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1.  Introduction
The unified TCI framework is introduced in Rel-17. One new MAC CE is designed to indicate/activate TCI states in this unified TCI framework. In addition, some Rel-15/16 MAC CEs related to SRS spatial relation indication seem to apply to the unified TCI framework as well, as shown in RAN1 agreements. In this tdoc, we discuss these MAC CEs related to the unified TCI framework.
2. Discussion
2.1 Rel-17 Unified TCI States Activation/Deactivation MAC CE
In Rel-17 unified TCI framework, there are two TCI modes called joint mode and separate mode, respectively. One RRC parameter unifiedtci-StateType-r17 in ServingCellConfig is introduced to indicate which mode is currently used in the serving cell. In the joint mode, the Unified TCI States Activation/Deactivation MAC CE is used to activate at most 8 joint TCI states. In the separate mode, the MAC CE is used to activate x UL-only TCI, and y DL-only TCI, and z UL-only DL-only TCI pairs, and the sum of (x, y, z) is at most 8. In the current MAC spec (V17.0.0), the format of this MAC CE is extracted as follows.
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The field description of Pi is: “This field indicates whether each TCI codepoint has multiple TCI states or single TCI state. If Pi field set to 1, it indicates that ith TCI codepoint includes the DL TCI state and the UL TCI state. If Pi field set to 0, it indicates that ith TCI codepoint includes only the DL TCI state or the UL TCI state”.
In the separate TCI mode, the description of Pi field is correct. However, it does not cover the case when the joint TCI mode is currently used. Because the current description of Pi does not specify whether there can be joint TCI states in the MAC CE. There are two ways to modify the Pi field description to cover both separate TCI mode and joint TCI state mode:
Opt1: “This field indicates whether each TCI codepoint has multiple TCI states or single TCI state. If Pi field set to 1, it indicates that ith TCI codepoint includes the DL TCI state and the UL TCI state. If Pi field set to 0, it indicates that ith TCI codepoint includes only the DL TCI state or the UL TCI state or the joint TCI state”. 
Opt2: “This field is present only when the unifiedtci-StateType-r17 is configured to separateULDL in TS38.331 for the serving cell indicated by the Serving Cell ID. This field indicates whether each TCI codepoint has multiple TCI states or single TCI state. If Pi field set to 1, it indicates that ith TCI codepoint includes the DL TCI state and the UL TCI state. If Pi field set to 0, it indicates that ith TCI codepoint includes only the DL TCI state or the UL TCI state”.
By Opt1, the format design is common for the joint TCI mode and the separate TCI mode. By Opt2, the MAC CE is more compact in the joint mode. Since in the joint TCI mode, it is always true that one TCI codepoint in DCI maps to one joint TCI state in the MAC CE. There is no need to use Pi field in the joint mode. RAN2 can decide to choose one option here.
Proposal 1: For the Unified TCI States Activation/Deactivation MAC CE design, the octet containing P1 to P8 is present only when the unifiedtci-StateType-r17 is configured to separateULDL in TS38.331 for the serving cell indicated by the Serving Cell ID.
Proposal 2: The “D/L” field in the MAC CE figure should be changed to “D/U”.
2.2 Rel-15/16 SRS spatial relation indication MAC CEs
In the Rel-17 unified TCI framework, some types of SRS resources will follow the dynamic indicated TCI state. According to the below ASN.1 code and field description, RRC can configure a parameter “followUnifiedTCIstateSRS-r17” for a SRS-ResourceSet, and the SRS resources in this set follow the “indicated” Rel-17 UL only or joint TCI. 
SRS-ResourceSet ::=                     SEQUENCE {
    srs-ResourceSetId                       SRS-ResourceSetId,
    srs-ResourceIdList                      SEQUENCE (SIZE(1..maxNrofSRS-ResourcesPerSet)) OF SRS-ResourceId    OPTIONAL, -- Cond Setup
------------------Omitted--------------------
    [[
    usagePDC-r17                            ENUMERATED {true}                                              OPTIONAL, -- Need R
    availableSlotOffsetList-r17             SEQUENCE (SIZE(1..4)) OF AvailableSlotOffset-r17               OPTIONAL, -- Need R
    followUnifiedTCIstateSRS-r17            ENUMERATED {enabled}                                           OPTIONAL  -- Need R
    ]]
}

	followUnifiedTCIstateSRS
When set to enabled, for SRS resource Set, the UE applies the "indicated" Rel-17 DLUL only or joint TCI as specified in TS 38.214 clause 5.1.5.This parameter may be configured for aperiodic SRS for BM or SRS of any time-domain behavior for codebook, non-codebook, and antenna switching.


However, there are some SRS resources that do not follow the “indicated” Rel-17 UL only or joint TCI, RAN1 agreed to reuse mechanisms similar to the Rel-15/16 spatial relation info update signalling/configuration to update/configure such SRS(s) with Rel-17 UL or joint TCI state, see below extracted RAN1 agreements [1].
	Agreement
On Rel-17 unified TCI framework, for any SRS resource or resource set that does not share the same indicated Rel-17 TCI state(s) as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources, but can be configured as a target signal of a Rel-17 UL or, if applicable, joint TCI (hence the Rel-17 UL or, if applicable, joint TCI state pool), Rel-17 mechanism(s) which reuse mechanisms similar to the Rel-15/16 spatial relation info update signaling/configuration design(s) are used to update/configure such SRS (s) with Rel-17 UL or, if applicable, joint TCI state(s).
· Including inter-cell case, where SSB with PCI different from the serving cell can be used as a source RS in Rel-17 UL, or if applicable joint, TCI state for these SRS resources
· The UL PC parameter setting (including PL-RS) for the SRS resource set should be derived based on the setting associated with TCI indicated for the SRS resource with the lowest SRS-ResourceId in that SRS resource set
· The MAC-CE signaling for the Rel-17 mechanism(s) to update the spatial relation of the AP/SP-SRS not sharing the indicated Rel-17 TCI state shall provide an ID of Rel-17 UL or, if applicable, joint TCI state instead of an RS resource ID for each AP/SP-SRS resource 
· Reuse other aspects of the MAC-CE for the Rel-15/16 spatial relation info update (including 'SP SRS Activation/Deactivation MAC CE', 'Enhanced SP/AP SRS Spatial Relation Indication MAC CE', and 'Serving Cell Set based SRS Spatial Relation Indication MAC CE')
· Note:  The exact details are up to RAN2. 
· Note: A Rel-17 UE is not required to support both this feature and optional Rel-16 features of SRS spatial relation info within the same band.


Observation 1: In Rel-15/16, SP SRS Activation/Deactivation MAC CE, Enhanced SP/AP SRS Spatial Relation Indication MAC CE and Serving Cell Set based SRS Spatial Relation Indication MAC CE can be used to indicate spatial relation for SRS resources.
The above three Rel-15/16 MAC CEs all have a field called Resource ID, which contains an identifier of the resource used for spatial relationship derivation for a SRS resource. We take the SP SRS Activation/Deactivation MAC CE as an example, the format and the field description are extracted as follows.


Figure 6.1.3.17-1: SP SRS Activation/Deactivation MAC CE
	Resource IDi: This field contains an identifier of the resource used for spatial relationship derivation for SRS resource i. Resource ID0 refers to the first SRS resource within the resource set, Resource ID1 to the second one and so on. If Fi is set to 0, and the first bit of this field is set to 1, the remainder of this field contains SSB-Index as specified in TS 38.331 [5]. If Fi is set to 0, and the first bit of this field is set to 0, the remainder of this field contains SRS-ResourceId as specified in TS 38.331 [5]. The length of the field is 7 bits. This field is only present if MAC CE is used for activation, i.e. the A/D field is set to 1;


In the unified TCI framework, according to the RAN1 agreement, the Resource ID field in the MAC CE should be able to refer to a UL-only or a joint TCI state.
Proposal 4: In the unified TCI framework, the Resource ID field in SP SRS Activation/Deactivation MAC CE, Enhanced SP/AP SRS Spatial Relation Indication MAC CE and Serving Cell Set based SRS Spatial Relation Indication MAC CE should be able to refer to a UL-only or a joint TCI state. RAN2 to discuss how to capture this.
3. Conclusion
In this contribution, we have the following proposals. 
Proposal 1: For the Unified TCI States Activation/Deactivation MAC CE design, the octet containing P1 to P8 is present only when the unifiedtci-StateType-r17 is configured to separateULDL in TS38.331 for the serving cell indicated by the Serving Cell ID.
Proposal 2: The “D/L” field in the MAC CE figure should be changed to “D/U”.
Observation 1: In Rel-15/16, SP SRS Activation/Deactivation MAC CE, Enhanced SP/AP SRS Spatial Relation Indication MAC CE and Serving Cell Set based SRS Spatial Relation Indication MAC CE can be used to indicate spatial relation for SRS resources.
Proposal 3: In the unified TCI framework, the Resource ID field in SP SRS Activation/Deactivation MAC CE, Enhanced SP/AP SRS Spatial Relation Indication MAC CE and Serving Cell Set based SRS Spatial Relation Indication MAC CE should be able to refer to a UL-only or a joint TCI state. RAN2 to discuss how to capture this.
We provide the TP for the Unified TCI States Activation/Deactivation MAC CE in the annex section.
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5. Annex
START OF CHANGE
[bookmark: _Toc100872150]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:
-	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;
-	Pi: This field is present only when the unifiedtci-StateType-r17 is configured to separateULDL in TS38.331 for the serving cell indicated by the Serving Cell ID. This field indicates whether each TCI codepoint has multiple TCI states or single TCI state. If Pi field set to 1, it indicates that ith TCI codepoint includes the DL TCI state and the UL TCI state. If Pi field set to 0, it indicates that ith TCI codepoint includes only the DL TCI state or the UL TCI state;
-	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 UL-TCIState-Id as specified in TS 38.331 [5]. The maximum number of activated TCI states is 16;
-	R: Reserved bit, set to 0.
END OF CHANGE
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