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Introduction
In RANP#94e, a new WID on the Evolution of MIMO for both Downlink and Uplink was approved [1]. Aiming at better supporting multi-TRP deployment, an extension of unified TCI framework in Rel-17 to multi-TRP was captured as objective 2:
	
2. Specify extension of Rel-17 Unified TCI framework for indication of multiple DL and UL TCI states focusing on multi-TRP use case, using Rel-17 unified TCI framework.


In this contribution, we would like to present our views on the considerations on unified TCI framework for multi-TRP scenario.
Unified TCI to multi-TRP
For unified TCI to multi-TRP, legacy Rel-17 unified TCI framework with RRC configuration, MAC CE activation and DCI indication can be directly inherited with further enhancements as shown in Figure 1. 
[bookmark: _Hlk101963375]At first, a mixed TCI states pool including DL TCI states (red), UL TCI states (blue) and joint TCI states (black) are needed to be configured by RRC. Secondly, MAC CE will activate several (e.g. at most 8) codepoints from the mixed TCI states pool. Among the activated codepoints, for example, a codepoint with UL and DL TCI states combination as {TCI #1, TCI #54} is configured for TRP1, while another codepoint with UL and DL TCI states combination as {TCI #18, TCI #54} is configured for TRP2. Besides separate codepoint configuration for separate TRP, one codepoint including 4 TCI states can also be configured for simultaneous indications to both TRPs. Like the codepoint with {TCI#1, TCI#54, TCI #29, TCI #64}, in which TCI#1 and TCI#54 are the UL and DL TCI indication of TRP1 while TCI #29 and TCI #64 are the UL and DL TCI indication of TRP2. At last, TCI field in DCI will indicate one codepoint out of the activated codepoints. 


Figure 1. Extension of unified TCI from single TRP to multi TRP
Proposal 1 : Proposed extension of unified TCI framework to multi-TRP can be considered directly in Rel-18.

In RAN1#109e meeting, an initial proposal was captured in FL’s summary [2] as:
	Proposal 1.B-2: On unified TCI framework extension [at least] for MTRP operation:
· Support at least up to 2 indicated joint TCI states in a CC/BWP for joint DL/UL TCI update
· Support at least up to 2 indicated DL TCI states and at least up to 2 indicated UL TCI states in a CC/BWP for separate DL/UL TCI update
· The indicated joint/DL/UL TCI states are updated by MAC-CE or DCI with the necessary MAC-CE based TCI state activation
· Note: The term “indicated joint/DL/UL TCI states” refers to a set of joint/DL/UL TCI states that UE needs to maintain and may apply simultaneously to the channels/signals that share the “indicated joint/DL/UL TCI states” in a CC/BWP
· Note: It does not imply that indicated joint TCI state(s) and indicated DL/UL TCI state(s) can be supported in a same CC/BWP
· FFS: Whether indicated joint TCI state(s) and indicated DL and/or UL TCI state(s) can be supported in a same CC/BWP
· FFS: How to determine the exact number of indicated joint/DL/UL TCI states that need to be maintained in a CC/BWP, e.g., based on the indicated TCI codepoint, TCI state activation, or RRC configuration
· FFS: The maximum number of indicated joint/DL/UL TCI states per TRP
· FFS: Details of update and activation for the indicated joint/DL/UL TCI states for S-DCI based MTRP
· FFS: Details of update and activation for the indicated joint/DL/UL TCI states for M-DCI based MTRP
· FFS: How to map/apply one or multiple indicated joint/DL/UL TCI states to a target channel(s)/signal(s)
· FFS: Extension of unified TCI framework with support of more than 2 indicated joint/DL/UL TCI state(s) for CJT
· Consider extension of unified TCI framework with support of more than 2 indicated joint/DL/UL TCI state(s) for CJT, if more than 2 TCI states are supported by AI 9.1.2

Support/fine: Nokia, Futurewei, Qualcomm, NEC, Lenovo, InterDigital, Samsung, Docomo, Ericsson, Fraunhofer, OPPO, ZTE, Xiaomi, Transsion, Intel, AT&T, CEWiT, TCL, LG, Spreadtrum, vivo, MediaTek, Fujitsu
Concern: Huawei, ChTeCo




Regarding the third bullet, where indicated joint/DL/UL TCI states are updated by MAC-CE or DCI with the necessary MAC-CE based TCI state activation, together with the need of activating at most 4 TCI states in one codepoint, enhancement on MAC CE activation are needed. Figure 2 gives one example of enhanced MAC CE signaling, where C_{0,i} represents whether additional TCI states after adjacent Octal exists(1: exist, 0: no). 



Figure 2. Enhanced MAC CE signaling

Proposal 2 : The enhanced MAC CE signaling to support unified TCI in multi-TRP can be considered.

Conclusions
Finally, allow us to repeat our proposals to draw attention.
Proposal 1 : Proposed extension of unified TCI framework to multi-TRP can be considered in Rel-18.
Proposal 2 : The enhanced MAC CE signaling to support unified TCI in multi-TRP can be considered.
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