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1. Introduction
[bookmark: _Hlk127256742]In RAN1#112 bis meeting, RAN1 has left a homework to RAN2 to design a MAC CE to indicate the TCI state (pair) in the scenario of s-DIC based mTRP.
In this contribution, we share our views on such MAC CE design.
2. [bookmark: _Toc7959][bookmark: _Toc20109][bookmark: _Toc12718547]Discussion
In RAN 1#121bis meeting, the following agreement is achieved:
	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


The agreement provides the guidance to RAN2 for designing the TCI state activation/deactivation MAC CE. According to the agreements, the following requirements shall be fulfilled:
1) In the MAC CE, for one TCI codepoint, whether the TCI state information for second TRP is present shall be indicated.
2) In the MAC CE, for one TCI codepoint, in a joint UL/DL TCI state mode for one serving cell, one TCI code point can be mapped to up to 2 TCI state Id field, and the order of the TCI state information is as { the first joint TCI state, the second joint TCI state}
3) In the MAC CE, for one TCI codepoint, in a separate UL/DL TCI state mode for one serving cell, one TCI code point can be mapped to up to 4 TCI state Id field, the order of the TCI state information is as {first DL TCI state, first UL TCI state, second DL TCI state, second UL TCI state}
In order to design a MAC CE fulfill the requirements list above, there are two options, one option is that to modify the legacy unified TCI state activation/deactivation MAC CE, the second option is that to introduce a new unified TCI state activation/deactivation MAC CE. For deciding which way to go, let’s see the legacy unified TCI state activation/deactivation MAC CE sructure:
[image: C:\Users\10217691\AppData\Local\Temp\ksohtml2408\wps2.png]
In the legacy MAC CE, there is octet containing the Pi field, the description of Pi field is as below:
-	Pi: This field indicates whether each TCI codepoint has multiple TCI states or single TCI state. If Pi field is set to 1, it indicates that ith TCI codepoint includes the DL TCI state and the UL TCI state. If Pi field is set to 0, it indicates that 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;
Generally speaking, this Pi field is mainly used to indicate one or two TCI states are present for each TCI codepoint in the separate TCI state mode. And hence it definitely cannot be reused for sDCI based mTRP case since for separate TCI state case, up to 4 TCI states shall be present.
[bookmark: _Toc134740061]Design a new unified TCI state activation/deactivation MAC CE (e.g. enhanced unified TCI state activation/deactivation MAC CE) for the case of s-DCI based mTRP.
For fulfilling the requirements list above, a following MAC CE can be referred as baseline:


[bookmark: _GoBack]Fig.1 One illustration of a enhanced unified TCI state activation/deactivation MAC CE
In above MAC CE, 
The Pi field is to indicate whether the octet containing the TCI state Id field for the second TRP is present for the i-th TCI state codepoint, for both joint and separate TCI state mode. For example, Ti=0 indicates the second 
The Ti field is to indicate how many octets containing the TCI state Id field is present for the i-th TCI state code point. For example, if the Ti =00, it means only 1 octet containing TCI state Id field is present for the i-th TCI state codepoint, else if the Ti=01, it means 2 octets containing TCI state Id field is present for the i-th TCI state codepoint, and so on. 
[bookmark: _Toc134740062]The enhancement unified TCI state MAC CE can be studied based on the below structrure.


3. Conclusion and proposals 
In this contribution, we discussed the UE initiated CBRA for TRP with the following proposal:
Proposal 1.	Design a new unified TCI state activation/deactivation MAC CE (e.g. enhanced unified TCI state activation/deactivation MAC CE) for the case of s-DCI based mTRP.
Proposal 2.	The enhancement unified TCI state MAC CE can be studied based on the below structrure.
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