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1. Introduction
Up to the last meeting, RAN2 was working to build the draft MAC spec and several MAC CEs were captured. However, according to situation in the October RAN1 meeting, there seems potentially additional MAC CEs which RAN2 needs to define. This paper aims to trigger initial discussion based on the RAN1 discussion targeting RAN2 work finishing in Dec. 
2. Discussion
In the last RAN1 meeting, it was agreed to introduce new MAC CEs

-
MAC CE for Semi-persistent CSI-RS activation
-
MAC CE for Aperiodic CSI-RS triggering (Working assumption)
-
MAC CE for of Configuration of QCL for UE specific NR-PDCCH
-
MAC CE for TCI（Transmission Configuration Indication） state update
-
MAC CE for identification of the spatial relations between the DL RS and the UL SRS Tx beam
Following are the brief discussion status in RAN1:
MAC CE for Semi-persistent CSI-RS activation
Following agreement was made in RAN1#90bis to define the new MAC CE to activate Semi-Persistent CSI-RS as follows:
	R1-1718863
Summary of QCL
Nokia, Nokia Shanghai Bell
…
Agreement: 

SP CSI-RS is activated with RRC + MAC CE


This MAC CE is assumed to be used to activate/deactivate the UE’s monitoring each CSI-RS. The UE is first configured by RRC with CSI-RS resource and MAC CE would be used to indicate UE which CSI-RS the UE starts to monitor. From that point of view, the new MAC CE may  have, for example, the bitmap where the each bit indicates the activate/deactivate status of the corresponding CSI-RS. The details of the format may depend on RAN1 discussion.
Proposal 1: Define the Semi-persistent CSI-RS activation/deactivation MAC CE represents whether UE needs to monitor the each CSI-RS. 
MAC CE for Aperiodic CSI-RS triggering (Working assumption)
Following agreement was made in RAN1#90bis to define the new MAC CE to trigger Aperiodic CSI RS as follow.
	R1-1719186
WF on aperiodic CSI-RS triggering
ZTE, Sanechips, Samsung, LG Electronics, NTT DOCOMO, Qualcomm, Intel, ASTRI, Verizon, KDDI, IITH, CEWiT, IITM, Tejas Networks, CHTTL, Sharp, NEC, MediaTek, KT Corporation, Nokia, NSB

Working Assumption:
· Aperiodic CSI-RS is triggered by RRC+DCI or RRC+MAC-CE+DCI

· If number of RRC configured resource sets across all CCs is less than 2N, RRC+DCI is used.  Otherwise, RRC+MAC-CE+DCI is used.

· FFS on the value of N

· The triggering is done per CSI-RS resource set

Email discussion on the value of N for aperiodic CSI-RS is triggering until 27th of Oct – Ruyue (ZTE)


Aperiodic CSI-RS reporting is used to acquire the measured quality of CSI-RS when gNB wants to derive it. The UE is first configured by RRC with the CSI-RS and then gNB triggers the monitoring and reporting for those CSI-RS by signalling the corresponding index via DCI. However, if a number of CSI-RSs are configured for the UE, it becomes difficult to trigger only via DCI, since available DCI bits are limited. Therefore, it was agreed to signal the candidates of the CSI-RS for which the UE needs to monitor and report. From that perspective, the new MAC CE needs to signal that trigger/not trigger, for example, by 1bit for each CSI-RS.
Proposal 2: Define the Aperiodic CSI-RS candidate MAC CE which represents the CSI-RS is candidate for monitoring and reporting. 
MAC CE for of Configuration of QCL for UE specific NR-PDCCH
Following agreement was made in RAN1#89 to define the new MAC CE for configuration of QCL for UE specific NR-PDCCH.

	R1-1709496
Potential agreements on beam management
Qualcomm
Agreements:
· Support spatial QCL assumption between antenna port(s) within a CSI-RS resource(s) and antenna port of an SS Block (or SS block time index) of a cell 

· The other QCL parameters not precluded 

· FFS: indication either explicit or implicit or  configurable or a default

· Note: default assumption may be no QCL

· Configuration of QCL for UE specific NR-PDCCH is by RRC and MAC-CE signalling

· Note that MAC-CE is not always needed
· FFS: necessity of DCI signalling
· Note: For example, DL RS QCLed with DMRS of PDCCH for delay spread, Doppler spread, Doppler shift, and average delay parameters, spatial parameters


This MAC CE would be used to inform the UE of the QCL information for PDCCH monitoring. It would be expected that the new MAC CE contains the QCL information (index??). However, since the overall operation of this signalling is not still clear, RAN2 could not start the discussion still. Therefore, we propose to wait for more RAN1 discussion considering that RAN2 will be tasked to define it in MAC CE. 
Proposal3: Define the new MAC CE for Configuration of QCL for UE specific NR-PDCCH and RAN2 should wait for RAN1 considering RAN2 would be tasked.

MAC CE for TCI (transmission Configuration Indication) State update

Following agreement was made in RAN1#90bis to define the new MAC CE for updating TCI (transmission Configuration Indication) state as follows:

	R1-1718920
Beam management offline discussion summary
Qualcomm

Agreement:

Support at least the explicit approach for the update of spatial QCL reference in a TCI state.

· FFS: Additional support for implicit update.

· Note: In the explicit approach, the TCI state is updated using either RRC or RRC + MAC-CE based approach
· Note: In the implicit approach, when a set of aperiodic CSI-RS resources are triggered, the triggering DCI includes a TCI state index which provides spatial QCL reference for the triggered set of CSI-RS resources. Following the measurement, the spatial QCL reference in the RS set corresponding to the indicated TCI state is updated based on the preferred CSI-RS determined by the UE. Other operations of implicit approaches are not precluded.
….


RAN1 has been investigating beam management operation. For example, RAN1 is working how to signal the UE which TRP beam the UE needs to track. In the last RAN1 meeting, RAN1 agreed to signal it via RRC or RRC+ MAC CE. Therefore, it could be expected that the new MAC CE would have the field to indicate the beam ID. However, since the overall operation of this signalling is not still clear, RAN2 could not start the discussion still. Therefore, we propose to wait for more RAN1 discussion considering that RAN2 will be tasked to define it in MAC. 

Proposal4: Define the new MAC CE for TCI（Transmission Configuration Indication） state update and RAN2 should wait for RAN1 considering RAN2 would be tasked. 
MAC CE for identification of the spatial relations between the DL RS and the UL SRS Tx beam
Following agreement was made in RAN1#90bis to define the new MAC CE for identification of the spatial relations between the DL RS and the UL SRS Tx beam as follows:
	R1-1718920
Beam management offline discussion summary
Qualcomm

….

Agreement:

· NR adopts the SRS Tx beam indication, i.e., by a SRS resource or by a DL RS 

· The DL RS supported at least include CSI-RS and SSB. 

· NR supports the indication of at least the spatial relations between the DL RS and the UL SRS Tx beam via at least the following mechanisms.

Spatial parameter

Reference RS

Target RS

Signalling mode

Spatial

SSB/CSI-RS (at least P-CSIRS and SP -CSI-RS), P-SRS

FFS: AP-CSI-RS, SP-SRS

P SRS

RRC

Spatial

SSB/CSI-RS(at least P-CSIRS and SP -CSI-RS), P-SRS/ SP-SRS

FFS:AP-SRS, AP-CSI-RS

SP-SRS

RRC + MAC-CE

Spatial

SSB/CSI-RS (at least P-CSIRS and SP -CSI-RS), P-SRS, SP-SRS, AP-SRS
Working assumption: AP-CSI-RS

AP SRS

RRC or RRC+MAC CE for configuration,
indication with DCI 

 FFS: The use of spatial relation across CCs and/or BWPs.


This new MAC CE would be potentially used to indicate the UE which SSB/CSI-RS should be referred to determine SRS. Since there would be multiple SSBs/CSI-RSs candidates and SRS candidates, gNB need to inform the UE of the association information of SSBs/CSI-RSs and SRS. Given this estimation, it would be expected that the new MAC CE contains the association information of SSB/CSI-RS index and SRS resource index. However, since the overall operation of this signalling is not still clear, RAN2 could not start the discussion still. Therefore, we propose to wait for more RAN1 discussion considering that RAN2 will be tasked to define it in MAC. 

Proposal5: Define the new MAC CE for identification of the spatial relations between the DL RS and the UL SRS Tx beam and RAN2 should wait for RAN1 considering RAN2 would be tasked. 
3. Summary and Conclusion

This contribution addresses the new MAC CE which will be potentially defined based on the RAN1 discussion and following is proposed: 
Proposal 1: Define the Semi-persistent CSI-RS activation/deactivation MAC CE represents whether UE needs to monitor the each CSI-RS. 
Proposal 2: Define the Aperiodic CSI-RS candidate MAC CE which represents the CSI-RS is candidate for monitoring and reporting.
Proposal3: Define the new MAC CE for Configuration of QCL for UE specific NR-PDCCH and RAN2 should wait for RAN1 considering RAN2 would be tasked.

Proposal4: Define the new MAC CE for TCI（Transmission Configuration Indication） state update and RAN2 should wait for RAN1 considering RAN2 would be tasked. 
Proposal5: Define the new MAC CE for identification of the spatial relations between the DL RS and the UL SRS Tx beam and RAN2 should wait for RAN1 considering RAN2 would be tasked. 
The corresponding TP to 38.321 is provided in Annex.
4. Reference
[1] RAN1#90bis Chairmans note
[2] RAN1#890 Chairmans note
5. Annex: TP for 38.321
	Start of TP


6.1.3
MAC Control Elements (CEs)

...
6.1.3.x1
Semi-persistent CSI-RS Activation/Deactivation MAC CE 
The Semi-persistent CSI-RS Activation/Deactivation MAC CE is identified by MAC PDU subheader with LCID as specified in Table 6.2.1-1.
Editors note: The details format could be captured based on RAN1 discussion outcome.

6.1.3.x2
Aperiodic CSI-RS candidate MAC CE 
The Aperiodic CSI-RS candidate MAC CE is identified by MAC PDU subheader with LCID as specified in Table 6.2.1-1.
Editors note: The details format could be captured based on RAN1 discussion outcome.

6.1.3.x3
Configuration of QCL for UE specific NR-PDCCH MAC CE
The Configuration of QCL for UE specific NR-PDCCH MAC CE is identified by MAC PDU subheader with LCID as specified in Table 6.2.1-1.
Editors note: The details format could be captured based on RAN1 discussion outcome.
6.1.3.x4
TCI state update MAC CE 
The TCI state update MAC CE is identified by MAC PDU subheader with LCID as specified in Table 6.2.1-1.
Editors note: The details format could be captured based on RAN1 discussion outcome.

6.1.3.x5
Identification of the spatial relations between the DL RS and the UL SRS Tx beam MAC CE
The Identification of the spatial relations between the DL RS and the UL SRS Tx beam MAC CE is identified by MAC PDU subheader with LCID as specified in Table 6.2.1-1.
Editors note: The details format could be captured based on RAN1 discussion outcome.
	End of TP
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