/deactivation MAC CE cannot distinguish whether it is for activation or deactivation, one bit indication for activation/deactivation is needed. 
Proposal 4: For SP SRS activation/deactivation MAC CE, one bit indication field for activation/deactivation should be introduced.

Currently, CC or BWP information are missing for SRS configuration. We propose to introduce CC index and BWP index per SRS resource set which is similar to CSI-RS configuration. In addition, whether SRS transmission is on SUL or non-SUL carrier can also be configured per SRS resource set, hence the resource set ID is used to select which carrier the SRS set is activated by MAC CE. Since SRS is activated per set for SP SRS, a set ID can be used to select the resource set for transmission on the frequency location according to the configured CC/BWP/SUL information for the selected set. 

Proposal 5: CC/BWP/SUL configuration is supported per SRS resource set.
Proposal 6: Since the SRS resource set ID can be used to select which carrier the SRS set is activated by MAC CE, carrier info is not needed in MAC CE.
Based on the above analysis, for SP SRS activation MAC CE, the SRS resource set ID, SSB ID/SRS resource ID/CSI-RS resource ID, two bits field for the indicating of spatial relationship, and one bit indication field for activation/deactivation are all included. For SP SRS deactivation MAC CE, both one bit indication field for activation/deactivation and  the SRS resource set ID need to be included. Wherein, since both the size of SRS resource set and the size of SRS resource are FFS, one possible format for SP SRS activation MAC CE is shown in Figure 1, and for SP SRS deactivation MAC CE one possible format is shown in Figure 2.
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Figure 1 SP SRS activation MAC CE
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Figure 2 SP SRS deactivation MAC CE
-
A/D (1 bit): this field indicates activation/deactivation. "1" indicates activation for SP-SRS; "0" indicates deactivation for SP-SRS. 

-
R(1 bit): reserved bits.
-
SRS resource set ID: this field indicates the index of the SRS resource set with SRS-ResourceConfigId, as configured by RRC, where the length of this field is determined by maxNrofSRS-ResourceSets which is configured by RRC.

-
S/SR/C (2 bits): this field indicates the presence of a SSB ID/SRS resource ID/CSI-RS resource ID. "00" indicates SSB ID , "01" indicates SRS resource ID ; "10" CSI-RS resource ID. This field is only for SRS activation, and not presence for SRS deactivation.
-
SSB ID/SRS resource ID/CSI-RS resource ID: this field indicates the spatial relationship for a SRS resource in SP SRS resource set indicated by SP SRS resource set ID field if Si field indicates activation. Otherwise this field is not presence.

In addition, the MAC CE for activation/deactivation of SP SRS needs to be identified by MAC PDU subheader with LCID. There are reserved values of LCID for DL-SCH in [3], which can be allocated for identification of MAC CE for activation/deactivation of SP SRS. Table 2 shows one possible allocation.

Table 2 Values of LCID for DL-SCH

	Index
	LCID values

	000000
	CCCH

	000001–100000
	Identity of the logical channel

	100001–110110
	Reserved

	110111
	SP SRS Activation/Deactivation

	111000
	Duplication Activation/Deactivation

	111001
	SCell Activation/Deactivation (4 octet)

	111010
	SCell Activation/Deactivation (1 octet)

	111011
	Long DRX Command

	111100
	DRX Command

	111101
	Timing Advance Command

	111110
	UE Contention Resolution Identity

	111111
	Padding


Propose 7: Reserved value should be allocated for identification of the MAC CE for activation/deactivation  SP SRS.

Propose 8: One additional section about the activation/deactivation of SP SRS should be added in 38.321.

Based on the above, the changes to TS 38.321 is given in Annex. 
Conclusion

In this contribution, we discussed the MAC CE for SPSRS activation/deactivation, and have made the following proposals.

Proposal 1：SRS resource set ID should be used in the MAC CE instead of bitmap.

Proposal 2: For SP SRS activation MAC CE, the following information should be included

SP SRS resource set ID (4 bits)
SSB ID/SRS resource ID/CSI-RS resource ID (6 bits)
ID type (6 bits, to indicate which kind of ID will be used)
Proposal 3: For SP SRS deactivation MAC CE, only the SP SRS resource set ID should be included.

Proposal 4: For SP SRS activation/deactivation MAC CE, one bit indication field for activation/deactivation should be introduced.

Proposal 5: CC/BWP/SUL configuration is supported per SRS resource set.
Proposal 6: Since the SRS resource set ID can be used to select which carrier the SRS set is activated by MAC CE, carrier info is not needed in MAC CE.
Propose 7: Reserved value should be allocated for identification of the MAC CE for activation/deactivation  SP SRS.

Propose 8: One additional section about the activation/deactivation of SP SRS should be added in 38.321.

Reference

R2-1801555, LS to RAN1 on MAC CE for MIMO, Source: RAN2.
R1-1801272, LS response to RAN2 on MAC CEs for beam management and CSI, Source: RAN1.
38.321 f00.
Annex
 Text Proposal on TS 38.321

5.x
Activation/Deactivation of  semi-persistent SRS

The network may activate and deactivate the configured semi-persistent  SRS resources of a uplink carrier on a serving cell by sending the Activation/Deactivation of semi-persistent SRS resources MAC control element described in subclause 6.1.3.x. The configured semi-persistent SRS resources are initially deactivated upon configuration and after a handover.
The MAC entity shall:

-
if the MAC entity receives an Activation/Deactivation of semi-persistent SRS resources MAC control element on a serving cell, the MAC entity shall indicate to lower layers the information regarding the Activation/Deactivation of semi-persistent SRS resources MAC control element.
6.1.3.x MAC CE for semi-persistent SRS Activation/Deactivation

The SP SRS activation/deactivation MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1, which is variable-sized MAC CE.
One possible SP SRS activation MAC CE is defined as shown in Figure 6.1.3.x, and one possible SP SRS deactivation MAC CE is defined as shown in Figure 6.1.3.y.
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Figure 6.1.3.x SP SRS Activation MAC CE
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 Figure 6.1.3.y SP SRS Deactivation MAC CE
-
A/D (1 bit): this field indicates activation/deactivation. "1" indicates activation for SP-SRS; "0" indicates deactivation for SP-SRS. 

-
R(1 bit): reserved bits.
-
SRS resource set ID: this field indicates the index of the SRS resource set with SRS-ResourceConfigId, as configured by RRC, where the length of this field is determined by maxNrofSRS-ResourceSets which is configured by RRC.

-
S/SR/C (2 bits): this field indicates the presence of a SSB ID/SRS resource ID/CSI-RS resource ID. "00" indicates SSB ID , "01" indicates SRS resource ID ; "10" CSI-RS resource ID. This field is only for SRS activation, and not presence for SRS deactivation.
-
SSB ID/SRS resource ID/CSI-RS resource ID: this field indicates the spatial relationship for a SRS resource in SP SRS resource set indicated by SP SRS resource set ID field if Si field indicates activation. Otherwise this field is not presence.
6.2.1 MAC subheader for DL-SCH and UL-SCH

The MAC subheader consists of the following fields:

-
LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC CE or padding as described in Tables 6.2.1-1 and 6.2.1-2 for the DL-SCH and UL-SCH respectively. There is one LCID field per MAC subheader. The LCID field size is 6 bits;

-
L: The Length field indicates the length of the corresponding MAC SDU or variable-sized MAC CE in bytes. There is one L field per MAC subheader except for subheaders corresponding to fixed-sized MAC CEs and padding. The size of the L field is indicated by the F field;

-
F: The Format field indicates the size of the Length field. There is one F field per MAC subheader except for subheaders corresponding to fixed-sized MAC CEs and padding. The size of the F field is 1 bit. The value 0 indicates 8 bits of the Length field. The value 1 indicates 16 bits of the Length field;
-
R: Reserved bit, set to zero.

The MAC subheader is octet aligned.
Table 6.2.1-1 Values of LCID for DL-SCH

	Index
	LCID values

	000000
	CCCH

	000001–100000
	Identity of the logical channel

	100001–110110
	Reserved

	110111
	SP SRS Activation/Deactivation

	111000
	Duplication Activation/Deactivation

	111001
	SCell Activation/Deactivation (4 octet)

	111010
	SCell Activation/Deactivation (1 octet)

	111011
	Long DRX Command

	111100
	DRX Command

	111101
	Timing Advance Command

	111110
	UE Contention Resolution Identity

	111111
	Padding


Table 6.2.1-2 Values of LCID for UL-SCH

	Index
	LCID values

	000000
	CCCH

	000001–100000
	Identity of the logical channel

	100001–110110
	Reserved

	110111
	Configured Grant Confirmation

	111000
	Multiple Entry PHR

	111001
	Single Entry PHR

	111010
	C-RNTI

	111011
	Short Truncated BSR

	111100
	Long Truncated BSR

	111101
	Short BSR

	111110
	Long BSR

	111111
	Padding
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