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1. Introduction

In the last RAN2 meeting, RAN1 has sent an LS [1] to RAN2 to indicate that RAN1 has agreed a list of Rel-17 MAC CEs. As RAN2 is responsible working group to design the format of the MAC CEs, we’d like to have a high level overview of cross WI coordination on the potential Rel-17 MAC CEs.

2. Discussion
In NR Rel-16, eLCID was introduced to extend the available value range for the identities of logical channels and MAC CEs. According to the MAC spec [2], value ‘33’ of LCID represents that two octet eLCID field exists in the MAC subheader, value ‘34’ of LCID represents that one octet eLCID field exists in the MAC subheader. Currently, values of two octet eLCID for both uplink and downlink are all used for logical channel identities in IAB, while values of one octet eLCID for uplink and downlink can be used to identify MAC CEs. 
Currently, there are 12 reserved values for LCID in downlink and 10 reserved values for LCID in uplink. There are hundreds of reserved values for one octet eLCID in both downlink and uplink. In order to identify a newly introduced MAC CE in Rel-17, we can either use one reserved value of the legacy LCID field, or use one reserved value of the one octet eLCID field. According to the current Rel-17 status, there are enough remaining LCIDs/eLCIDs and thus no new mechanism needs to be considered.

Observation: There are 12 reserved values for LCID in downlink, 10 reserved values for LCID in uplink, and hundreds of reserved values for one octet eLCID in both downlink and uplink.

Technically speaking, there is no big difference to use either one to identify a MAC CE. One direct benefit to use the legacy LCID is that the MAC subheader can be one byte smaller, and thus one more byte payload can be contained in the MAC PDU. If one MAC CE will be quite frequently used, adopting legacy LCID seems preferred from the perspective of resource efficiency. Besides, in a network where coverage may have a problem due to e.g. lower UE capability or larger cell size, it is also preferred to adopt LCID for the MAC CE. Otherwise, it is recommended to use one octet eLCID since there are only few reserved values for the legacy LCID field and it is better to keep some reserved values for potential usage in the future. Thus we suggest all newly introduced MAC CEs shall use eLCID by default. Unless for some MAC CEs, if there is requirement for coverage, use of LCID can be discussed case by case.
Proposal 1: All newly introduced MAC CEs should use eLCID by default, unless there is a requirement to enhance the coverage (e.g. for RedCap/NTN), which should be discussed case by case.

Based on above principles, we can have a look at those RAN1’s requested MAC CEs, and check which LCID field is better to be used to identify each MAC CE.
Table 1. List of MAC CEs requested by RAN1
	WI code
	RAN1 temporary MAC-CE name
	New or existing
	Description
	Whether one octet eLCID is preferred?

	NR_FeMIMO
	BFR MAC CE
	RAN2 to determine
	MAC-CE indicating failed BFD-RS set indices and other failure recovery related information
Agreement
For multi-TRP BFR, a single MAC-CE is used at least for BFRQ for all TRPs in all CCs in a cell group, which includes
- Indices of failed BFD-RS set (as an indication of failed TRP link)
- Indices of CC containing the failed TRP link
- An indicator whether a new candidate beam is identified in the NBI-RS set associated with the failed BFD-RS set, and an resource indicator representing the new candidate beam (if identified) based on the number of NBI-RS resources in the corresponding NBI-RS set. 
- FFS: Content of MAC-CE related to SpCell when transmitted on msg3, msgA
- Note: MAC-CE signaling design details are up to RAN2
- The term “failed TRP link” is used here for discussion purposes only
	Yes.

The Rel-16 BFR MAC CE has two formats: one-octet serving cell bitmap and four-octet serving cell bitmap. The one-octet bitmap BFR MAC CE uses LCID, while the four-octet bitmap BFR MAC CE uses eLCID.

Technically speaking, the motivation to use LCID for the Rel-17 BFR MAC CE with one-octet serving cell bitmap is not quite strong. Besides, it shall be noted that two LCID values shall be used, since there is also the truncated Rel-17 BFR MAC CE with one octet serving cell bitmap. Thus, eLCID is suggested for Rel-17 BFR MAC CE.

	NR_FeMIMO
	
	RAN2 to determine
	Agreement
- Introduce enhanced MAC CE signaling for PDCCH activating two TCI states for SFN-based PDCCH transmission
- The corresponding MAC CE includes at least the following fields 
   - Serving cell ID
   - CORESET ID
   - Two TCI state IDs
- FFS whether for CA scenario additionally support RRC configured set of the serving cells which can be addressed by a single MAC CE
- FFS whether or not enhanced MAC CE signaling is applicable to a CORESET configured with CORESETPoolindex
	Yes

	NR_FeMIMO
	
	New
	Activation of up to 8 TCI state codepoints for UE-dedicated channel/signals beam indication
This can be
- For joint beam indication
o A joint TCI state
- For separate beam indication
o DL only TCI state
o UL only TCI state
o DL TCI state + UL TCI state
	Yes

	NR_FeMIMO
	
	RAN2 to decide
	PHR

On Rel.17 enhancements to facilitate MPE mitigation, support the following enhancement on the Rel-16 event-triggered P-MPR-based reporting (included in the PHR report when a threshold is reached, reported via MAC-CE):
• In addition to the existing field in the PHR MAC-CE, N≥1 P-MPR values can be reported 
o The N P-MPR values are reported together with the following: 
§  For each P-MPR value, up to M SSBRI(s)/CRI(s), where the SSBRI(s)/CRI(s) is selected by the UE from a candidate SSB/CSI-RS resource pool (FFS: how to perform the selection) 
• Support M=1
	Yes

	NR_FeMIMO
	Two PUCCH Spatial Relation Info activation/deactivation MAC CE
	RAN2 to decide
	Activating two spatial relation info for mTRP PUCCH repetition. 
	Yes

	NR_FeMIMO
	Two PUCCH power control parameter set activation/deactivation MAC CE
	RAN2 to decide
	Activating two power control parameter sets for mTRP PUCCH repetition. 
	Yes

	NR_FeMIMO
	
	RAN2 to decide
	PHR enhancements for mTRP PUSCH
	Yes

	NR_FeMIMO
	
	RAN2 to decide
	When MAC-CE indicates a PL-RS ID for one or more SRI IDs, it also indicates whether the SRI IDs are associated with the first or the second SRS resource set.
	Irrelevant

This Rel-17 MAC CE is revised based on the legacy MAC CE. The same eLCID will be re-used.

	NR_NTN_solutions
	UESpecific_Koffset
	New
	Provides and updates the value of UE specific K_offset

	Yes
RAN2 has agreed to use the eLCID

	NR_pos_enh

	MG-activationRequest and/or preconfigMG_ID

	New
	UE may request measurement gap activation with the new MAC-CE

	Yes
Seems infrequent MAC CE

	NR_pos_enh

	
	New
	A measurement gap can be activated with the new MAC-CE

	Yes
Seems infrequent MAC CE

	NB_IOTenh4_LTE_eMTC6

	
	TBD

	Channel quality reporting MAC-CE can be triggered when 16QAM in downlink is configured for NB-IoT.
Note: The channel quality reporting is only for DL

	Irrelevant

It is a LTE MAC CE.

	NR_IAB_enh

	Rel-17 Desired Guard Symbols 

	RAN2 to determine

	The extension of "Desired Guard Symbols" MAC-CE to new switching scenarios:
- Case#6 MT Tx and [Case #7] DU [Tx]/Rx}
- Case#7 MT Tx (to support Case #7 at parent node) and DU Tx/Rx

	Yes

	NR_IAB_enh
	Rel-17 Provided Guard Symbols 
	RAN2 to determine
	The extension of "Provided Guard Symbols" MAC-CE to new switching scenarios:
- Case#6 MT Tx and [Case #7] DU [Tx]/Rx
- Case#7 MT Tx (to support Case #7 at parent node) and DU Tx/Rx
	Yes

	NR_IAB_enh
	Child IAB-DU Restricted Beam Indication
	New
	Signaling from an IAB-node/IAB-donor to a child node indicating beams of the child IAB-DU in the direction of which simultaneous operation is restricted. This indication can be associated with some combination of the following child IAB-node's confirgutaions:
- [Multiplexing mode]
- [MT’s DL beam (e.g. TCI state id) or MT's UL beam (e.g., SRI id)]
- [DU resource configuration (e.g., soft resources)]
- [Slot index]

To indicate beams of the child IAB-DU, IAB-node/IAB-donor uses
- at least SSB ID and [STC index] of the child IAB-DU
	Yes

	NR_IAB_enh
	IAB-MT Recommended Beam Indication
	New
	Signaling from an IAB-node to its paremt-node indicating the recommended beams of the IAB-MT in DL and/or UL.

For DL Rx beam(s): using one or more of the following:
- DL TCI state ID
- [RS ID]
- [R17 DL TCI, or joint DL/UL TCI ID]
For UL Tx beam(s): using one or more of the following:
- [Spatial relation]
- [RS ID]
- [R17 UL TCI, or joint DL/UL TCI ID]
- [SRI]
	Yes

	NR_IAB_enh
	[Timing Case Indication]
	New
	The parent-node indicates to an IAB-node when (over which time resources) a timing case is performed, including:
- When Case 6 timing is performed at the IAB-node.
- When Case 7 timing is performed at the parent-node.
- FFS when Case 7 timing is performed at the IAB-node.  
- FFS whether the indication should be associated with another dimensions, e.g. multiplexing cases
	Yes

	NR_IAB_enh
	Case7 Timing Offset
	New
	The parent-node indicates to an IAB-node an offset to be used by the IAB-MT to set its UL TX timing based on the legacy TA loop and the indicated offset.
The granularity of Case 7 UL timing offset is the same as the UL TA granularity.
	Yes

	NR_IAB_enh
	Desired DL TX Power Adjustment
	New
	The IAB-MT indicates to its parent-node, its desired parent-node's DL TX power adjustment. 
	Yes

	NR_IAB_enh
	DL TX Power Adjustment
	New
	The IAB-MT indicates to its parent-node, its desired parent-node's DL TX power adjustment. 
	Yes

	NR_IAB_enh
	Desired IAB-MT PSD range
	New
	The IAB-MT indicates to its parent-node, its desired parent-node's DL TX power adjustment. 
	Yes

	NR_IAB_enh
	N/A
	Existing
	The IAB-node is provided an index T_delta in a Timing Delta MAC CE to derive a time difference between a DU transmission of a signal from the serving cell and a reception of the signal by the IAB-MT when Case6 timing is performed at the IAB node.
	Yes

	LTE_NR_DC_enh2
	activation MAC-CE
	RAN2 to determine
	MAC-CE activating a deactivated Scell and triggering
	Yes
RAN2 has agreed to use the eLCIDs.

	LTE_NBIOT_eMTC_NTN
	K_Offset
	New
	Provides and updates the value of UE specific K_offset
	Irrelevant
This is a LTE MAC CE. Besides, we prefer to use a reserved LCID or repurpose an existing LCID because the Extended LCID are not used now in eMTC and are not supported in NB-IoT.

	NR_SL_enh
	IUC scheme 1 MAC CE
	New
	When MAC CE is used as the container of inter-UE coordination information transmission from UE-A to UE-B, for the indication of resource set, N combinations of TRIV, FRIV, resource reservation period as specified in Rel-16 TS 38.214 Section 8.1.5 with following modification. The value of resource reservation period is omitted at least when the transmission of preferred resource set is triggered by UE-B’s explicit request.
-First resource location of each TRIV is separately indicated by the inter-UE coordination information
	Irrelevant

This MAC CE is used in sidelink. For LCID for SL-SCH, there are more than 40 reserved values. It is OK to use reserved values of LCID for SL-SCH to identify sidelink MAC CEs in Rel-17.


In addition to the above MAC CEs requested by RAN1, several RAN2 topics have also agreed to introduce some new Rel-17 MAC CEs. And in RedCap, it was agreed to introduce new LCIDs for CCCH. We summarize the RAN2 designed MAC CEs in the following table, and check whether eLCID or LCID is used.
Table 2. List of MAC CEs designed by RAN2

	Topics
	(Temporary) MAC-CE name
	Description
	Whether one octet eLCID is preferred?

	FeMIMO
	MAC CEs in Rel-17 FeMIMO are all requested by RAN1, i.e., in Table 1.

	IAB
	Extended Short Truncated BSR
	 A new MAC CE extending the LCG ID field in the legacy short truncated BSR to 8bits, for supporting the 256 LCGs in R17.
	Yes.

In IAB running CR, it was already decided to use eLCID.

	IAB
	Extended Long Truncated BSR
	A new MAC CE extending the LCGi field in the legacy long truncated BSR to 256bits, for supporting the 256 LCGs in R17.
	Yes.

In IAB running CR, it was already decided to use eLCID.

	IAB
	Extended Short BSR
	  A new MAC CE extending the LCG ID field in the legacy short BSR to 8bits, for supporting the 256 LCGs in R17.
	Yes.

In IAB running CR, it was already decided to use eLCID.

	IAB
	Extended Long BSR
	A new MAC CE extending the LCGi field in the legacy long BSR to 256bits, for supporting the 256 LCGs in R17.
	Yes.

In IAB running CR, it was already decided to use eLCID.

	IAB
	Extended Pre-emptive BSR
	A new MAC CE extending the LCGi field in the legacy Pre-emptive BSR to 256bits, for supporting the 256 LCGs in R17.
	Yes.

In IAB running CR, it was already decided to use eLCID.

	NR_NTN
	UE-Specific TA Report MAC CE
	A new MAC CE to report the Full TA
	No.

RAN2 has agreed to use the LCID. For NTN communication, we think the payload size is better to be limited for coverage consideration, and we can stick to the previous RAN2 agreement.

	LTE_NR_DC_enh2
	SCG (de)activation MAC CE.

RAN2 to determine

	A new MAC CE to (de)activate the SCG.


	Yes

May introduce the new MAC CE in both 38.321 and 36.321.

	POS
	Positioning Measurement Gap Activation/Deactivation Request MAC CE?
	From RAN2#116bis:

Proposal 5a:
A new UL MAC CE for positioning measurement gap activation and deactivation request is introduced. 

Proposal 5b:
The new UL MAC CE for positioning measurement gap activation and deactivation request includes at least the ID of the pre-configured positioning measurement gap configuration for which the activation/deactivation is requested. Other parameter are FFS.
	Yes
Overlapped with RAN1 requested MAC CEs. The MAC CE is introduced according to RAN1 agreements.

	POS
	Positioning Measurement Gap Activation/Deactivation Command MAC CE?
	From RAN2#116bis:
Proposal 5c (modified):
A new DL MAC CE for positioning measurement gap activation and deactivation command is introduced for positioning latency reduction. LS to RAN1/4 indicating our conclusion, and confirming that DL MAC CE can also be used for positioning measurement gap deactivation as well as activation (to be drafted by email).

Proposal 5d:
The new DL MAC CE for positioning measurement gap activation and deactivation command includes at least the ID of the pre-configured positioning measurement gap configuration which has been configured/activated by the gNB. Other parameter are FFS.
	Yes

Overlapped with RAN1 requested MAC CEs. The MAC CE is introduced according to RAN1 agreements.

	POS
	PPW Activation/Deactivation Command MAC CE?
	From RAN2#116bis:
Proposal 8:
A new DL MAC CE for PRS Processing Window activation and deactivation command is introduced.

Proposal 9:
The new DL MAC CE for PRS Processing Window activation and deactivation command includes at least the ID of the pre-configured PRS Processing Window configuration, at least in the case when multiple PRS Processing Windows can be configured.
	Yes

Overlapped with RAN1 requested MAC CEs. The MAC CE is introduced according to RAN1 agreements.

	Sidelink
	Irrelevant

RAN2 introduced SL DRX MAC CE, which is irrelevant with Uu. Sufficient reserved values of LCID for SL-SCH.

	RedCap
	RAN2 has agreed to use new LCID values to identify CCCH and CCCH1 for a RedCap UE. Considering to keep low complexity and coverage performance for RedCap UEs, it is not prefer to use eLCID.


Based on the analysis in the last column of the above tables, we propose to use one octet eLCID field to identify all the new MAC CEs for Rel-17, except for the UE-Specific TA Report MAC CE introduced in NR NTN which has a strong motivation for coverage. In conclusion, for LCID in uplink, three reserved values will be used for CCCH/CCCH1 identities for a RedCap UE and for the UE-Specific TA Report MAC CE introduced in NR NTN, and there are seven remaining reserved values for uplink LCID field.
Proposal 2: For NR Rel-17, the following MAC CEs and logical channels use LCIDs:

· UE-Specific TA Report MAC CE
· CCCH/CCCH1 for RedCap UEs

and others use one-octet eLCIDs.

For sidelink MAC CEs, the reserved values of LCID for SL-SCH can be used, and there is no need to introduce eLCID in sidelink for MAC CEs.
Proposal 3: For NR sidelink, the reserved value(s) of LCIDs for SL-SCH is used to identify new MAC CE(s).

Besides, in the RAN1 LS, RAN1 invited RAN2 to provide the corresponding updates to the MAC-CE names, field names and respective MAC-CE subclauses in the MAC spec. We think such work can be done in each separate WIs.
Proposal 4: Each RAN2 WI is responsible to update the MAC-CE names, field names and respective MAC-CE subclauses for the RAN1-defined MAC CEs separately.
Part of the enormous Rel-17 MAC CEs are uplink MAC CEs, e.g. Rel-17 BFR MAC CEs in FeMIMO, Rel-17 BSR MAC CEs in IAB, Positioning Measurement Gap Activation/Deactivation Request MAC CE in POS, etc. Another issue needs to be paid attention to is the relative priorities among enormous Rel-17 uplink MAC CEs during LCP procedure. It may not be an easy task to sort the uplink MAC CEs from different topics. We suggest RAN2 to discuss how to determine the prioritization relationships among the Rel-17 uplink MAC CEs.
Proposal 5: RAN2 to discuss the logical channel prioritization of the Rel-17 and the legacy uplink MAC CEs and logical channels.
3. Conclusion

In this contribution, we have a high level overview of cross WI coordination on the potential Rel-17 MAC CEs requested by RAN1 and designed by RAN2. We made the following observation and proposals:
Observation: There are 12 reserved values for LCID in downlink, 10 reserved values for LCID in uplink, and hundreds of reserved values for one octet eLCID in both downlink and uplink.

Proposal 1: All newly introduced MAC CEs should use eLCIDs by default, unless there is a requirement to enhance the coverage (e.g. for RedCap/NTN), which should be discussed case by case.

Proposal 2: For NR Rel-17, the following MAC CEs and logical channels use LCIDs:

· UE-Specific TA Report MAC CE

· CCCH/CCCH1 for RedCap UEs

and others use one-octet eLCIDs.

Proposal 3: For NR sidelink, the reserved value(s) of LCIDs for SL-SCH is used to identify new MAC CE(s).

Proposal 4: Each RAN2 WI is responsible to update the MAC-CE names, field names and respective MAC-CE subclauses for the RAN1-defined MAC CEs separately.

Proposal 5: RAN2 to discuss the logical channel prioritization of the Rel-17 and the legacy uplink MAC CEs and logical channels.
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