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1. Introduction
[bookmark: OLE_LINK1]This paper discusses some MAC corrections related to unified TCI state extension to mTRP, including the following aspects,
· Clarification on the field description of CORESET Pool ID in the Unified TCI States Activation/Deactivation MAC CE
· Correction on the Enhanced Unified TCI States Activation/Deactivation MAC CE for Separate TCI States
The detailed discussion is provided, and corresponding TPs are provided in the Appendix.
2. Discussion
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Clarification on the field description of CORESET Pool ID in the Unified TCI States Activation/Deactivation MAC CE
In the discussion related to the extension of unified TCI state to mTRP, RAN2 had introduced the CORESET Pool ID field in the Unified TCI States Activation/Deactivation MAC CE to support mDCI scheduled mTRP scenario [1], as following:
	-	CORESET Pool ID: This field indicates that the mapping between the activated TCI states and the codepoint of the DCI Transmission Configuration Indication set by field TCI state ID is specific to the ControlResourceSetId configured with CORESET Pool ID as specified in TS 38.331 [5]. This field set to 1 indicates that the TCI states are specified to CORESET pool ID equal to 1, otherwise the TCI states are specified to CORESET pool ID equal to 0. If the coresetPoolIndex is not configured for any CORESET or only one coresetPoolIndex is configured for any CORESET, the R bit is present instead;


As can be seen from the field description, the CORESET Pool ID field is not present under the premise of the following two cases,
Case 1 – the coresetPoolIndex is not configured for any CORESET
Case 2 – only one coresetPoolIndex is configured for any CORESET
For the case 1, it means all CORESETs are implicitly configured with coresetPoolIndex 0,
	coresetPoolIndex
The index of the CORESET pool for this CORESET as specified in TS 38.213 [13] (clauses 9 and 10) and TS 38.214 [19] (clauses 5.1 and 6.1). If the field is absent, the UE applies the value 0.


For the case 2, it includes the implicit configuration (i.e., case 1) as well as the explicit configuration but with the limitation of one coresetPoolIndex value, e.g. all coresetPoolIndexes are configured with value 0 or value 1 with explicit signaling. It has redundancy with the current wording.
From our view there is no need to make a separation on the two cases. Besides, the current wording is also not aligned with the corresponding description in RRC, where we think there is no ambiguity. Therefore, it is suggested making alignment for the corresponding description with RRC.
Proposal 1: In the CORESET Pool ID field of the Unified TCI States Activation/Deactivation MAC CE, change “If the coresetPoolIndex is not configured for any CORESET or only one coresetPoolIndex is configured for any CORESET” into “if no more than one value for the coresetPoolIndex is configured for any CORESET”.
The corresponding TP is provided in Appendix 1.
Corrections on the Enhanced Unified TCI States Activation/Deactivation MAC CE for Separate TCI States
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Enhanced Unified TCI States Activation/Deactivation MAC CE for Separate TCI States is introduced for unified TCI based on S-DCI. In the TCI state ID field of the Enhanced Unified TCI States Activation/Deactivation MAC CE for Separate TCI States, it has captured that the TCI state IDs are in the order of indication of Fi,j and Si,j fields. This may cause confusion for the mapping order of the TCI states, for example, F1,1, F1,2, F2,1, F2,2, …Fn,1, Fn,2, S1,1, S1,2, S2,1, S2,2,…, but actually this case is not the expected intention for the TCI state mapping from RAN2 perspective, it should be the order of F1,1, F1,2, S1,1, S1,2, F2,1, F2,2, S2,1, S2,2,…. To avoid this ambiguity, it is suggested to add the sentence of “The codepoint to which a TCI state is mapped is determined by its ordinal position among all the TCI state ID fields.” in the field description of the TCI state ID.
Proposal 2: Add the sentence of “The codepoint to which a TCI state is mapped is determined by its ordinal position among all the TCI state ID fields.” in the field description of TCI state ID of the Enhanced Unified TCI States Activation/Deactivation MAC CE for Separate TCI States.
The corresponding TP is provided in Appendix 2.
3. Conclusion
In this paper, the MAC corrections related to the unified TCI extension to mTRP have been discussed, and the conclusion of this paper is summarized as follows,
Proposal 1: In the CORESET Pool ID field of the Unified TCI States Activation/Deactivation MAC CE, change “If the coresetPoolIndex is not configured for any CORESET or only one coresetPoolIndex is configured for any CORESET” into “if no more than one value for the coresetPoolIndex is configured for any CORESET”.
Proposal 2: Add the sentence of “The codepoint to which a TCI state is mapped is determined by its ordinal position among all the TCI state ID fields.” in the field description of TCI state ID of the Enhanced Unified TCI States Activation/Deactivation MAC CE for Separate TCI States.
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48][bookmark: _GoBack]4. Reference
[1] 3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification" V18.0.0.
Appendix 1
[bookmark: _Toc155999820]6.1.3.47	Unified TCI States Activation/Deactivation MAC CE
The Unified TCI States Activation/Deactivation MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size consisting of following fields:
-	CORESET Pool ID: This field indicates that the mapping between the activated TCI states and the codepoint of the DCI Transmission Configuration Indication set by field TCI state ID is specific to the ControlResourceSetId configured with CORESET Pool ID as specified in TS 38.331 [5]. This field set to 1 indicates that the TCI states are specified to CORESET pool ID equal to 1, otherwise the TCI states are specified to CORESET pool ID equal to 0. If no more than one value for the coresetPoolIndex is configured for any CORESET the coresetPoolIndex is not configured for any CORESET or only one coresetPoolIndex is configured for any CORESET, the R bit is present instead;
-	Serving Cell ID: This field indicates the identity of the Serving Cell for which the MAC CE applies. The length of the field is 5 bits. If the indicated Serving Cell is configured as part of a simultaneousU-TCI-UpdateList1, simultaneousU-TCI-UpdateList2, simultaneousU-TCI-UpdateList3 or simultaneousU-TCI-UpdateList4 as specified in TS 38.331 [5], this MAC CE applies to all theServing Cells in the set simultaneousU-TCI-UpdateList1, simultaneousU-TCI-UpdateList2, simultaneousU-TCI-UpdateList3 or simultaneousU-TCI-UpdateList4, respectively;
-	DL BWP ID: This field indicates a DL BWP for which the MAC CE applies as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9]. The length of the BWP ID field is 2 bits;
-	UL BWP ID: This field indicates a UL BWP for which the MAC CE applies as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9]. If value of unifiedTCI-StateType in the Serving Cell indicated by Serving Cell ID is joint, this field is considered as the reserved bits. The length of the BWP ID field is 2 bits;
-	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;
-	D/U: This field indicate whether the TCI state ID in the same octet is for joint/downlink or uplink TCI state. If this field is set to 1, the TCI state ID in the same octet is for joint/downlink. If this field is set to 0, the TCI state ID in the same octet is for uplink;
-	TCI state ID: This field indicates the TCI state identified by TCI-StateId as specified in TS 38.331 [5]. If D/U is set to 1, 7-bits length TCI state ID i.e. TCI-StateId as specified in TS 38.331 [5] is used. If D/U is set to 0, the most significant bit of TCI state ID is considered as the reserved bit and remainder 6 bits indicate the TCI-UL-State-Id as specified in TS 38.331 [5]. The maximum number of activated TCI states is 16;
-	R: Reserved bit, set to 0.


Figure 6.1.3.47-1: Unified TCI state activation/deactivation MAC CE
Appendix 2
[bookmark: _Toc155999844]6.1.3.71	Enhanced Unified TCI States Activation/Deactivation MAC CE for Separate TCI States
The Enhanced Unified TCI States Activation/Deactivation MAC CE CE for Separate TCI States is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size consisting of following fields:
-	Serving Cell ID: This field indicates the identity of the Serving Cell for which the MAC CE applies. The length of the field is 5 bits. If the indicated Serving Cell is configured as part of a simultaneousU-TCI-UpdateList1, simultaneousU-TCI-UpdateList2, simultaneousU-TCI-UpdateList3 or simultaneousU-TCI-UpdateList4 as specified in TS 38.331 [5], this MAC CE applies to all theServing Cells in the set simultaneousU-TCI-UpdateList1, simultaneousU-TCI-UpdateList2, simultaneousU-TCI-UpdateList3 or simultaneousU-TCI-UpdateList4, respectively;
-	DL BWP ID: This field indicates a DL BWP for which the MAC CE applies as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9]. The length of the BWP ID field is 2 bits;
-	UL BWP ID: This field indicates a UL BWP for which the MAC CE applies as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9]. The length of the BWP ID field is 2 bits;
-	Fi,j: This field indicates for the TCI state ID fields associated with the codepoint i of the DCI Transmission Configuration Indication field whether the j-th DL TCI state is present or not, where j=1, 2. If Fi,j field is set to 1, it indicates the j-th DL TCI state for codepoint i is present. If Fi,j field is set to 0, it indicates the j-th DL TCI state for codepoint i is absent; 
-	Si,j: This field indicates for the TCI state ID fields associated with the codepoint i of the DCI Transmission Configuration Indication field whether the j-th UL TCI state is present or not, where j=1, 2. If Si,j field is set to 1, it indicates the j-th UL TCI state for codepoint i is present. If Si,j field is set to 0, it indicates the j-th UL TCI state for codepoint i is absent;
-	TCI state ID: This field indicates the TCI state identified by TCI-StateId as specified in TS 38.331 [5]. If the indicated TCI state ID is DL TCI state, 7-bits length TCI state ID, i.e. TCI-StateId, as specified in TS 38.331 [5] is used. If the indicated TCI state ID is UL TCI state, the most significant bit of TCI state ID is considered as the reserved bit and remainder 6 bits indicate the TCI-UL-State-Id as specified in TS 38.331 [5]. The codepoint to which a TCI state is mapped is determined by its ordinal position among all the TCI state ID fields. TCI state IDs are in the order of indication of Fi,j and Si,j fields. The maximum number of activated TCI states is 32;
-	R: Reserved bit, set to 0.


Figure 6.1.3.71-1: Enhanced TCI state activation/deactivation MAC CE for Separate TCI States
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