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1.	Introduction
In RAN1#112bis, for sDCI based mTRP operation, RAN1 agreed agreements for S-DCI based mTRP operation.
	Agreement
On unified TCI framework extension for S-DCI based MTRP operation, support the followings:
· For a serving cell configured with joint DL/UL TCI mode, a full-set or any sub-set of {first joint TCI state, second joint TCI state} can be mapped to a TCI codepoint of the existing TCI field in a DCI format 1_1/1_2 by TCI state activation command (MAC-CE)
· For a serving cell configured with separate DL/UL TCI mode, a full-set or any sub-set of {first DL TCI state, first UL TCI state, second DL TCI state, second UL TCI state} can be mapped to a TCI codepoint of the existing TCI field in a DCI format 1_1/1_2 by TCI state activation command (MAC-CE)
· TCI state activation command (MAC-CE) should indicate that each joint/DL/UL TCI state mapped to a TCI codepoint is the first or second joint/DL/UL TCI state (detail on how to indicate above is up to RAN2 design)
· The first/second indicated joint/DL/UL TCI state(s) is updated according to the corresponding first/second joint/DL/UL TCI state(s) mapped to the TCI codepoint received by the UE
· If the UE receives a TCI codepoint mapped with a sub-set of {first joint TCI state, second joint TCI state} or {first DL TCI state, first UL TCI state, second DL TCI state, second UL TCI state}, the UE shall update the first/second indicated joint/DL/UL TCI state(s) according to the first/second joint/DL/UL TCI state(s) in the subset and keep other indicated first/second joint/DL/UL TCI state(s) that is not updated by the received TCI codepoint




Based on RAN1 agreement, RAN2 made some agreements for Unified TCI state activation/deactivation MAC CE.
In this contribution, we present our view on the further discussion point for Unified TCI state A/D MAC CE and suggest formats
2.	Discussion
For sDCI based mTRP operation, RAN2 made agreements for joint mode and separate mode as follows.
	RAN2#122
For sDCI based mTRP operation using unified TCI state framework, introduce the new MAC CE, with the following high level design principles:
·  If the signaling type of the unified TCI state configuration is configured by RRC (i.e. either joint DL/UL TCI state or separate DL/UL TCI state), it applies to both TRP (i.e., as configured by RRC for both TRPs).
The following information can be indicated by the MAC CE (for joint DL/UL TCI mode):
· if the unified TCI state is for one of the TRPs (i.e., 1st or 2nd) or for both TRPs,
· if  the indicated TCI codepoint consists of one TCI state, whether the indicated TCI state(s) is for the first or second TRP(s)
FFS for the separate DL/UL TCI mode. 



	RAN2#123
The following information can be indicated by the MAC CE (for separate DL/UL TCI mode):
· if the unified TCI state is for one of the TRPs (i.e., 1st or 2nd) or for both TRPs,
· if the indicated TCI codepoint consists of one TCI state, whether the indicated TCI state(s) is for the first or second TRP(s)
· if the unified TCI codepoint is for all, or sub-set of {first DL TCI state, first UL TCI state, second DL TCI state, second UL TCI state}

Working assumption: separate MAC CEs are introduced for joint TCI State and separate DL/UL TCI States respectively.




For the joint mode, RAN2 agreed to indicate whether Unified TCI state is for 1st TRP, 2nd TRP or both TRPs, i.e., three cases need to be indicated. In addition, RAN2 agreed if the indicated TCI codepoint consists of one TCI state, whether the indicated TCI state is for the 1st TRP or 2nd TRP. 
In the legacy Unified TCI state A/D MAC CE, P field being 1-bit per TCI codepoint is used to indicate whether there is two TCI sate or one TCI state, but 1-bit is not enough for indicating three cases. Thus, 2-bits of new field should be introduced to replace P field, e.g. T field having 2-bits per TCI codepoint, and 2-octets are required for 8 TCI codepoint.


Figure 2. Example of Unified TCI state Activation/Deactivation MAC CE for joint mode

Figure 2 shows an example of Unified TCI state Activation/Deactivation MAC CE for joint mode. Ti,j field indicates which sub-set of joint TCI state is included. "i" means the index of TCI codepoint and "j" means the index of TRP. For example, if T2,1 set to 1, joint TCI state for 1st TRP of 2nd TCI codepoint is included in Unified TCI state Activation/Deactivation MAC CE for joint mode.
TCI state ID field is included in ascending order based on i and j, so whether the included TCI state ID is for which TRP can be represented by Ti,j field.
Note that for joint mode, UL state and DL state are paired. Thus, only one joint TCI state is provided for both UL state and DL state, and D/U field used in the legacy Unified TCI state A/D MAC CE is not needed.
Proposal 1. For joint mode in sDCI based mTRP operation, RAN2 consider following format as a baseline for new Unified TCI State A/D MAC CE.



For the separate mode, RAN2 agreed to indicate whether Unified TCI state is for 1st TRP, 2nd TRP or both TRPs and whether Unified TCI codepoint is for all, or sub-set of {first DL TCI state, first UL TCI state, second DL TCI state, second UL TCI state}. Thus, Unified TCI State Activation/Deactivation MAC CE should indicate that which sub-set of TCI states of which TRP are activated for all combinations of sub-set, as in following table. In order to indicate which sub-set of TCI state is activated, 4-bits field is needed per TCI codepoint and 4-octets are required for 8 TCI codepoint.
	No.
	1st UL TCI state
	1st DL TCI state
	2nd UL TCI state
	2nd DL TCI state

	1
	0
	0
	0
	0

	2
	1
	0
	0
	0

	3
	0
	1
	0
	0

	4
	0
	0
	1
	0

	5
	0
	0
	0
	1

	6
	1
	1
	0
	0

	7
	1
	0
	1
	0

	8
	1
	0
	0
	1

	9
	0
	1
	1
	0

	10
	0
	1
	0
	1

	11
	0
	0
	1
	1

	12
	1
	1
	1
	0

	13
	1
	1
	0
	1

	14
	1
	0
	1
	1

	15
	0
	1
	1
	1

	16
	1
	1
	1
	1


Table 1. The number of Unified TCI state in separate mode 



Figure 3. Example of Unified TCI state Activation/Deactivation MAC CE for separate mode
Figure 3 shows an example of Unified TCI state Activation/Deactivation MAC CE for separate mode. Ti,j D/U field indicates which sub-set of TCI state for DL or UL is included. "i" and "j" indicate the index of TCI codepoint and the index of TRP as in joint mode, and D/U indicates whether DL TCI state or UL TCI sate included. For example, if T2,1D set to 1, DL TCI state for 1st TRP of 2nd TCI codepoint is included in the MAC CE for separate mode. If T3,2U set to 1, UL TCI state for 2nd TRP of 3rd TCI codepoint is included. 
Similar to joint mode, TCI state ID field is included in ascending order based on i, j and D/U, so whether the included TCI state is for which TRP can be represented by T field.
In addition, the inclusion of 1st TRP/2nd TRP of DL/UL state are indicated by T field, so D/U field in the legacy Unified TCI state A/D MAC CE is not needed for separate mode.
Proposal 2. For separate mode in sDCI based mTRP operation, RAN2 consider following format as a baseline for new Unified TCI State A/D MAC CE.



Next, whether to use separate MAC CE format is used for joint mode and separate mode can be discussed. For sDCI based mTRP operation, as suggested above, the size of T field is different. For joint mode, 2-octets are required, and for separate mode, 4-octets are required. Thus, it is reasonable to use separate MAC CE format for joint mode and separate mode.
It may be thought that 4-octets format can also cover joint mode and one MAC CE format is used. However, we think it is not desirable in signaling overhead point of view.
Proposal 3. For sDCI based mTRP operation, separate MAC CE format is used respectively for joint mode and separate mode

With introducing new separate MAC CE format, new eLCID needs to be introduced. Then, the next discussion is whether to use separate eLCID for joint mode and separate mode.
In our view, separate eLCID for joint mode and separate mode is not needed. TCI mode is configured per serving cell, so the network provides Unified TCI state Activation/Deactivation MAC CE differently depending on TCI mode configuration and the UE can decode Unified TCI state Activation/Deactivation MAC CE depending on TCI mode configuration. Thus, there is no ambiguity issues even if same eLCID is used for joint mode and separate mode.
Proposal 4. For sDCI based mTRP operation, one eLCID is used for both for Unified TCI State A/D MAC CE of joint mode and Unified TCI State A/D MAC CE of separate mode.

From Proposal 1-5, we provide TP in Annex.
Proposal 5. Adopt TP as in Annex.

3.	Conclusion
In this document, we present our view on impact of mTRP on MAC CE, and made proposals as follows.
Proposal 1. For joint mode in sDCI based mTRP operation, RAN2 consider following format as a baseline for new Unified TCI State A/D MAC CE.


Proposal 2. For separate mode in sDCI based mTRP operation, RAN2 consider following format as a baseline for new Unified TCI State A/D MAC CE.


Proposal 3. For sDCI based mTRP operation, separate MAC CE format is used respectively for joint mode and separate mode
Proposal 4. For sDCI based mTRP operation, one eLCID is used for both for Unified TCI State A/D MAC CE of joint mode and Unified TCI State A/D MAC CE of separate mode.
Proposal 5. Adopt TP as in Annex.

4.	Reference
[1] R2-2309434	LS on Rel-18 higher-layers parameter list (R1-2308674; contact: Ericsson)

5.	Annex
6.1.3.XX	Unified TCI States Activation/Deactivation MAC CE for sDCI based mTRP
The Unified TCI States Activation/Deactivation MAC CE for sDCI mTRP 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:
-	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. If the indicated Serving Cell is configured as part of a simultaneousU-TCI-UpdateList1, simultaneousU-TCI-UpdateList2, simultaneousU-TCI-UpdateList3 or simultaneousU-TCI-UpdateList4 as specified in TS 38.331 [5], this MAC CE applies to all theServing Cells in the set simultaneousU-TCI-UpdateList1, simultaneousU-TCI-UpdateList2, simultaneousU-TCI-UpdateList3 or simultaneousU-TCI-UpdateList4, respectively;
-	DL BWP ID: This field indicates a DL 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;
-	UL 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]. If value of unifiedTCI-StateType in the Serving Cell indicated by Serving Cell ID is joint, this field is considered as the reserved bits. The length of the BWP ID field is 2 bits;
-	Ti, j (joint TCI mode): This field indicates presence of octet(s) containing TCI state ID for TRP of TCI codepoint, where i is the index of TCI codepoint and j is the index of TRP. If Ti, j field is set to 1, it indicates that the joint TCI state for jth TRP of ith TCI codepoint is includesd. If Ti, j field is set to 0, it indicates that the joint TCI state for jth TRP of ith TCI codepoint is absent;
-	Ti, j, D/U (separate TCI mode): This field indicates presence of octet(s) containing DL or UL TCI state ID for TRP of TCI codepoint, where i is the index of TCI codepoint, j is the index of TRP, D indicates the DL TCI state and U indicates the UL TCI state. If Ti, j, D field is set to 1, it indicates that the DL TCI state for jth TRP of ith TCI codepoint is included. If Ti, j, D field is set to 1, it indicates that the UL TCI state for jth TRP of ith TCI codepoint is included. If Ti, j, D or Ti, j, U field is set to 0, it indicates that DL TCI state or UL TCI state for jth TRP of ith TCI codepoint is absent;
-	TCI state ID: This field indicates the TCI state identified by TCI-StateId 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 remainder 6 bits indicate the TCI-UL-State-Id 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.XX-1: Unified TCI state activation/deactivation MAC CE for joint TCI mode in sDCI based mTRP 



Figure 6.1.3.XX-2: Unified TCI state activation/deactivation MAC CE for separate TCI mode in sDCI basec mTRP 
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…Unnecessary part omitted…
Table 6.2.1-1a Values of two-octet eLCID for DL-SCH
	Codepoint
	Index
	LCID values

	0 to (216 – 1)
	320 to (216 + 319)
	Identity of the logical channel



Table 6.2.1-1b Values of one-octet eLCID for DL-SCH
	Codepoint
	Index
	LCID values

	0 to 226
	64 to 290
	Reserved

	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

	XXX
	XXX
	Unified TCI state Activation/Deactivation MAC CE for sDCI based mTRP
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