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1. Introduction
[bookmark: OLE_LINK1]RAN1 sent an LS in [1] to inform their agreements on Rel-18 MIMO enhancements. Section 2 of this contribution provides some initial considerations on one of the related topic, i.e., unified TCI framework extension for multi-TRP. Our proposals are summarized in section 3. 
2. Discussions
2.1 Unified TCI framework extension for M-DCI based MTRP
The following aggrements were captured in the LS [1].
	Agreement
On unified TCI framework extension for M-DCI based MTRP:
· The existing TCI field in a DCI format 1_1/1_2 (with or without DL assignment) associated with one coresetPoolIndex value can indicate the joint/DL/UL TCI state(s) specific to the same coresetPoolIndex value
· FFS: The UE shall apply the indicated joint/DL/UL TCI state(s) specific to a coresetPoolIndex value to channel(s)/signal(s) that have explicit or implicit association with the same coresetPoolIndex value
· A coresetPoolIndex value field is included in TCI state activation command (MAC-CE) to indicate that the mapping between the activated TCI state(s) and the TCI codepoint(s) is specific to which coresetPoolIndex value
“RAN2 impact: MAC-CE for TCI state activation”
“RAN4 impact: none”


[bookmark: _GoBack]It is clear from the highlighted part in yellow that a coresetPoolIndex value field needs to be included in in TCI state activation command (MAC-CE). And the purpose is to indicate the mapping between the activated TCI state(s) and the TCI codepoint(s) is specific to which coresetPoolIndex value. Since this requirement is already very clear, it is nature for RAN2 to follow RAN1’s conclusion and consider enhancing the R17 Unified TCI States Activation/Deactivation MAC CE accordingly. 
A possible enhancement for R17 Unified TCI States Activation/Deactivation MAC CE for M-DCI based MTRP is shown in Figure 1. In the example, one reserved bit is used to indicate the CORSET Pool ID (coresetPoolIndex=0 or coresetPoolIndex=1).
Such simple enhancement seems to fulfill the above requirement from RAN1. We therefore have the following proposal. 
Proposal 1: One reserved bit in R17 Unified TCI States Activation/Deactivation MAC CE is used for the CORSET Pool ID.


Figure 1 Example of enhanced unified TCI States Activation/Deactivation MAC CE for M-DCI based MTRP

2.2 Unified TCI framework extension for S-DCI based MTRP
Besides, RAN1 also discussed unified TCI framework extension for S-DCI based MTRP. For S-DCI based MTRP, the following agreements were provided in [1].
	Agreement
On unified TCI framework extension for S-DCI based MTRP, a DCI field in DCI format 1_1/1_2 that schedules/activates PDSCH reception is used to determine which one or both of the indicated joint/DL TCI states shall be applied to the scheduled/activated PDSCH reception
· The presence of the DCI field is configurable by RRC; when the DCI field is not present in DCI format 1_1/1_2, the UE shall apply the default indicated joint/DL TCI state(s) to PDSCH reception
· FFS: Details on the default indicated joint/DL TCI state(s) to PDSCH reception
· FFS: The DCI field is a new indicator field or an existing field (e.g., the existing TCI field)
· FFS: Regardless the DCI field is present or not present, how to apply the indicated joint/DL TCI state(s) to PDSCH reception if the offset between the reception of the DCI format 1_1/1_2 and the corresponding PDSCH reception is less than a threshold 
FFS: How to apply the indicated joint/DL TCI state(s) to PDSCH reception scheduled/activated by DCI format 1_0.
Above applies for the case where PDSCHs scheduled by the same DCI.
“RAN2 impact: Presence of the new DCI field is configurable by RRC”
“RAN4 impact: none”


For the other physical channels such as PUSCH, PUCCH, there are similar conclusions in RAN1. The main point is that some DCI fields or RRC configuration are used to indicate “which one or both of the indicated joint/DL/UL TCI states shall be applied” to given physical channels. 
From RAN2 point of view, the key requirement from these RAN1 agreements is that for the case of S-DCI based MTRP, the TCI state activation/deactivation MAC CE could active/de-active the TCI state(s) for separate TRP(s). 
However, neither the Unified TCI States Activation/Deactivation MAC CE nor the Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE can fulfill the requirement. Therefore, we see a need to enhance MAC CE for TCI state activation/deactivation for S-DCI based MTRP using unified TCI framework.
Proposal 2: MAC CE enhancement is needed for S-DCI based MTRP using unified TCI framework. 
Going one step further, we could discuss more detailed requirements for the abovementioned MAC CE enhancement.
In legacy, for the case of S-DCI based MTRP, the Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE could indicate to UE the activated TCI state(s) for one or both TRP(s). That is to say, each TCI codepoint in the DCI, which is mapped to the TCI state activated by the MAC CE, corresponding to one or both TRP(s). We think the same mechanism should be supported for S-DCI based MTRP using unified TCI framework.
Proposal 3: For the MAC CE enhancement, it is supported that each TCI codepoint corresponds to one or both TRP(s).
In Rel-17 Unified TCI States Activation/Deactivation MAC CE, it is allowed to configure one joint TCI state or DL and/or UL TCI state (separate TCI state type) for each TCI codepoint in the DCI. This should also be supported for unified TCI framework extension for S-DCI based MTRP.
Proposal 4: For the MAC CE enhancement, it is supported that each corresponding TRP maps to:
· one joint TCI state, or
· a DL TCI state, an UL TCI state, or a pair of DL and UL TCI states 
3. Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]This paper gives some initial considerations on the Unified TCI Framework Extension for Multi-TRP. The contribution of this paper is summarized as follows,
Unified TCI framework extension for M-DCI based MTRP
Proposal 1: One reserved bit in R17 Unified TCI States Activation/Deactivation MAC CE is used for the CORSET Pool ID.
Unified TCI framework extension for S-DCI based MTRP
Proposal 2: MAC CE enhancement is needed for S-DCI based MTRP using unified TCI framework.
Proposal 3: For the MAC CE enhancement, it is supported that each TCI codepoint corresponds to one or both TRP(s).
Proposal 4: For the MAC CE enhancement, it is supported that each corresponding TRP maps to:
· one joint TCI state, or
· a DL TCI state, an UL TCI state, or a pair of DL and UL TCI states 
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