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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In last meeting, a RAN1 LS [1] on the active/deactivate semi-persistent PUCCH report for LTM was sent to RAN2 as follows:
	1. Overall Description:
With an independent configuration of LTM CSI reporting which RAN2 has agreed, the legacy MAC CE command cannot be used for LTM semi-persistent reporting on PUCCH because the MAC CE is used for the legacy CSI report configuration. It is not clear how the activation/deactivation of semi-persistent PUCCH report for LTM CSI reporting can be supported.
2. Actions:
To RAN2 group.
ACTION: 	RAN1 respectfully asks RAN2 to take the issue into account. 


As the LS mentioned, the legacy MAC CE command cannot be used for LTM semi-persistent reporting on PUCCH due to it is used for serving cell CSI report.  RAN2 should address the issue of the MAC CE for activation/deactivation SP CSI reporting for LTM. In this contribution, solutions and corresponding spec impact are provided for discussion.
2. Discussion
Background 
The legacy SP CSI reporting on PUCCH Activation/Deactivation MAC CE is specified as below with the fixed size of 16 bits:


Figure 1 legacy SP CSI reporting on PUCCH Activation/Deactivation MAC CE
It could indicate for which serving cell and BWP the MAC CE applies via the fields of Serving Cell ID and the BWP ID. The field Si indicates the activation/deactivation status of the Semi-Persistent CSI report configuration within csi-ReportConfigToAddModList. The report configuration which includes PUCCH resources for SP CSI reporting(with type set to semiPersistentOnPUCCH) in the indicated BWP is mapping with the Si in order. 
According to the current spec,ltm-CSI-ReportConfigToAddModList can contain the SP CSI reporting on PUCCHs for LTM, but there is no way to activate/re-deactivate these SP PUCCH configurations since the Si fields only refer to csi-ReportConfigToAddModList and do not refer to ltm-CSI-ReportConfigToAddModList. So a solution in RAN2 for the activation/deactivation is needed. 
To address the issue in RAN2, there are two possible solutions (i.e., to extend the legacy MAC CE or define a new MAC CE),
Observation 1: To support the activation/deactivation of SP CSI reporting on PUCCH for LTM, there are two possible solutions,
· Solution 1: extend the legacy MAC CE to support LTM case
· Solution 2: define a new MAC CE
As seen in the Figure 1,S0~S3 in legacy MAC CE can be used to activate/deactivate at most 4 SP PUCCHs, which means the maximum number of SP PUCCHs that can be configured for CSI reporting is 4.。
The limitation is from NR feature list from RAN1 and it is reflected in the UE capabilities as below,
	CSI-ReportFramework ::=                         SEQUENCE {
    maxNumberPeriodicCSI-PerBWP-ForCSI-Report       INTEGER (1..4),
    maxNumberAperiodicCSI-PerBWP-ForCSI-Report      INTEGER (1..4),
    maxNumberSemiPersistentCSI-PerBWP-ForCSI-Report INTEGER (0..4),
    maxNumberPeriodicCSI-PerBWP-ForBeamReport       INTEGER (1..4),
    maxNumberAperiodicCSI-PerBWP-ForBeamReport      INTEGER (1..4),
    maxNumberAperiodicCSI-triggeringStatePerCC      ENUMERATED {n3, n7, n15, n31, n63, n128},
    maxNumberSemiPersistentCSI-PerBWP-ForBeamReport INTEGER (0..4),
    simultaneousCSI-ReportsPerCC                    INTEGER (1..8)
}



In last RAN1 meeting, a new LS [2] of the UE features list for Rel-18 NR was sent to RAN2. In the LS, the candidate values of LTM CSI report setting for Semi-persistent type are {0,1,2,3,4}, which are same as the legacy.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	45. NR_Mob_enh2
	45-1
	Intra-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure
	1. Support of intra-frequency L1- RSRP measurement and reporting based on SSB(s) of candidate cell(s) 
2. Maximum number of RRC configured candidate cells for intra-frequency L1-RSRP measurement
4. Support of up to L candidate cells and M beams in one report where a SSBRI-RSRP pair is used for each beam report for intra-frequency L1-RSRP measurement  
5. Maximum number of LTM CSI report configs
	2-21 or 2-22 or 2-23 or 2-23a
	Yes
	No
	UE does not support intra-frequency L1 measurement and reports for Rel-18 LTM operation
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}

Component 4 candidate values: 
L: {1, 2,3,4}
M: {1, 2,3,4}
M  L: {1,2,3,4, 6, 8, 9, 12, 16}

Component 5 candidate values: 
Aperiodic: {0,1,2,3,4}
Periodic: {1,2,3,4}
Semi-persistent: {0,1,2,3,4}
	Optional with capability signalling





Observation 2: According to RAN1 LS, the maximum number of SP PUCCHs for LTM CSI reporting is 4, which is same as the legacy.

Based on above observation 2, in the remaining of this section, we provide further analysis of the possible solutions. 
Solution 1: extend the legacy MAC CE to support LTM
Due to the maximum number of SP PUCCHs for LTM CSI reporting is still four as legacy, the simple solution is to enhance the legacy SP CSI reporting on PUCCH Activation/Deactivation MAC CE , i.e., a R bit is used for differentiating between legacy SP CSI reporting on PUCCH Activation/Deactivation and that for LTM.


Figure 2 Example for enhancing legacy MAC CE for LTM
As illustrated above, the field T indicates the type of the CSI report, if the field set to 0, it indicates the MAC CE is used to activate/deactivate the SP CSI reporting on PUCCH for the serving cell as legacy, and the Semi-Persistent CSI report configuration  refers to the csi-ReportConfigToAddModList. If the field is set to 1, it indicates the MAC CE is used to activate/deactivate the SP CSI reporting on PUCCH for the LTM and the Semi-Persistent CSI report configuration  refers to the ltm-CSI-ReportConfigToAddModList.
The corretion introduced by this solution is only used one R bit to distiguish the different Semi-Persistent CSI report configuration. obviously it is simple.
Observation 3: If legacy SP CSI reporting on PUCCH Activation/Deactivation MAC CE is extended, there will be small spec impacts as below: 
· One R bit is used to indicate the MAC CE is used for LTM or not

Solution 2: define a new MAC CE
Another solution is to define a new MAC CE with new eLCID to support the activation/deactivation of the SP CSI reporting on PUCCH for LTM.  With the observation that the maximum number of  the semi-Persistent CSI report configuration within ltm-CSI-ReportConfigToAddModList which includes PUCCH resources for SP CSI reporting in one BWP is four as legacy. One possibile MAC CE format is as following:


Figure 4 Example for new MAC CE for LTM assuming 4 Si fields
The MAC CE format is same as the legacy MAC CE. Different with the legacy MAC CE, the Si refers to the Semi-Persistent CSI report configuration within ltm-CSI-ReportConfigToAddModList. A new eLCID should be used for the new MAC CE.
With a separate MAC CE, it is more flexible for extension for further enhancement in the future considering the feature of the SP CSI report for serving cell in legacy and for LTM may extend respectively. However, it needs more spec changes, e.g., new clauses should be added for the new MAC CE. 
Observation 4: A new MAC CE can be defined to support the activation/deactivation of SP CSI reporting on PUCCH for LTM, with more spec impacts:
· an eLCID is to be used
· a new MAC CE is to be defined
· separate clauses related to the new MAC CE are needed
We also provide the needed spec changes that are provided in annexes (i.e., Annex 1 for solution 1, Annex 2 for solution 2) based on TS 38.321 v i.0.0. Since both solutions are workable but it is clear that solution 1 is with less spec impact, solution 1(i.e., to extend the legacy MAC CE) is preferred.
Proposal 1: To support the activation/deactivation of SP CSI reporting on PUCCH for LTM, the legacy MAC CE (i.e., SP CSI reporting on PUCCH activation/deactivation MAC CE) is extended. The TP in annex 1 is adopted.
Since RAN2 solution is related to how to activate/deactivate the layer 1 configuration, it is better to inform the RAN2 solution to RAN1. A draft of the reply LS is provided in Annex 3.
Proposal 2: Send the reply LS to RAN1 to indicate the RAN2 agreement. The draft of the reply LS in annex 3 is adopted.

3. Conclusion
In this contribution, we have discussion on the solution of supporting activation/deactivation of SP CSI reporting on PUCCH for LTM. The observations and proposals are as following,
Observation 1: To support the activation/deactivation of SP CSI reporting on PUCCH for LTM, there are two possible solutions,
· Solution 1: extend the legacy MAC CE to support LTM case
· Solution 2: define a new MAC CE
Observation 2: According to RAN1 LS, the maximum number of SP PUCCHs for LTM CSI reporting is 4, which is same as the legacy.
Observation 3: If legacy SP CSI reporting on PUCCH Activation/Deactivation MAC CE is extended, there will be small spec impacts as below: 
· One R bit is used to indicate the MAC CE is used for LTM or not
Observation 4: A new MAC CE can be defined to support the activation/deactivation of SP CSI reporting on PUCCH for LTM, with more spec impacts:
· an eLCID is to be used
· a new MAC CE is to be defined
· separate clauses related to the new MAC CE are needed

Proposal 1: To support the activation/deactivation of SP CSI reporting on PUCCH for LTM, the legacy MAC CE (i.e., SP CSI reporting on PUCCH activation/deactivation MAC CE) is extended. The TP in annex 1 is adopted.
Proposal 2: Send the reply LS to RAN1 to indicate the RAN2 agreement. The draft of the reply LS in annex 3 is adopted.

4. References
[1] R1-2312642, LS on MAC CE to activate/deactivate semi-persistent PUCCH report for LTM
[2] R1-2312707, LS on updates to the Rel-18 RAN1 UE features list for NR after RAN1#115
[3] R1-2312613, Session Notes of AI 8.16.7      Ad-Hoc Chair (AT&T)
[4] TS 38.321, NR;Medium Access Control (MAC) protocol specificationvi.0.0
Annex 1: TP for solution 1 (extend the legacy SP CSI reporting on PUCCH Activation/Deactivation MAC CE)
[bookmark: _Toc155999670]5.18.6	Activation/Deactivation of Semi-persistent CSI reporting on PUCCH
The network may activate and deactivate the configured Semi-persistent CSI reporting on PUCCH of a Serving Cell by sending the SP CSI reporting on PUCCH Activation/Deactivation MAC CE described in clause 6.1.3.16 or the Enhanced SP CSI reporting on PUCCH Activation/Deactivation MAC CE described in clause 6.1.3.80. The network may activate and deactivate at least one of the configured sub configuration of a configured Semi-Persistent CSI reporting on PUCCH of a Serving Cell by sending the Enhanced SP CSI reporting on PUCCH Activation/Deactivation MAC CE described in clause 6.1.3.80. For each Semi-persistent CSI reporting on PUCCH configuration configured with csi-ReportSubConfigList, the network may deactivate all configured sub configurations by sending the SP CSI reporting on PUCCH Activation/Deactivation MAC CE. The configured Semi-persistent CSI reporting on PUCCH is initially deactivated upon (re-)configuration by upper layers and after reconfiguration with sync.
The network may activate and deactivate the configured Semi-persistent CSI reporting on PUCCH of a Serving Cell for LTM by sending the SP CSI reporting on PUCCH Activation/Deactivation MAC CE described in clause 6.1.3.16. The configured Semi-persistent CSI reporting on PUCCH for LTM is initially deactivated upon (re-)configuration by upper layers and after reconfiguration with sync.
The MAC entity shall:
1>	if the MAC entity receives an SP CSI reporting on PUCCH Activation/Deactivation MAC CE or an Enhanced SP CSI reporting on PUCCH Activation/Deactivation MAC CE on a Serving Cell:
2>	indicate to lower layers the information regarding the SP CSI reporting on PUCCH Activation/Deactivation MAC CE or the Enhanced SP CSI reporting on PUCCH Activation/Deactivation MAC CE.

6.1.3.16	SP CSI reporting on PUCCH Activation/Deactivation MAC CE
The SP CSI reporting on PUCCH Activation/Deactivation MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. It has a fixed size of 16 bits with following fields:
-	T: If LTM candidate cell(s) is configured for the UE within the cell group, this field indicates the type of the SP CSI reporting. If this field is set to 1,the SP CSI reporting is for LTM, otherwise the SP CSI reporting is for the serving cell. If LTM candidate cell(s) is not configured for the UE within the cell group, the R bit is present instead;
-	Serving Cell ID: This field indicates the identity of the Serving Cell for which the MAC CE applies. The length of the field is 5 bits;
-	BWP ID: This field indicates a UL BWP for which the MAC CE applies as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9]. The length of the BWP ID field is 2 bits;
-	Si: This field indicates the activation/deactivation status of the Semi-Persistent CSI report configuration within ltm-CSI-ReportConfigToAddModList if T is present and set to 1, otherwise tThis field indicates the activation/deactivation status of the Semi-Persistent CSI report configuration within csi-ReportConfigToAddModList, as specified in TS 38.331 [5]. S0 refers to the report configuration which includes PUCCH resources for SP CSI reporting in the indicated BWP and has the lowest LTM-CSI-ReportConfigId /CSI-ReportConfigId within the list with type set to semiPersistentOnPUCCH, S1 to the report configuration which includes PUCCH resources for SP CSI reporting in the indicated BWP and has the second lowest LTM-CSI-ReportConfigId /CSI-ReportConfigId and so on. If the number of report configurations within the list with type set to semiPersistentOnPUCCH in the indicated BWP is less than i + 1, MAC entity shall ignore the Si field. The Si field is set to 1 to indicate that the corresponding Semi-Persistent CSI report configuration shall be activated. The Si field is set to 0 to indicate that the corresponding Semi-Persistent CSI report configuration i shall be deactivated. If the Semi-Persistent CSI report configuration i is configured with csi-ReportSubConfigList, the Si field is set to 0 to additionally indicate that all SubConfigurations within csi-ReportSubConfigList shall be deactivated;
-	R: Reserved bit, set to 0.
NOTE:	If a Semi-Persistent CSI report configuration i is configured with csi-ReportSubConfigList, the corresponding Si field is not set to 1.




Figure 6.1.3.16-1: SP CSI reporting on PUCCH Activation/Deactivation MAC CE
Annex 2: TP for solution 2 (define new SP CSI reporting on PUCCH Activation/Deactivation MAC CE for LTM)
5.18.x	Activation/Deactivation of Semi-persistent CSI reporting on PUCCH for LTM
The network may activate and deactivate the configured Semi-persistent CSI reporting on PUCCH of a Serving Cell for LTM by sending the SP CSI reporting on PUCCH Activation/Deactivation MAC CE for LTM described in clause 6.1.3.x. The configured Semi-persistent CSI reporting on PUCCH for LTM is initially deactivated upon (re-)configuration by upper layers and after reconfiguration with sync.
The MAC entity shall:
1>	if the MAC entity receives an SP CSI reporting on PUCCH Activation/Deactivation MAC CE for LTM on a Serving Cell:
2>	indicate to lower layers the information regarding the SP CSI reporting on PUCCH Activation/Deactivation MAC CE for LTM.

6.1.3.x	SP CSI reporting on PUCCH Activation/Deactivation MAC CE for LTM
The SP CSI reporting on PUCCH Activation/Deactivation MAC CE for LTM is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a fixed size of 16 bits with following fields:
-	Serving Cell ID: This field indicates the identity of the Serving Cell for which the MAC CE applies. The length of the field is 5 bits;
-	BWP ID: This field indicates a UL BWP for which the MAC CE applies as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9]. The length of the BWP ID field is 2 bits;
-	Si: This field indicates the activation/deactivation status of the Semi-Persistent CSI report configuration within ltm-CSI-ReportConfigToAddModList , as specified in TS 38.331 [5]. S0 refers to the report configuration which includes PUCCH resources for SP CSI reporting in the indicated BWP and has the lowest LTM-CSI-ReportConfigId within the list with type set to semiPersistentOnPUCCH, S1 to the report configuration which includes PUCCH resources for SP CSI reporting in the indicated BWP and has the second lowest LTM-CSI-ReportConfigId and so on. If the number of report configurations within the list with type set to semiPersistentOnPUCCH in the indicated BWP is less than i + 1, MAC entity shall ignore the Si field. The Si field is set to 1 to indicate that the corresponding Semi-Persistent CSI report configuration shall be activated. The Si field is set to 0 to indicate that the corresponding Semi-Persistent CSI report configuration i shall be deactivated;
-	R: Reserved bit, set to 0.


Figure 6.1.3.X-1: SP CSI reporting on PUCCH Activation/Deactivation MAC CE for LTM

[bookmark: _Toc29239902][bookmark: _Toc37296319][bookmark: _Toc46490450][bookmark: _Toc52752145][bookmark: _Toc52796607][bookmark: _Toc146701332]6.2.1	MAC subheader for DL-SCH and UL-SCH
Table 6.2.1-1b: Values of one-octet eLCID for DL-SCH
	Codepoint
	Index
	LCID values

	0 to 216215
	64 to 280279
	Reserved

	216
	280
	SP CSI reporting on PUCCH Activation/Deactivation MAC CE for LTM

	217
	281
	Enhanced SP CSI reporting on PUCCH Activation/Deactivation MAC CE

	218
	282
	Cross-RRH TCI State Indication for UE-specific PDCCH MAC CE

	219
	283
	LTM Cell Switch Command

	220
	284
	Candidate Cell TCI States Activation/Deactivation

	221
	285
	PSI-Based SDU Discard Activation/Deactivation MAC CE

	222
	286
	Enhanced Unified TCI state Activation/Deactivation MAC CE for Joint TCI States

	223
	287
	Enhanced Unified TCI state Activation/Deactivation MAC CE for Separate TCI States

	224
	288
	NCR Access Link Beam Indication MAC CE

	225
	289
	NCR Downlink Backhaul Link Beam Indication MAC CE

	226
	290
	NCR Uplink Backhaul Link Beam Indication MAC CE

	227
	291
	Serving Cell Set based SRS TCI State Indication MAC CE

	228
	292
	SP/AP SRS TCI State Indication MAC CE

	229
	293
	BFD-RS Indication MAC CE

	230
	294
	Differential Koffset

	231
	295
	Enhanced SCell Activation/Deactivation MAC CE with one octet Ci field

	232
	296
	Enhanced SCell Activation/Deactivation MAC CE with four octet Ci field 

	233
	297
	Unified TCI States Activation/Deactivation MAC CE

	234
	298
	PUCCH Power Control Set Update for multiple TRP PUCCH repetition MAC CE

	235
	299
	PUCCH spatial relation Activation/Deactivation for multiple TRP PUCCH repetition MAC CE

	236
	300
	Enhanced TCI States Indication for UE-specific PDCCH

	237
	301
	Positioning Measurement Gap Activation/Deactivation Command

	238
	302
	PPW Activation/Deactivation Command

	239
	303
	DL Tx Power Adjustment

	240
	304
	Timing Case Indication

	241
	305
	Child IAB-DU Restricted Beam Indication

	242
	306
	Case-7 Timing advance offset

	243
	307
	Provided Guard Symbols for Case-6 timing

	244
	308
	Provided Guard Symbols for Case-7 timing

	245
	309
	Serving Cell Set based SRS Spatial Relation Indication

	246
	310
	PUSCH Pathloss Reference RS Update

	247
	311
	SRS Pathloss Reference RS Update

	248
	312
	Enhanced SP/AP SRS Spatial Relation Indication

	249
	313
	Enhanced PUCCH Spatial Relation Activation/Deactivation

	250
	314
	Enhanced TCI States Activation/Deactivation for UE-specific PDSCH

	251
	315
	Duplication RLC Activation/Deactivation

	252
	316
	Absolute Timing Advance Command

	253
	317
	SP Positioning SRS Activation/Deactivation

	254
	318
	Provided Guard Symbols

	255
	319
	Timing Delta



Annex 3: Draft reply RAN1 LS

1. Overall Description:

RAN2 thanks RAN1 for their LS on MAC CE to activate/deactivate semi-persistent PUCCH report for LTM. Based on the agreement in RAN2, RAN2 would like to provide the RAN2 conclusion as follows:
For the activation/deactivation of SP CSI reporting on PUCCH for LTM, it is supported by extending the legacy SP CSI reporting on PUCCH Activation/Deactivation MAC CE.

2. Actions
To RAN1 group
ACTION: 	RAN2 kindly asks RAN1 to take the above feedback into consideration. 

3. Date of Next RAN2 Meetings:
TSG RAN WG2 Meeting #125bis    		15 April – 19 April 2024		                                 China
TSG RAN WG2 Meeting #126		20 May – 24 May 2024		                                 Japan
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