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1 Introduction
In Rel-17 NR, a quantity of new UL MAC CEs are introduced. As a result, RAN2 naturally needs to discuss the LCID allocation and LCP priority of these MAC CEs with a cross WI coordination session.   
In the previous RAN2 meetings, the corresponding agreements regarding cross WI MAC CEs coordination had been achieved [1] as follows,
	RAN2#117-e meeting agreement:
Confirm that coverage limited cases shall use LCID, other cases use eLCID. 
Expect that LCP priority for MAC CEs may need to be corrected to achieve inter WI consistency, can do that later. 


In this contribution, we would like to provide our understanding on the LCP priority of Rel-17 MAC CEs. 
[bookmark: _Toc497230266][bookmark: _Toc497230267]2 Discussion
First of all, we would like to take a look at all the introduced new UL MAC CEs and evaluate their priority based on their usage one by one.
Table 1. Rel-17 UL MAC CEs
	WI
	MAC CE
	Usage
	Description

	NTN
	Timing Advance Report MAC CE
	Absolute TA reporting
	· Its LCP priority has been determined in the NTN session. Maybe there is no need to reconsider its LCP priority. 

	FeMIMO

	Enhanced Multiple Entry PHR for multiple TRP MAC CE (four octets Ci)
	PH reporting
	· It can be reported if UE is configured with twoPHRMode with the multiple TRP PUSCH repetition feature.
· Their LCP priorities have not been defined.

	
	Enhanced Multiple Entry PHR for multiple TRP MAC CE (one octets Ci)
	
	· 

	
	Enhanced Single Entry PHR for multiple TRP MAC CE
	
	· 

	
	Enhanced Multiple Entry PHR MAC CE (four octets Ci)
	
	· Compared to the existing PHR, P-MPR values can be reported together with M SSBRI(s)/CRI(s) selected by the UE.
· Their LCP priorities have not been defined.


	
	Enhanced Multiple Entry PHR MAC CE (one octets Ci)
	
	

	
	Enhanced Single Entry PHR MAC CE
	
	

	
	Enhanced BFR MAC CE (one octet Ci)
	BFR
	· It can be reported for BFR in case of multiple TRPs are deployed.
· Their LCP priorities have not been defined.

	
	Truncated Enhanced BFR MAC CE (one octet Ci)
	
	

	
	Enhanced BFR MAC CE (four octet Ci)
	
	

	
	Truncated Enhanced BFR MAC CE (four octet Ci)
	
	

	Pos

	Positioning Measurement Gap Activation/Deactivation Request MAC CE
	Positioning Measurement Gap Activation/Deactivation Request
	· It can be used to request pre-configured positioning measurement gap configuration for positioning latency reduction.
· Its LCP priority has not been defined.

	IAB
	IAB-MT Recommended Beam Indication MAC CE
	Indicating  the recommended beams of the IAB-MT
	RAN2 has not defined this MAC CE requested by RAN1 yet since the information RAN1 provided to RAN2 is insufficient.

	
	Desired IAB-MT PSD range MAC CE
	DL TX power adjustment.
	RAN2 has not defined this MAC CE requested by RAN1 yet since the information RAN1 provided to RAN2 is insufficient.

	
	Desired DL Tx Power Adjustment MAC CE
	
	RAN2 has not defined this MAC CE requested by RAN1 yet since the information RAN1 provided to RAN2 is insufficient.

	
	Case-6 Timing Request MAC CE
	Indicating a timing case is performed
	· It is used to indicate that a timing case is performed.
· Its LCP priority has not been defined.


	
	Desired Guard Symbols for Case 6 timing mode MAC CE
	Same as the existing Desired Guard Symbols MAC-CE
	· It is the extension of the existing Desired Guard Symbols MAC CE to Case 6
· Its LCP priority has not been defined.

	
	Desired Guard Symbols for Case 7 timing mode MAC CE
	
	· It is the extension of the existing Desired Guard Symbols MAC CE MAC-CE to Case 7
· Its LCP priority has not been defined.

	
	Extended Short Truncated BSR MAC CE
	BSR
	· They are the extended versions of the existing MAC-CEs for BSR 

	
	Extended Long Truncated BSR MAC CE
	
	

	
	Extended Short BSR MAC CE
	
	

	
	Extended Long BSR MAC CE
	
	

	
	Extended Pre-emptive BSR MAC CE
	
	


In the existing NR framework, the priority of UL MAC CEs is specified in the MAC specification [2], given in the following quoted text. UE determines whether to multiplex a generated UL MAC CE into a MAC PDU or not based on its LCP priority. 
	LCP priority of UL MAC CEs in Rel-16 NR (highest priority listed first):
-	C-RNTI MAC CE;
-	Configured Grant Confirmation MAC CE or MAC CEs for BFR or Multiple Entry Configured Grant Confirmation MAC CE;
-	Sidelink Configured Grant Confirmation MAC CE;
-	LBT failure MAC CE;
-	MAC CE for Timing Advance Report;
-	MAC CE for SL-BSR prioritized according to clause 5.22.1.6;
-	MAC CE for BSR, with exception of BSR included for padding;
-	Single Entry PHR MAC CE or Multiple Entry PHR MAC CE;
-	MAC CE for the number of Desired Guard Symbols;
-	MAC CE for Pre-emptive BSR;
-	MAC CE for SL-BSR, with exception of SL-BSR prioritized according to clause 5.22.1.6 and SL-BSR included for padding;
-	MAC CE for Recommended bit rate query;
-	MAC CE for BSR included for padding;
-	MAC CE for SL-BSR included for padding.


Observation: The priority of UL MAC CEs is statically specified in the MAC spec without requiring any NW configuration.
To facilitate the cross WI coordination for LCP priority of MAC CEs (e.g. to reduce the normative work, and keep the UE implementation simple and compatible), we think the priority of Rel-17 UL MAC CEs shall be also statically specified in the MAC spec, just in the same way as the other existing NR UL MAC CEs (i.e. the priority of UL MAC CE is not NW-configurable). Thus, we have the following proposal,
Proposal 1: LCP priority of Rel-17 UL MAC CEs is statically specified in the MAC spec (i.e. it is not NW-configurable).
Based on the intention of P1, next, we would like to attempt to define the LCP priority of MAC CEs whose LCP priority has not been defined in RAN2 yet. That is to say that the already LCP priority of Timing Advance Report MAC CE shall not be rediscussed in the cross WI UL MAC CE coordination. 
Proposal 2: LCP priority of Timing Advance Report MAC CE shall not be rediscussed in the cross WI MAC CE coordination.  
Before going into the discussion of the LCP priority of MAC CEs, we would like to point out the detailed contents of IAB-MT Recommended Beam Indication MAC CE, Desired IAB-MT PSD range MAC CE, and Desired DL Tx Power Adjustment MAC CE have not been clearly defined. Thus, we suggest postponing to discuss their LCP priority until the format of these MAC CEs has been fully specified, as it might be hard to correctly define the corresponding LCP priority before clearly understanding the function of these MAC CEs.  
Proposal 3: Discussion on the LCP priority of IAB-MT Recommended Beam Indication MAC CE, Desired IAB-MT PSD range MAC CE, and Desired DL Tx Power Adjustment MAC CE should be postponed until their format is completely specified. 
Further, we can concentrate our minds on the LCP priority of the remaining Rel-17 UL MAC CEs. Basically, most of them are the enhanced MAC CEs (e.g. Enhanced Multiple Entry PHR for multiple TRP MAC CE) defined as a kind of extended version of the existing MAC CE (e.g. the Enhanced Multiple Entry PHR for multiple TRP MAC CE can be regarded as the extended Multiple Entry PHR MAC CE due to the usage in multiple TRP case). In this sense, considering the usage and mutual exclusion (the UE will not simultaneously report two MAC CEs for the same purpose), it seems a spontaneous logic to reuse the same LCP priority for the existing MAC CE and the corresponding extended/enhanced MAC CE.
Proposal 4: Same LCP priority is reused for the legacy MAC CE and the corresponding Extended/Enhanced MAC CE(s).
Last, we come to the Positioning Measurement Gap Activation/Deactivation Request MAC CE, and Case-6 Timing Request MAC CE. Our consideration is given as follows, 
· Positioning Measurement Gap Activation/Deactivation Request MAC CE: it can be regarded as a kind of UE assistance information for position latency reduction. So we think its LCP priority should be lower than that of data from any logic channel while higher than that of Recommended bit rate MAC CE (mainly used for VoIP) considering the positioning function is widely needed for more applications.   
· Case-6 Timing Request MAC CE: requesting and implementing Case 6 help to improve the radio efficiency, compared to the Rel-16 Case-1. In this sense, we think its LCP priority should be higher than that of Pre-emptive BSR MAC CE and data from any logic channel, except data from UL-CCCH. Otherwise, the IAB node may have no chance to request Case-6 timing if there are always available pending data for transmission. Moreover, its LCP priority is supposed to be lower than that of the Desired Guard Symbols MAC CE which guarantees the guard to avoid interference due to switch operation.
Based on the above analysis, we have the following proposals, 
Proposal 5: The Positioning Measurement Gap Activation/Deactivation Request MAC CE has higher priority than Recommended bit rate MAC CE, but lower priority than data from any Logical Channel.
Proposal 6: The Case-6 Timing Request MAC CE has lower priority than MAC CEs for the number of Desired Guard Symbols, but higher priority than Pre-emptive BSR MAC CE.
Last but not least, we have prepared the corresponding text proposal for 38.321 sub-clause 5.4.3.1.3 in Annex A to implement all the proposals for cross WI MAC CE coordination. It will be much appreciated if you could refer to it for more details.
Proposal 7: Adopt the text proposal in Annex. 
3 Conclusion
In the contribution, we have provided our understanding on the LCP priority of MAC CEs. All the observation and proposals are summarized as follows,
Observation: The priority of UL MAC CEs is statically specified in the MAC spec without requiring any NW configuration.
Proposal 1: LCP priority of Rel-17 UL MAC CEs is statically specified in the MAC spec (i.e. it is not NW-configurable).
Proposal 2: LCP priority of Timing Advance Report MAC CE shall not be rediscussed in the cross WI MAC CE coordination.   
Proposal 3: Discussion on the LCP priority of IAB-MT Recommended Beam Indication MAC CE, Desired IAB-MT PSD range MAC CE, and Desired DL Tx Power Adjustment MAC CE should be postponed until their format is completely specified. 
Proposal 4: Same LCP priority is reused for the legacy MAC CE and the corresponding Extended/Enhanced MAC CE(s).
Proposal 5: The Positioning Measurement Gap Activation/Deactivation Request MAC CE has higher priority than Recommended bit rate MAC CE, but lower priority than data from any Logical Channel.
Proposal 6: The Case-6 Timing Request MAC CE has lower priority than MAC CEs for the number of Desired Guard Symbols, but higher priority than Pre-emptive BSR MAC CE.
Proposal 7: Adopt the text proposal in Annex. 
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Text proposal for Rel-17 TS 38.321 ver 17.0.0:
START OF the CHANGE
[bookmark: _Toc29239842][bookmark: _Toc37296201][bookmark: _Toc46490327][bookmark: _Toc52752022][bookmark: _Toc52796484][bookmark: _Toc100871994]5.4.3.1.3	Allocation of resources
Before the successful completion of the Random Access procedure initiated for DAPS handover, the target MAC entity shall not select the logical channel(s) corresponding to non-DAPS DRB(s) for the uplink grant received in a Random Access Response or the uplink grant for the transmission of the MSGA payload. The source MAC entity shall select only the logical channel(s) corresponding to DAPS DRB(s) during DAPS handover.
The MAC entity shall, when a new transmission is performed:
1>	allocate resources to the logical channels as follows:
2>	logical channels selected in clause 5.4.3.1.2 for the UL grant with Bj > 0 are allocated resources in a decreasing priority order. If the PBR of a logical channel is set to infinity, the MAC entity shall allocate resources for all the data that is available for transmission on the logical channel before meeting the PBR of the lower priority logical channel(s);
2>	decrement Bj by the total size of MAC SDUs served to logical channel j above;
2>	if any resources remain, all the logical channels selected in clause 5.4.3.1.2 are served in a strict decreasing priority order (regardless of the value of Bj) until either the data for that logical channel or the UL grant is exhausted, whichever comes first. Logical channels configured with equal priority should be served equally.
NOTE 1:	The value of Bj can be negative.
If the MAC entity is requested to simultaneously transmit multiple MAC PDUs, or if the MAC entity receives the multiple UL grants within one or more coinciding PDCCH occasions (i.e. on different Serving Cells), it is up to UE implementation in which order the grants are processed.
The UE shall also follow the rules below during the scheduling procedures above:
-	the UE should not segment an RLC SDU (or partially transmitted SDU or retransmitted RLC PDU) if the whole SDU (or partially transmitted SDU or retransmitted RLC PDU) fits into the remaining resources of the associated MAC entity;
-	if the UE segments an RLC SDU from the logical channel, it shall maximize the size of the segment to fill the grant of the associated MAC entity as much as possible;
-	the UE should maximise the transmission of data;
-	if the MAC entity is given a UL grant size that is equal to or larger than 8 bytes (when eLCID is not used) or 10 bytes (when eLCID is used) while having data available and allowed (according to clause 5.4.3.1) for transmission, the MAC entity shall not transmit only padding BSR and/or padding.
The MAC entity shall:
1>	if the MAC entity is configured with enhancedSkipUplinkTxDynamic with value true and the grant indicated to the HARQ entity was addressed to a C-RNTI, or if the MAC entity is configured with enhancedSkipUplinkTxConfigured with value true and the grant indicated to the HARQ entity is a configured uplink grant:
2>	if there is no UCI to be multiplexed on this PUSCH transmission as specified in TS 38.213 [6]; and
2>	if there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and
2>	if the MAC PDU includes zero MAC SDUs; and
2>	if the MAC PDU includes only the periodic BSR and there is no data available for any LCG, or the MAC PDU includes only the padding BSR:
3>	not generate a MAC PDU for the HARQ entity.
1>	else if the MAC entity is configured with skipUplinkTxDynamic with value true and the grant indicated to the HARQ entity was addressed to a C-RNTI, or the grant indicated to the HARQ entity is a configured uplink grant; and
1>	if there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and
1>	if the MAC PDU includes zero MAC SDUs; and
1>	if the MAC PDU includes only the periodic BSR and there is no data available for any LCG, or the MAC PDU includes only the padding BSR:
2>	not generate a MAC PDU for the HARQ entity.
Logical channels shall be prioritised in accordance with the following order (highest priority listed first):
-	C-RNTI MAC CE or data from UL-CCCH;
-	Configured Grant Confirmation MAC CE or MAC CEs for BFR or Multiple Entry Configured Grant Confirmation MAC CE;
-	Sidelink Configured Grant Confirmation MAC CE;
-	LBT failure MAC CE;
-	MAC CE for Timing Advance Report;
-	MAC CE for SL-BSR prioritized according to clause 5.22.1.6;
-	MAC CE for BSR, with exception of BSR included for padding;
-	MAC CE for Single Entry PHR MAC CE or MAC CE for Multiple Entry PHR MAC CE;
-	MAC CE for the number of Desired Guard Symbols;
-	MAC CE for Case-6 Timing Request;
-	MAC CE for Pre-emptive BSR;
-	MAC CE for SL-BSR, with exception of SL-BSR prioritized according to clause 5.22.1.6 and SL-BSR included for padding;
-	data from any Logical Channel, except data from UL-CCCH;
-	MAC CE for Positioning Measurement Gap Activation/Deactivation Request;
-	MAC CE for Recommended bit rate query;
-	MAC CE for BSR included for padding;
-	MAC CE for SL-BSR included for padding.
NOTE 2:	Prioritization among Configured Grant Confirmation MAC CE, Multiple Entry Configured Grant Confirmation MAC CE, and MAC CEs for BFR is up to UE implementation.
The MAC entity shall prioritize any MAC CE listed in a higher order than 'data from any Logical Channel, except data from UL-CCCH' over transmission of NR sidelink communication.
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