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1.	Introduction
In Rel-17, a larger number of new MAC CEs are introduced from various WIs. The new MAC CEs introduced for UL is summarized below.
	Index
	LCID values
	WI

	35
	CCCH of size 48 bits (referred to as "CCCH" in TS 38.331 [5]) for a RedCap UE 
	RedCap

	36
	CCCH1 of size 64 bits (referred to as "CCCH1" in TS 38.331 [5]) for a RedCap UE
	RedCap

	44
	Timing Advance Report
	NTN

	292
	Enhanced Multiple Entry PHR for multiple TRP (four octets Ci)
	FeMIMO

	293
	Enhanced Multiple Entry PHR for multiple TRP (one octets Ci)
	FeMIMO

	294
	Enhanced Single Entry PHR for multiple TRP
	FeMIMO

	295
	Enhanced Multiple Entry PHR (four octets Ci)
	FeMIMO

	296
	Enhanced Multiple Entry PHR (one octets Ci)
	FeMIMO

	297
	Enhanced Single Entry PHR
	FeMIMO

	298
	Enhanced BFR (one octet Ci)
	FeMIMO

	299
	Truncated Enhanced BFR (one octet Ci)
	FeMIMO

	300
	Enhanced BFR (four octet Ci)
	FeMIMO

	301
	Truncated Enhanced BFR (four octet Ci)
	FeMIMO

	302
	Positioning Measurement Gap Activation/Deactivation Request
	Pos

	303
	IAB-MT Recommended Beam Indication
	IAB

	304
	Desired IAB-MT PSD range
	IAB

	305
	Desired DL Tx Power Adjustment
	IAB

	306
	Case-6 Timing Request
	IAB

	307
	Desired Guard Symbols for Case 6 timing
	IAB

	308
	Desired Guard Symbols for Case 7 timing
	IAB

	309
	Extended Short Truncated BSR
	IAB

	310
	Extended Long Truncated BSR
	IAB

	311
	Extended Short BSR
	IAB

	312
	Extended Long BSR
	IAB

	313
	Extended Pre-emptive BSR
	IAB



When a new transmission is performed, the MAC entity shall allocate UL resources to the logical channels and MAC CEs based on the priority. However, in the latest version of MAC specification (v17.0.0), the new MAC CEs (except Timing Advance Report MAC CE) are not listed in the logical channel prioritization procedure, as shown below.
	[bookmark: _Toc29239842][bookmark: _Toc37296201][bookmark: _Toc46490327][bookmark: _Toc52752022][bookmark: _Toc52796484][bookmark: _Toc90287195]5.4.3.1.3	Allocation of resources
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;
-	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;
-	data from any Logical Channel, except data from UL-CCCH;
-	MAC CE for Recommended bit rate query;
-	MAC CE for BSR included for padding;
-	MAC CE for SL-BSR included for padding.



This document discusses the issues in logical channel prioritization procedure caused by introduction of bunch of new MAC CEs.

2.	Discussion
The LCP priority is used in LCP procedure to allocate UL resource for logical channels and MAC CEs. Though many items are listed in the LCP priority order, it can be simply modelled as follows.
           - C-RNTI MAC CE or data from UL-CCCH
           - High priority MAC CEs (e.g. CG confirmation, failure reporting)
           - Middle priority MAC CEs (e.g. scheduling assistance information reporting)
           - data from any Logical Channel, except data from UL-CCCH
           - Low priority MAC CEs (e.g. RBR, padding BSR)
We think above LCP priority order is important for resource allocation, and should be kept in any case.
Proposal 1: RAN2 keeps the following LCP priority order for LCP procedure.
           - C-RNTI MAC CE or data from UL-CCCH
           - High priority MAC CEs
           - Middle priority MAC CEs
           - data from any Logical Channel, except data from UL-CCCH
           - Low priority MAC CEs

If Proposal 1 is agreed, the next issue is how to set the LCP priority of each MAC CE within High/Middle/Low priority. 
In current specification, the MAC CEs are listed in the priority order. If we follow this rule, each time a new MAC CE is introduced, RAN2 must discuss and decide the LCP priority of the new MAC CE considering existing MAC CEs and other new MAC CEs. 
If only one or two MAC CEs are introduced, it may be easy to decide the LCP priority. However, if bunch of new MAC CEs are introduced as in Rel-17, it is easily expected that lots of time is required to decide the LCP priority of each new MAC CE. We think it is time-consuming process without much gain, and better to be avoided. Moreover, if more new MAC CEs are introduced in a future, RAN2 have to have same discussion again, which should be avoided. 
Therefore, we propose that RAN2 only categorize MAC CEs into High/Middle/Low priority and do not specify LCP priority order within High/Middle/Low priority category.
Proposal 2: Only categorize MAC CEs into High/Middle/Low priority and do not specify LCP priority order within High/Middle/Low priority category.

Following table shows our initial analysis of priority category of each MAC CE. Definitely, RAN2 need further discussion, but this table can be used as a baseline. Note that new MAC CEs introduced in Rel-17 are highlighted in yellow. Also note that the CCCHs for RedCap are not listed in the table because they belong to “data from UL-CCCH” which has the highest priority.
	Priority category
	Types
	MAC CE

	High
	CG confirmation
	Configured Grant Confirmation

	
	
	Multiple Entry Configured Grant Confirmation 

	
	
	Sidelink Configured Grant Confirmation 

	
	BFR
	BFR

	
	
	Enhanced BFR (one octet Ci)

	
	
	Truncated Enhanced BFR (one octet Ci)

	
	
	Enhanced BFR (four octet Ci)

	
	
	Truncated Enhanced BFR (four octet Ci)

	
	LBT failure
	LBT failure 

	Middle
	BSR
	BSR except padding BSR

	
	
	Extended Short BSR

	
	
	Extended Short Truncated BSR

	
	
	Extended Long BSR

	
	
	Extended Long Truncated BSR

	
	
	prioritized SL-BSR

	
	
	non-prioritized SL-BSR except padding SL-BSR

	
	
	Pre-emptive BSR

	
	
	Extended Pre-emptive BSR

	
	PHR
	Single Entry PHR MAC CE

	
	
	Enhanced Single Entry PHR

	
	
	Enhanced Single Entry PHR for multiple TRP

	
	
	Multiple Entry PHR MAC CE

	
	
	Enhanced Multiple Entry PHR (one octets Ci)

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

	
	
	Enhanced Multiple Entry PHR (four octets Ci)

	
	
	Enhanced Multiple Entry PHR for multiple TRP (four octets Ci)

	
	ETC
	Timing Advance Report

	
	
	Positioning Measurement Gap Activation/Deactivation Request

	
	
	IAB-MT Recommended Beam Indication

	
	
	Desired IAB-MT PSD range

	
	
	Desired DL Tx Power Adjustment

	
	
	Case-6 Timing Request

	
	
	Desired Guard Symbols

	
	
	Desired Guard Symbols for Case 6 timing

	
	
	Desired Guard Symbols for Case 7 timing

	Low
	RBR
	Recommended bit rate query

	
	Padding BSR
	Padding BSR

	
	
	Padding SL-BSR



Proposal 3: Use the proposed MAC CE priority table as a baseline for further discussion.

For resource allocation, the MAC entity anyway needs to decide the LCP priority of each MAC CE even within each priority category. Two options can be considered.

Option 1: LCP priority by UE implementation
In this option, the UE autonomously determines LCP priority of each MAC CE within each priority category by implementation. The advantage of this option is that the spec maintenance becomes easy and more future proof. However, it may be difficult for the network to decide how much UL grant it has to provide to the UE because the network does not know which MAC CE the UE will transmit on the UL grant.
Option 2: Network configurable LCP priority
In this option, the network signals LCP priority of each MAC CE within each priority category. The advantage of this option is that the network can control the UE’s transmission of MAC CEs, and thus can receive necessary information from the UE. However, providing LCP priority for each MAC CE increases signaling overhead and requires changes in ASN.1 structure. In addition, signaling design for LCP priority requires further discussion.

We have no strong view between two options. But considering the limited time in Rel-17, Option 1 may be preferable. Thus, we propose that LCP priority within each priority category is determined by UE implementation.
Proposal 4: Within each priority category, the LCP priority of each MAC CE is determined by UE implementation.

3.	Conclusions
In this paper, we discuss the issues in logical channel prioritization procedure considering the newly introduced MAC CEs. We have following proposals:
Proposal 1: RAN2 keeps the following LCP priority order for LCP procedure.
           - C-RNTI MAC CE or data from UL-CCCH
           - High priority MAC CEs
           - Middle priority MAC CEs
           - data from any Logical Channel, except data from UL-CCCH
           - Low priority MAC CEs
Proposal 2: Only categorize MAC CEs into High/Middle/Low priority and do not specify LCP priority order within High/Middle/Low priority category.
Proposal 3: Use the proposed MAC CE priority table as a baseline for further discussion.
Proposal 4: Within each priority category, the LCP priority of each MAC CE is determined by UE implementation.
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