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1. Introduction
According to the initial discussion for unified TCI state in RAN2#116bis meeting, it is agreed that:
· RAN2 assumes that unified TCI state related parameters for DL and Joint is implemented iin IE PDSCH-Config.
· RAN2 assumes UL TCI state is in UL BWP-Dedicated IE
· RAN2 agrees on Separate TCI state lists for joint/DL and UL in PDSCHConfig and UL BWP, respectively, and separate Id pools. 
· RAN2 continues discussing MAC CE design for joint and separate TCI state operation as well as the UL/DL BWP association
[bookmark: _GoBack]The RRC structure is determined as above, and the detail working mechanism is still FFS. So this contribution is intent to share our views on R17 unified TCI state left issues.
2. [bookmark: _Toc12718547]Discussion
Unified TCI State MAC CE
For unified TCI state, RAN1 have concluded that one RRC signaling would be introduced to indicate either joint TCI states or separate TCI states are applied. And then UE is able to identify the unified TCI state MAC CE is for joint TCI states or separate TCI states upon the presence of that RRC signaling. And consider the UL TCI states of separate TCI states is configured in the dedicated UL BWP configuration while joint TCI states is configured in PDSCH-Config per CC per BWP, so the unified TCI state MAC CE shall be designed into two formats:   
Observation 1: There are two formats shall be used for unified TCI State MAC CE, one is for joint TCI state, the other one is for separate TCI states.
Unified TCI State MAC CE for separate TCI states
For the unified TCI state activation MAC CE for separate TCI states, we need the following information in the MAC CE:
· Serving Cell ID, which indicates the serving cell MAC CE shall be applied for
· DL BWP ID: which indicates the DL BWP where the TCI states for DL is from
· UL BWP ID: which indicates the UL BWP where the TCI states for UL is from
· TCI state ID: which indicates the TCI state identified by TCI state ID for either DL or UL.
For containing above information, the following example MAC CE structure can be taken into account.


Fig.1: The example structure of unified TCI state MAC CE for separate TCI states
With above example, one octet containing a bitmap shall be present to indicate whether there are two TCI states are present for one codepoint, for example, the first codepoint in DCI is related to two TCI states (i.e one for DL, one for UL) if T0 is set to ‘1’, and so on.
Proposal 2: One set of bitmap with the length of one octet is introduced to indicate whether there are two TCI states are present for one codepoint in DCI 
Proposal 3: Regarding the octet containing the TCI states identifier, DL TCI state ID is present next to the UL/DL flag if the UL/DL flag indicating DL. While UL BWP ID is present next to the UL/DL flag if the UL/DL flag indicating UL, and then the UL TCI state ID is present next to the UL BWP ID.

Unified TCI State MAC CE for joint TCI states
For the unified TCI state activation MAC CE for separate TCI states, we need the following information in the MAC CE:
· Serving Cell ID, which indicates the serving cell MAC CE shall be applied for
· DL BWP ID: which indicates the DL BWP where the joint TCI states is from
· TCI state ID: which indicates the TCI state identified by TCI state ID for either DL or UL.
For containing above information, the following simple example can be referred.


Fig.2: The example structure of unified TCI state MAC CE for joint TCI states
Proposal 3: For the joint TCI states activation MAC CE, one octet containing serving cell ID and DL BWP ID followed by at most 8 octets containing TCI state identifier are included.
(e)LCID value
The only issue is whether the unified TCI state MAC CE for joint TCI states shall share the same (e)LCID value with the case of separate TCI states. Even though the two MAC CE formats are introduced for a same feature (i.e ICBM), two formats still have a considerable difference, and the unified TCI state MAC CE for joint TCI state is much simpler than the separate TCI states, for simplicity, we suggest to treat the unified TCI state MAC CE for joint TCI states as a truncated version of the separate TCI states, so two eLCID shall be allocated for unified joint TCI states activation MAC CE and unified joint TCI states activation MAC CE.
Proposal 4: Two eLCIDs are needed for unified joint TCI states activation MAC CE and unified joint TCI states activation MAC CE.

3. Conclusion and proposals 
With the above analysis, we have the following conclusions and proposals:
Observation 1: There are two formats shall be used for unified TCI State MAC CE, one is for joint TCI state, the other one is for separate TCI states.
Unified TCI State MAC CE for separate TCI states
Proposal 2: One set of bitmap with the length of one octet is introduced to indicate whether there are two TCI states are present for one codepoint in DCI 
Proposal 3: Regarding the octet containing the TCI states identifier, DL TCI state ID is present next to the UL/DL flag if the UL/DL flag indicating DL. While UL BWP ID is present next to the UL/DL flag if the UL/DL flag indicating UL, and then the UL TCI state ID is present next to the UL BWP ID.
Unified TCI State MAC CE for joint TCI states
Proposal 3: For the joint TCI states activation MAC CE, one octet containing serving cell ID and DL BWP ID followed by at most 8 octets containing TCI state identifier are included.
(e)LCID value
Proposal 4: Two eLCIDs are needed for unified joint TCI states activation MAC CE and unified joint TCI states activation MAC CE.
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