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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1 #112, the following agreements were approved:
	Agreement
On unified TCI framework extension for S-DCI based MTRP, a 2-bit [TCI selection field] can be configured by RRC to be present in a DCI format 1_1/1_2 that schedules/activates PDSCH reception (including dynamic PDSCH and SPS PDSCH) according to the followings:
· [bookmark: _Hlk131668518]If the DCI format 1_1/1_2 indicates codepoint "00" for the [TCI selection field], the UE shall apply the first one of two indicated joint/DL TCI states to all PDSCH DMRS port(s) of corresponding PDSCH transmission occasions(s) scheduled/activated by the DCI format 1_1/1_2
· If the DCI format 1_1/1_2 indicates codepoint "01" for the [TCI selection field], the UE shall apply the second one of two indicated joint/DL TCI states to all PDSCH DMRS port(s) of corresponding PDSCH transmission occasions(s) scheduled/activated by the DCI format 1_1/1_2
· If the DCI format 1_1/1_2 indicates codepoint "10" for the [TCI selection field], the UE shall apply both indicated joint/DL TCI states to the PDSCH reception scheduled/activated by the DCI format 1_1/1_2
· FFS: Whether and how to use the codepoint "11" of the [TCI selection field]
If the UE is in FR1, or the UE supports the capability of two default beams for S-DCI based MTRP in FR2 regardless of threshold, above apply to PDSCH reception(s) scheduled/activated by the DCI format 1_1/1_2. 
· Note: If the UE supports the capability of two default beams for S-DCI based MTRP in FR2, UE uses both indicated joint/DL TCI states to buffer the received signal before a threshold.
If the UE doesn’t support the capability of two default beams for S-DCI based MTRP in FR2, above apply to the scheduled/activated PDSCH reception when the offset between the reception of the scheduling DCI format 1_1/1_2 and the scheduled/activated PDSCH reception is equal to or larger than a threshold
· FFS: How to apply the indicated joint/DL TCI state(s) to the scheduled/activated PDSCH reception if the offset between the reception of the scheduling DCI format 1_1/1_2 and the scheduled/activated PDSCH reception is less than a threshold in FR2
FFS: Detail of the capability of two default beams for S-DCI based MTRP 
FFS: The threshold value

Agreement
On unified TCI framework extension for S-DCI based MTRP, down-select at least one of the followings for PDSCH reception scheduled/activated by DCI format 1_1/1_2 configured w/o the [TCI selection field]:
· Alt1: Using RRC configuration to inform that the UE shall apply the first one, the second one, or both of two indicated joint/DL TCI states to the scheduled/activated PDSCH reception
· Alt2: The UE shall apply the first one of two indicated joint/DL TCI state(s) to the scheduled/activated PDSCH reception
· Alt3: The UE shall apply both of two indicated joint/DL TCI states to the scheduled/activated PDSCH reception
· Alt3A: The UE shall apply the same joint/DL TCI state(s) that is applied to the PDCCH reception with the scheduling/activation DCI to the scheduled/activated PDSCH reception
· Alt4: Which indicated joint/DL TCI state(s) is/are applied to the scheduled/activated PDSCH reception is determined according to the existing TCI field of the most recently applied beam indication DCI
Above applies at least if the offset between the reception of the scheduling DCI format 1_1/1_2 and the scheduled/activated PDSCH reception is equal to or larger than a threshold (if the threshold is needed)


In this contribution, we provide our views on unified TCI framework extension for multi-TRP.

Unified TCI framework
S-DCI based MTRP
In Rel-17, two types of unified TCI framework on single-TRP operation are introduced, where one type is joint TCI state and another type is separate TCI state. The benefit of unified TCI framework is not only for single TRP operation, but also could be extended to multiple TRP operation. If UE has capability of beam correspondence (BC), two joint TCI states can be applied for unified TCI framework, where each joint TCI state is associated with one TRP. If UE has capability of no beam correspondence (NBC), separate TCI state type can be configured, where up to 2 UL TCI states and up to 2 DL TCI states can be applied for multi-TRP operation. However, if separate TCI state type is configured for multi-TRP operation, the number of MAC CE activated codepoints of TCI field may not be sufficient for all the possible combination(s) of DL/UL TCI states because there may be up to two DL TCI states and/or up to two UL TCI states indicated by a TCI codepoint. In this case, we can consider to increase the max number of MAE CE activated TCI codepoints and increase the max number of TCI field bits for flexible TCI state indication. For DCI overhead reduction, if the number of activated TCI codepoints is more than 8, the bit width for TCI field is determined as  bits, where I is the number of the max number of MAE CE activated TCI codepoints.
Proposal 1: Increase the max number of MAE CE activated TCI codepoints and increase the max number of TCI field bits for flexible TCI state indication. If the number of activated TCI codepoints is more than 8, the bit width for TCI field is determined as  bits, where I is the number of the max number of MAE CE activated TCI codepoints.

TCI selection filed for PDSCH reception(s)
For the scheduling flexibility, we had agreed that a 2-bit [TCI selection filed] is supported to determine which one or both of the indicated joint/DL TCI states applying to the scheduled/activated PDSCH reception as shown in Table 1. The codepoint “10” for selecting the both applied joint/DL TCI states is sufficient for PDSCH SDM/FDM/TDM/SFN Tx schemes, and the mapping rule is clear in current specification. Hence, the codepoint "11" of the [TCI selection field] can be reserved.
Proposal 2: Reserve the codepoint "11" of the [TCI selection field]

Table 1 TCI selection field 
[image: ]
Besides, the presence of [TCI selection filed] is configurable by RRC. When the [TCI selection filed] is not present in DCI format 1_1/1_2, it’s not clear how the UE applies which one or both indicated joint/DL TCI state(s) for PDSCH reception. In our opinion, the NW should still have flexibility to decide which one or both indicated joint/DL TCI state(s) as the default TCI state(s) for PDSCH reception based on DL traffic load or DL channel quality. Therefore, when the [TCI selection filed] is not present in DCI format 1_1/1_2, the default indicated joint/DL TCI state(s) is configured by RRC and the default indicated joint/DL TCI state(s) could be the 1st indicated joint/DL TCI state, the 2nd indicated joint/DL TCI state, or both of indicated joint/DL TCI states. 
Proposal 3: When the [TCI selection filed] is not present in DCI format 1_1/1_2, the default indicated joint/DL TCI state(s) is configured by RRC and the default indicated joint/DL TCI state(s) could be the 1st indicated joint/DL TCI state, the 2nd indicated joint/DL TCI state, or both of indicated joint/DL TCI states.
Default TCI state(s) for potential PDSCH reception in unified TCI framework 
[bookmark: _Hlk131668881]If UE supports the capability of two default beams, we had agreed joint/DL DCI state(s) indicated by TCI selection field applying to PDSCH reception(s) regardless of threshold. However, if UE doesn’t support the capability of two default beams for S-DCI based MTRP in FR2, it’s not clear how to apply the default TCI state for potential PDSCH reception if the time offset between the reception of the DL DCI and the corresponding PDSCH is less than a threshold. In this case, the UE may assume that the DM-RS ports of PDSCH are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the first one of two indicated joint/DL TCI states if the time offset between the reception of the DL DCI and the corresponding PDSCH is less than a threshold.
Proposal 4: For S-DCI based MTRP in unified TCI framework, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than a threshold and UE doesn’t support the capability of two default beams, the first one of two indicated joint/DL TCI states is applied to PDSCH reception.
[bookmark: _Ref129681832]Conclusion
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, we have the following proposals:
Proposal 1: Increase the max number of MAE CE activated TCI codepoints and increase the max number of TCI field bits for flexible TCI state indication. If the number of activated TCI codepoints is more than 8, the bit width for TCI field is determined as  bits, where I is the number of the max number of MAE CE activated TCI codepoints.
Proposal 2: Reserve the codepoint "11" of the [TCI selection field]
Proposal 3: When the [TCI selection filed] is not present in DCI format 1_1/1_2, the default indicated joint/DL TCI state(s) is configured by RRC and the default indicated joint/DL TCI state(s) could be the 1st indicated joint/DL TCI state, the 2nd indicated joint/DL TCI state, or both of indicated joint/DL TCI states.
Proposal 4: For S-DCI based MTRP in unified TCI framework, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than a threshold and UE doesn’t support the capability of two default beams, the first one of two indicated joint/DL TCI states is applied to PDSCH reception.
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