Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2 #125	R2-2401380
Athens, Greece, February 26th – March 1st, 2024

Agenda Item:	7.4.1.4
Source:	Ericsson
Title:	MAC remaining issues for LTM
Document for:	Discussion, Decision
1	Introduction
This contribution addresses miscellaneous corrections to 38.321. A text proposal covering proposed changes is summarized in Appendix. 
[bookmark: _Ref178064866]2	Discussion
2.1	Semi-persistent PUCCH reporting
In incoming LS [1], RAN1 has identified the following issue: 
“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.”

The issue is that the legacy SP CSI reporting on PUCCH Activation/Deactivation MAC CE points to CSI report configurations in csi-ReportConfigToAddModList in CSI-MeasConfig, whereas the LTM CSI reporting is configured in ltm-CSI-ReportConfigToAddModList. The legacy SP CSI reporting on PUCCH Activation/Deactivation MAC CE includes four bits {S0, S1, S2, S3} pointing to the four first entries in the csi-ReportConfigToAddModList with type set to semiPersistentOnPUCCH. A bit set to 1 means that the corresponding Semi-Persistent CSI report configuration is activated. A bit set to 0 means that the corresponding Semi-Persistent CSI report configuration is deactivated. 
Two approaches could be considered for adding the support for LTM CSI reporting
1. Add a new MAC CE for LTM SP CSI activation/deactivation. Since the Serving Cell ID and BWP ID fields are not needed for LTM SP CSI activation/deactivation, these can be left out and then one octet would be sufficient, just including the four bits S0-S3 to control the activation/deactivation of the four LTM SP CSI configurations with type set to semi-persistent. This approach consumes one LCID to indicate the new MAC CE format, but the LCID range was recently extended.
2. The SP CSI reporting on PUCCH Activation/Deactivation MAC CE includes several reserved bits that could be used to add the support for LTM CSI reporting. There are in total 5 reserved bits in the SP CSI reporting on PUCCH Activation/Deactivation MAC CE, see Figure 1. One approach is to use one of the reserved R bits to indicate whether S0-S3 point to legacy CSI report configurations or LTM CSI report configurations. 0 would indicate that the legacy CSI report configuration is used and 1 would indicate that the LTM CSI report configuration is used, and in this case the UE shall also ignore the Serving Cell ID and BWP ID, as these are not needed for the LTM CSI reporting.


[bookmark: _Ref158899172]Figure 1: SP CSI reporting on PUCCH Activation/Deactivation MAC CE

We see pros and cons of both solutions and have no strong preference among the two approaches and leave it for RAN2 to discuss.
[bookmark: _Toc158996509]RAN2 to discuss whether to introduce a new MAC CE or use the reserved bits in the “SP CSI reporting on PUCCH Activation/Deactivation” MAC CE to control activation/deactivation of LTM CSI reporting.

[bookmark: _Hlk131700862][bookmark: _Hlk131700848]2.2	Candidate TCI state activation/deactivation
[bookmark: _Hlk158909658]The Candidate Cell TCI States Activation/Deactivation MAC CE currently has the following content:


Figure 1: The content of the candidate cell TCI states Activation/Deactivation MAC CE.
The way the MAC CE is designed, it only allows activation/deactivation of TCI states for one candidate cell at a time. To activate TCI states corresponding to multiple candidate cells, multiple MAC CEs would have to be sent. At first glance, this may seem like a nice solution: it looks like it would be possible to send these MAC CEs in the same PDSCH. However, this is complicated by the fact that the UE only supports a limited number of activated candidate TCI states, and that the execution order of MAC CEs is not specified in the standard. Clearly, if the NW activates more candidate TCI states than the UE supports, the behaviour would be undetermined. The only way for the NW to ensure that the number of activated candidate TCI states does not exceed the maximum supported by the UE is to first deactivate candidate TCI states for one candidate, wait for the HARQ ACK, and then activate candidate TCI states for another candidate. This approach is unnecessarily cumbersome.
[bookmark: _Toc158987337]The candidate cell TCI states Activation/Deactivation MAC CE can only activate/deactivate TCI states for one LTM candidate cell at a time.
This is unfortunate, and it breaks the paradigm of the earlier MAC CEs that activate TCI states, e.g., Unified TCI States Activation/Deactivation MAC CE. With these legacy MAC CEs, all the currently activated TCI states are replaced by the TCI states in the corresponding MAC CE. Any TCI state that is not included in the MAC CE is deactivated. It would be preferable to keep this paradigm also for the Candidate Cell TCI States Activation/Deactivation MAC CE. This would require a change of the current MAC CE layout to allow activation/deactivation of TCI states across different LTM candidate cells within the same MAC CE. This topic is being discussed in RAN1, and we can expect to get some input from them.
[bookmark: _Toc158996510]RAN2 to consider based on RAN1 input to reformat the candidate cell TCI states activation/deactivation MAC CE to allow activation/deactivation of TCI states across different LTM candidate cells within the same MAC CE.
2.2	Corrections to LTM cell switch command
2.2.1	Timing Advance Command
In the description of the Timing Advance Command field of the LTM cell switch command MAC CE in 6.1.3.xy, the value indicating that no valid timing adjustment is available for the PTAG of the LTM target cell is given in hexadecimal format, i.e. FFF. Since the values for TA are given in decimal format in the referenced TS 38.213, we propose to change to decimal format, i.e. 4095.
[bookmark: _Toc158996511]Change the value for “no valid timing adjustment available” in the description of the Timing Advance Control field from hexadecimal “FFF” to decimal “4095”.
2.2.2	“C” field
The meaning of the sentence “If the value of this field is set to 1, the following fields are present,  Random Access Preamble index field, S/U field, SS/PBCH index field and PRACH Mask index field.” is unclear in the “C” field description. Does it refer to the fields listed in the sentence or does it refer to the fields in the MAC CE, following the C field, including (but not limited to?) Random Access Preamble index field, S/U field, SS/PBCH index field and PRACH Mask index field? The text should be clarified by leaving out the word “including”, i.e. “If the value of this field is set to 1, the following fields are present: Random Access Preamble index field, S/U field, SS/PBCH index field and PRACH Mask index field.”    
[bookmark: _Toc158996512]Clarify the meaning of “the following fields” in the field description of the “C” field by removing the word “including”.
2.2.3	“S/U” field 
In 6.1.3.xy the field description of the S/U field is described as follows:
S/U: This field indicates which UL carrier to transmit the PRACH of the contention-free Random Access Resources. If the value of this field is set to 1, SUL is used; otherwise, NUL is used. The length of the field is 1 bit; 
The naming of the S/U field is taken from PDCCH order in 38.212, which uses SUL/UL terminology, but the description refers to SUL/NUL. We propose to also align the text in description to the SUL/UL terminology, thus removing the N from NUL. Alternatively, the name of the field could be changed to S/N indicator, to align with the SUL/NUL terminology of the field description.
[bookmark: _Toc158996513]Change the field description of the S/U indicator to apply SUL/UL terminology.
 2.3	Corrections to Table 6.2.1-1b 
There are two missing MAC CE in table 6.2.1-1b, as indicated below:
Table 6.2.1-1b: Values of one-octet eLCID for DL-SCH
	Codepoint
	Index
	LCID values

	0 to 216
	64 to 280
	Reserved

	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 MAC CE

	220
	284
	Candidate Cell TCI States Activation/Deactivation MAC CE

	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


 
[bookmark: _Toc158996514]Add missing MAC CE for LTM cell switch command and Candidate cell TCI states activation/deactivation in table 6.2.1-1b.
3	Conclusion
Based on the discussion in the previous sections the following is proposed:
Proposal 1	RAN2 to discuss whether to introduce a new MAC CE or use the reserved bits in the “SP CSI reporting on PUCCH Activation/Deactivation” MAC CE to control activation/deactivation of LTM CSI reporting.
Proposal 2	RAN2 to consider based on RAN1 input to reformat the candidate cell TCI states activation/deactivation MAC CE to allow activation/deactivation of TCI states across different LTM candidate cells within the same MAC CE.
Proposal 3	Change the value for “no valid timing adjustment available” in the description of the Timing Advance Control field from hexadecimal “FFF” to decimal “4095”.
Proposal 4	Clarify the meaning of “the following fields” in the field description of the “C” field by removing the word “including”.
Proposal 5	Change the field description of the S/U indicator to apply SUL/UL terminology.
Proposal 6	Add missing MAC CE for LTM cell switch command and Candidate cell TCI states activation/deactivation in table 6.2.1-1b.
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[bookmark: _Toc155999699]5.18.35	LTM Cell Switch Command
The network may instruct the UE to perform LTM cell switch procedure by sending the LTM Cell Switch Command MAC CE described in clause 6.1.3.75.
The MAC entity shall:
1>	if the MAC entity receives an LTM Cell Switch Command MAC CE on a Serving Cell:
2>	indicate to upper layers that the LTM cell switch procedure is triggered and the Target Configuration ID included in the MAC CE;
2>	if the MAC reset operation as specified in clause 5.12 is performed, as requested by upper layers:
3>	if Timing Advance Command value (hexa-decimal) is not set as FFF4095:
4>	process the received Timing Advance Command (see clause 5.2);
4>	consider the RACH-less LTM cell switch to be ongoing;
4>	if the MAC entity is associated with SCG:
5>	indicate to upper layers to skip the Random Access procedure for this LTM cell switch.
3>	else if the Timing Advance measurement is configured as specified in TS 38.331 [5] and the UE has successfully measured the Timing Advance for the indicated LTM target:
4>	process the measured Timing Advance (see clause 5.2);
4>	consider the RACH-less LTM cell switch to be ongoing.
4>	if the MAC entity is associated with SCG:
5>	indicate to upper layers to skip the Random Access procedure for this LTM cell switch.
3>	if TCI state information is included:
4>	consider the SSB corresponding to the indicated TCI state as the one used for configured uplink grant selection for the initial uplink transmission towards the candidate cell for RACH-less LTM cell switch (as in clause 5.8.2);
4>	indicate to lower layers the information regarding the TCI state information included in the LTM Cell Switch Command MAC CE.
[…]
[bookmark: _Toc155999848]6.1.3.75	LTM Cell Switch Command MAC CE
The LTM Cell Switch Command MAC CE is identified by MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size with following fields (Figure 6.1.3.75-1):
-	R: Reserved bit, set to 0;
-	Target Configuration ID: This field indicates the index of candidate target configuration to apply for LTM cell switch, corresponding to ltm-CandidateId minus 1 as specified in TS 38.331 [5]. The length of the field is 3 bits;
-	Timing Advance Command: This field indicates whether the TA is valid for the LTM target cell (i.e. the SpCell corresponding to the target configuration indicated by Target Configuration ID field). If the value of this field is set to FFF4095, this field indicates that no valid timing adjustment is available for the PTAG of the LTM target cell; Otherwise, this field indicates the index value TA used to control the amount of timing adjustment that the MAC entity has to apply in TS 38.213 [6], and that the UE can skip the Random Access procedure for this LTM cell switch. The length of the field is 12 bits;
-	TCI state ID: This field indicates and activates the TCI state for the LTM target cell (i.e. the SpCell of the target configuration indicated by the Target Configuration ID field). The TCI state is identified by TCI-StateId in ltm-DL-OrJointTCI-StateToAddModList as specified in TS 38.331 [5]. If the value of unifiedTCI-StateType in the configuration indicated by Target Configuration ID field is joint, this field is for joint TCI state, otherwise, this field is for downlink TCI state. The length of the field is 7 bits;
-	UL TCI state ID: This field indicates and activates the uplink TCI state for the LTM target cell (i.e. the SpCell of the target configuration indicated by the Target Configuration ID field). The most significant bits of UL TCI state ID are considered as reserved bits and the remainder 6 bits indicate the TCI-UL-StateId in ltm-UL-TCI-StatesToAddModList as specified in TS 38.331 [5]. This field is included if the value of unifiedTCI-StateType in the configuration indicated by Target Configuration ID field is separate. The length of the field is 8 bits;
-	C: This field indicates the presence of the contention-free Random Access Resources fields. If the value of this field is set to 1, the following fields are present:, including Random Access Preamble index field, S/U field, SS/PBCH index field and PRACH Mask index field. If the value of this field is set to 0, Random Access Preamble index field, SS/PBCH index field and PRACH Mask index field are absent, and S/U field is considered as Reserved field.
-	S/U: This field indicates which UL carrier to transmit the PRACH of the contention-free Random Access Resources. If the value of this field is set to 1, SUL is used; otherwise, NUL is used. The length of the field is 1 bit;
-	Random Access Preamble index: This field indicates the Random Access Preamble index of the contention-free Random Access Resources. The length of the field is 6 bits;
-	SS/PBCH index: This field indicates the SS/PBCH that shall be used to determine the RACH occasion for the PRACH transmission of the contention-free Random Access Resources. The length of the field is 6 bits;
-	PRACH Mask index: This field indicates the RACH occasion(s) associated with the SS/PBCH indicated by "SS/PBCH index" for the PRACH transmission of the contention-free Random Access Resources, referring to the rach-ConfigDedicated (if not provided otherwise to the rach-ConfigCommon) in the UL BWP configuration of firstActiveUplinkBWP-Id as specified in TS 38.331 [5]. The length of the field is 4 bits.

Figure 6.1.3.75-1: LTM Cell Switch Command MAC CE
[bookmark: _Toc155999849]6.1.3.76	Candidate Cell TCI States Activation/Deactivation MAC CE
The Candidate Cell TCI States Activation/Deactivation MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size consisting of following fields:
-	Candidate Cell ID: This field indicates the identity of an LTM candidate cell for which the MAC CE applies, corresponding to the ltm-CandidateId minus 1 as specified in TS 38.331 [5]. The length of the field is 3 bits;
-	Pi: This field indicates whether each TCI codepoint has multiple TCI states or a single TCI state. If the Pi field is set to 1, the ith TCI codepoint includes the DL TCI state and the UL TCI state. If the Pi field is set to 0, the ith TCI codepoint includes only the DL/joint TCI state or the UL TCI state. The codepoint to which a TCI state is mapped is determined by its ordinal position among all the TCI state ID fields;
-	D/U: This field indicates whether the TCI state ID in the same octet is for a joint/downlink or an uplink TCI state. If this field is set to 1, the TCI state ID in the same octet is for joint/downlink TCI state. If this field is set to 0, the TCI state ID in the same octet is for uplink TCI state;
-	TCI state ID: This field indicates the TCI state identified by TCI-StateId in ltm-DL-OrJointTCI-StateToAddModList or TCI-UL-StateId in ltm-UL-TCI-StatesToAddModList as specified in TS 38.331 [5]. If D/U is set to 1, 7-bits length TCI state ID i.e. TCI-StateId as specified in TS 38.331 [5] is used. If D/U is set to 0, the most significant bit of TCI state ID is considered as the reserved bit and remaining 6 bits indicate the TCI-UL-StateId as specified in TS 38.331 [5]. The maximum number of activated TCI states is 16;
-	R: Reserved bit, set to 0.

Figure 6.1.3.76-1: Candidate Cell TCI state activation/deactivation MAC CE
[…]
Table 6.2.1-1b: Values of one-octet eLCID for DL-SCH
	Codepoint
	Index
	LCID values

	0 to 216
	64 to 280
	Reserved

	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 MAC CE

	220
	284
	Candidate Cell TCI States Activation/Deactivation MAC CE

	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
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