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[bookmark: _Ref165266342]Introduction
According to the email discussions on the eMIMO DL MAC CEs [1], three MAC CEs for activating the TCI state or spatial relation form multiple CCs/BWPs are discussed. In this contribution, we provide understandings on the design of these three MAC CEs.
Discussion

MAC CE 1 for activating PDSCH TCI state for multiple CCs/BWPs
Based on the RAN1 agreements in the Annex A, up to 2 lists of CCs/BWPs can be configured by RRC per UE and the same set of TCI-state IDs are applied for the PDSCH of the all BWPs in the indicated CCs. Thus, the corresponding MAC CE is given in the following Figure. The legacy ‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ can be re-used.


Figure 1. MAC CE 1 for activating PDSCH TCI state for multiple CCs [2]
Proposal 1: Reuse the TCI States Activation/Deactivation for UE-specific PDSCH MAC CE in Rel-15 to activate PDSCH TCI state for multiple CCs/BWPs.

MAC CE 2 for activating a TCI-state ID for a CORESET for multiple CCs/BWPs
According to [2], the legacy ‘TCI State Indication for UE-specific PDCCH MAC CE’ can be reused for activating/deactivating the TCI state for a CORESET for multiple CCs. As shown in the following figure, the TCI State ID is unique per MAC entity, and the CORESET ID can be identified per serving cell. Then the legacy ‘TCI State Indication for UE-specific PDCCH MAC CE’ can be re-used.


Figure 2. MAC CE 2 for activating a TCI-state ID for a CORESET for multiple CCs [2]
Proposal 2: Reuse the TCI State Indication for UE-specific PDCCH MAC CE in Rel-15 to indicate the TCI state for a CORESET for multiple CCs.
MAC CE 3 for activating Spatial Relation Info for a SP/AP SRS resource for multiple CCs/BWPs
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]In the RAN1 #98bis meeting, the simultaneous spatial relation activation/update across multiple CCs/BWPs is supported. Furthermore, for RRC signalling overhead reduction, up to 2 lists of CCs can be configured by RRC per UE and the applied list should be determined by the indicated CC in the MAC CE, where the UE expect no overlapped CC in multiple RRC-configured lists of CCs. Whether to indicate the applicable list of bands for the feature of single MAC-CE needs more inputs from the RAN4 conclusion. The corresponding MAC CE is given in the following Figure. From our understanding the legacy Rel-15 MAC CE can be reused.


Figure 3. MAC CE 3 for activating Spatial Relation Info for a SP/AP SRS resource for multiple CCs [2]
Proposal 3: Reuse the SP SRS Activation/Deactivation MAC CE in Rel-15 to indicate the spatial relation for a SP/AP SRS resource for multiple CCs/BWPs.
According to the analysis given above, we consider that some legacy MAC CEs can be reused for the multiple-CC case by adding some clarification text in the specifications. The text proposal by adding the clarification text in the specifications can be found in the Annex B.
Proposal 4: To adopt the text proposal as given in Annex B.

Conclusions
Based on the analysis given above, we have the following proposals：
[bookmark: _Toc502437832]Proposal 1: Reuse the TCI States Activation/Deactivation for UE-specific PDSCH MAC CE in Rel-15 to activate PDSCH TCI state for multiple CCs/BWPs.
Proposal 2: Reuse the TCI State Indication for UE-specific PDCCH MAC CE in Rel-15 to indicate the TCI state for a CORESET for multiple CCs.
Proposal 3: Reuse the SP SRS Activation/Deactivation MAC CE in Rel-15 to indicate the spatial relation for a SP/AP SRS resource for multiple CCs/BWPs.
Proposal 4: To adopt the text proposal as given in Annex B.
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Annex A: RAN1 agreements
The related RAN1 agreements are quoted as follows:
	Agreement
When a set of TCI-state IDs for PDSCH are activated by a MAC CE for a set of CCs/BWPs at least for the same band, where the applicable list of CCs is indicated by RRC signalling, the same set of TCI-state IDs are applied for the all BWPs in the indicated CCs.
· Further signaling details are up to RAN2.
· Whether to support the inter-band CA for this feature will be decided in RAN1#99.
· Whether to indicate the applicable list of bands for the feature of single MAC-CE to activate the same set of PDSCH TCI state IDs for multiple CCs/BWPs is up to capability discussion.
· FFS on the UE capability signaling details
· Note: This at least applies to single TRP case.
· FFS: How many combinations of CCs can be configured by RRC and relevant UE capability

Agreement
When a TCI-state ID is activated for a CORESET by a MAC CE for a set of CCs/BWPs at least for the same band, where the applicable list of CCs is indicated by RRC signalling, the TCI-state ID is applied for the CORESET(s) with the same CORESET ID for all the BWPs in the indicated CCs.
· Further signaling details are up to RAN2.
· Whether to support the inter-band CA for this feature will be decided in RAN1#99.
· Whether to indicate the applicable list of bands for the feature of single MAC-CE to activate the same PDCCH TCI state IDs for multiple CCs/BWPs is up to capability discussion.
· FFS on the UE capability signaling details
· Note: This at least applies to single TRP case.

Agreement
For the purpose of simultaneous TCI state activation across multiple CCs/BWPs,
· Up to 2 lists of CCs can be configured by RRC per UE, and the applied list is determined by the indicated CC in the MAC CE.
· UE expect no overlapped CC in multiple RRC-configured lists of CCs.
· Send LS to RAN2 to inform above

Agreement
The following working assumption is confirmed with revision in red
(Working assumption #1 @RAN1#98bis) When a Spatial Relation Info is activated for a SP/AP SRS resource by a MAC CE for a set of CCs/BWPs at least for the same band, where the applicable list of CCs is indicated by RRC signalling, the Spatial Relation Info is applied for the SP/AP SRS resource(s) with the same SRS resource ID for all the BWPs in the indicated CCs.
· Further signaling details are up to RAN2.
· Whether to support the inter-band CA for this feature will be decided in RAN1#99.
· Whether to indicate the applicable list of bands for the feature of single MAC-CE to activate the same SRS resource IDs for multiple CCs/BWPs is up to capability discussion.
· FFS on the UE capability signaling details
· Note: This at least applies to single TRP case.
· FFS on the power control details (without RAN2 impact)

Agreement
The following working assumption is confirmed 
Working assumption#2 @RAN1#98bis
[bookmark: _Hlk30426434]For the purpose of simultaneous Spatial Relation update across multiple CCs/BWPs,
· Up to 2 lists of CCs can be configured by RRC per UE, and the applied list is determined by the indicated CC in the MAC CE.
· UE expect no overlapped CC in multiple RRC-configured lists of CCs.
· The lists are independent from those for simultaneous TCI state activation




Annex B: Text Proposal
--------------------------------Start of Change--------------------------------------------------------

[bookmark: _Toc29239866]5.18.4	Activation/Deactivation of UE-specific PDSCH TCI state
The network may activate and deactivate the configured TCI states for PDSCH of a Serving Cell or a list of Serving Cells by sending the TCI States Activation/Deactivation for UE-specific PDSCH MAC CE described in clause 6.1.3.14. The configured TCI states for PDSCH are initially deactivated upon configuration and after a handover.
The MAC entity shall:
1>	if the MAC entity receives a TCI States Activation/Deactivation for UE-specific PDSCH MAC CE on a Serving Cell:
2>	indicate to lower layers the information regarding the TCI States Activation/Deactivation for UE-specific PDSCH MAC CE.
[bookmark: _Toc29239867]5.18.5	Indication of TCI state for UE-specific PDCCH
The network may indicate a TCI state for PDCCH reception for a CORESET of a Serving Cell or a list of Serving Cells by sending the TCI State Indication for UE-specific PDCCH MAC CE described in clause 6.1.3.15.
The MAC entity shall:
1>	if the MAC entity receives a TCI State Indication for UE-specific PDCCH MAC CE on a Serving Cell:
2>	indicate to lower layers the information regarding the TCI State Indication for UE-specific PDCCH MAC CE.
[bookmark: _Toc29239869]
--------------------------------Next Change--------------------------------------------------------
5.18.7	Activation/Deactivation of Semi-persistent SRS
The network may activate and deactivate the configured Semi-persistent SRS resource sets of a Serving Cell or a list of Serving Cells by sending the SP SRS Activation/Deactivation MAC CE described in clause 6.1.3.17. The configured Semi-persistent SRS resource sets are initially deactivated upon configuration and after a handover.
The MAC entity shall:
1>	if the MAC entity receives an SP SRS Activation/Deactivation MAC CE on a Serving Cell:
2>	indicate to lower layers the information regarding the SP SRS Activation/Deactivation MAC CE.


--------------------------------Next Change--------------------------------------------------------

[bookmark: _Toc29239892]6.1.3.14	TCI States Activation/Deactivation for UE-specific PDSCH MAC CE
The TCI States Activation/Deactivation for UE-specific PDSCH MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. If a list of Serving Cells including the indicated Serving Cell is configured to use the same TCI State of PDSCH, the MAC CE applies to all BWPs of the Serving Cells included in the list. 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;
-	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;
-	Ti: If there is a TCI state with TCI-StateId i as specified in TS 38.331 [5], this field indicates the activation/deactivation status of the TCI state with TCI-StateId i, otherwise MAC entity shall ignore the Ti field. The Ti field is set to 1 to indicate that the TCI state with TCI-StateId i shall be activated and mapped to the codepoint of the DCI Transmission Configuration Indication field, as specified in TS 38.214 [7]. The Ti field is set to 0 to indicate that the TCI state with TCI-StateId i shall be deactivated and is not mapped to the codepoint of the DCI Transmission Configuration Indication field. The codepoint to which the TCI State is mapped is determined by its ordinal position among all the TCI States with Ti field set to 1, i.e. the first TCI State with Ti field set to 1 shall be mapped to the codepoint value 0, second TCI State with Ti field set to 1 shall be mapped to the codepoint value 1 and so on. The maximum number of activated TCI states is 8;
-	R: Reserved bit, set to 0.


Figure 6.1.3.14-1: TCI States Activation/Deactivation for UE-specific PDSCH MAC CE
[bookmark: _Toc29239893]6.1.3.15	TCI State Indication for UE-specific PDCCH MAC CE
The TCI State Indication for UE-specific PDCCH MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. If a list of Serving Cells including the indicated Serving Cell is configured to use the same TCI State of a CORESET, the MAC CE applies to all cells of the list. It has a fixed size of 16 bits with 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;
-	CORESET ID: This field indicates a Control Resource Set identified with ControlResourceSetId as specified in TS 38.331 [5], for which the TCI State is being indicated. In case the value of the field is 0, the field refers to the Control Resource Set configured by controlResourceSetZero as specified in TS 38.331 [5]. The length of the field is 4 bits;
-	TCI State ID: This field indicates the TCI state identified by TCI-StateId as specified in TS 38.331 [5] applicable to the Control Resource Set identified by CORESET ID field. If the field of CORESET ID is set to 0, this field indicates a TCI-StateId for a TCI state of the first 64 TCI-states configured by tci-States-ToAddModList and tci-States-ToReleaseList in the PDSCH-Config in the active BWP. If the field of CORESET ID is set to the other value than 0, this field indicates a TCI-StateId configured by tci-StatesPDCCH-ToAddList and tci-StatesPDCCH-ToReleaseList in the controlResourceSet identified by the indicated CORESET ID. The length of the field is 7 bits.


Figure 6.1.3.15-1: TCI State Indication for UE-specific PDCCH MAC CE

--------------------------------Next Change--------------------------------------------------------

[bookmark: _Toc29239895]6.1.3.17	SP SRS Activation/Deactivation MAC CE
The SP SRS Activation/Deactivation MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. If a list of Serving Cells including the indicated Serving Cell are configured to use the same spatial relationship for the SRS resource(s) of the same SRS resource ID, the spatial relationship indicated by Fi and Resource IDi applies to all the SRS resource(s) of the same SRS resource ID included in the SRS resource set configuration which is indicated by the SP SRS Resource Set ID field for all BWPs of the Serving Cells included in the list and. It has a variable size with following fields:
-	A/D: This field indicates whether to activate or deactivate indicated SP SRS resource set. The field is set to 1 to indicate activation, otherwise it indicates deactivation;
-	SRS Resource Set's Cell ID: This field indicates the identity of the Serving Cell, which contains activated/deactivated SP SRS Resource Set. If the C field is set to 0, this field also indicates the identity of the Serving Cell which contains all resources indicated by the Resource IDi fields. The length of the field is 5 bits;
-	SRS Resource Set's BWP ID: This field indicates a UL BWP as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9], which contains activated/deactivated SP SRS Resource Set. If the C field is set to 0, this field also indicates the identity of the BWP which contains all resources indicated by the Resource IDi fields. The length of the field is 2 bits;
-	C: This field indicates whether the octets containing Resource Serving Cell ID field(s) and Resource BWP ID field(s) are present. If this field is set to 1, the octets containing Resource Serving Cell ID field(s) and Resource BWP ID field(s) are present, otherwise they are not present;
-	SUL: This field indicates whether the MAC CE applies to the NUL carrier or SUL carrier configuration. This field is set to 1 to indicate that it applies to the SUL carrier configuration, and it is set to 0 to indicate that it applies to the NUL carrier configuration;
-	SP SRS Resource Set ID: This field indicates the SP SRS Resource Set ID identified by SRS-ResourceSetId as specified in TS 38.331 [5], which is to be activated or deactivated. The length of the field is 4 bits;
-	Fi: This field indicates the type of a resource used as a spatial relationship for SRS resource within SP SRS Resource Set indicated with SP SRS Resource Set ID field. F0 refers to the first SRS resource within the resource set, F1 to the second one and so on. The field is set to 1 to indicate NZP CSI-RS resource index is used, and it is set to 0 to indicate either SSB index or SRS resource index is used. The length of the field is 1 bit. This field is only present if MAC CE is used for activation, i.e. the A/D field is set to 1;
-	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;
-	Resource Serving Cell IDi: This field indicates the identity of the Serving Cell on which the resource used for spatial relationship derivation for SRS resource i is located. The length of the field is 5 bits;
-	Resource BWP IDi: This field indicates a UL BWP as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9], on which the resource used for spatial relationship derivation for SRS resource i is located. The length of the field is 2 bits;
-	R: Reserved bit, set to 0.


Figure 6.1.3.17-1: SP SRS Activation/Deactivation MAC CE

--------------------------------End of Change--------------------------------------------------------
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