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Introduction
In the current TS 38.321 [1], the Candidate Cell TCI States Activation/Deactivation MAC CE has introduced to support to activate/deactivate TCI states associated to a subset of codepoints in DCI for LTM. However, the current MAC CE format makes difficult to know the actual numbers of activated TCI codepoint(s) because there is no explicit parameter for the activated TCI codepoint in the MAC CE.
In this contribution, we suggest to revise the Candidate Cell TCI States Activation/Deactivation MAC CE to add the new field to indicate the actual numbers of activated TCI codepoint(s) in this MAC CE.
Discussion
Introduction
Rel-18 LTM UE performs L1 measurement and reports CSI measurement results to NW, based on which NW decides the target cell for cell switch. NW activates/deactivates a list of TCI states before cell switch and indicates one activated TCI state in LTM cell switch MAC CE. The signal in MAC CE is needed to activate/deactivate TCI states associated to a subset of codepoints in DCI. Here, the number of activated TCI states codpoint(s) should be flexible from one to eight. However, the current MAC CE format makes difficult to know the actual numbers of activated TCI codepoint(s) because there is no explicit parameter for the activated TCI codepoint in the MAC CE, see Appendix which captures the MAC CE related text from TS 38.321 [1].
Observation 1: The current MAC CE format for Candidate Cell TCI States Activation/Deactivation MAC CE makes difficult to know the actual numbers of activated TCI codepoint(s) because there is no explicit parameter for the activated TCI codepoint in the MAC CE.
Support the Flexible Number of TCI States using MAC CE
From our understanding, this MAC CE format referred the Unified TCI States Activation/Deactivation MAC CE which was introduced in Rel-17 feMIMO WI. We think this MAC CE format is not optimized so need to be enhanced. As we mentioned above, the required feature of the MAC CE signaling to indicate at most 8 TCI codepoints and this MAC CE has variable length. So, if UE decodes all fields and the subheader after receiving this MAC CE, UE could know the number of activated TCI codepoints and the TCI states using the combination of MAC SDU length, the Pi field and TCI state ID fields.
However, it is not good MAC CE design i.e. it cause the complex UE implementation.
We think the Rel-18 Candidate Cell TCI States Activation/Deactivation MAC CE could be enhanced to add the explicit field to indicate the activated TCI codepoints in the MAC CE. It gives a simple UE implementation to support the activating at most 8 TCi codepoints using this MAC CE.
Proposal: Add the new explicit indication of the number of activated TCI codepoints in the Candidate Cell TCI States Activation/Deactivation MAC CE.
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In this contribution, we provides the two options to support indicating the activated TCI codepoints in Candidate Cell TCI States Activation/Deactivation MAC CE. Both options could work from our understanding and we have slight prefer the option 1 because of simplicity.
1) Option 1: Adding the new Number of codepoints field 

	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 [1]. 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;
-	Number of codepoints: This field indicates the number of codepoints of the DCI Transmission Configuration Indication field to which TCI states presented/activated in this MAC CE are associated. The length of the field is 3 bits. The value of this field is from 1 to 8. The field set to value i (i=1, 2, .., 8) indicates the TCI states presented/activated in this MAC CE are associated with first i codepoints (i.e., codepoints with value 1 to i), the first Pi fields (i.e., P1, P2, .., Pi) are present, and R bits are present instead of  Pi+1, .., P8. 
-	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; A TCI state is activated if its TCI state ID is present. Otherwise, it is deactivated.
-	R: Reserved bit, set to 0.


Figure 4: Candidate Cell TCI state activation/deactivation MAC CE Example-1



2) Option 2: Adding the new Ci field (bitmap)

	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 [1]. 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;
-	Ci: This field indicates whether TCI state(s) associated to the i-th codepoint of the DCI Transmission Configuration Indication field are presented/activated in this MAC CE. This field set to value 1 indicates Pi field is present and the TCI state(s) associated to the i-th codepoint are present/activated. This field set to 0 indicates R bit is present instead of Pi and the TCI state(s) associated to the i-th codepoint are absent.
-	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; A TCI state is activated if its TCI state ID is present. Otherwise, it is deactivated.
-	R: Reserved bit, set to 0.


Figure 6: Candidate Cell TCI state activation/deactivation MAC CE Example-2



Proposal 2: RAN2 determine either Option 1 or Option 2 for the revised Candidate Cell TCI States Activation/Deactivation MAC CE format.
Conclusion
Based on the discussion, we have the following proposals.
Observation 1: The current MAC CE format for Candidate Cell TCI States Activation/Deactivation MAC CE makes difficult to know the actual numbers of activated TCI codepoint(s) because there is no explicit parameter for the activated TCI codepoint in the MAC CE.
Proposal 1: Add the new explicit indication of the number of activated TCI codepoints in the Candidate Cell TCI States Activation/Deactivation MAC CE.
Proposal 2: RAN2 determine either Option 1 or Option 2 for the revised Candidate Cell TCI States Activation/Deactivation MAC CE format.
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Appendix
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
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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

	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
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