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1. Introduction

In RAN2#117e meeting, the following agreements for cross WI coordination on Rel-17 MAC CEs were made [1]:

	· 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 paper, we will discuss how to determine the LCP priorities for the newly introduced UL MAC CEs.
2. Discussion
In NR Rel-17, tens of new UL MAC CEs are introduced by multiple WIs. It is a big work to determine the related LCP priorities for new UL MAC CEs, and the prioritization between the new UL MAC CEs and legacy UL MAC CEs.

Take the new UL MAC CEs introduced in eIAB as an example.  In the following table excerpted from TS 38.321 [2], the highlighted MAC CEs are newly introduced UL MAC CEs for eIAB. 
Table 6.2.1-2b Values of one-octet eLCID for UL-SCH

	Codepoint
	Index
	LCID values

	0 to 227
	64 to 291
	Reserved

	228
	292
	Enhanced Multiple Entry PHR for multiple TRP (four octets Ci)

	229
	293
	Enhanced Multiple Entry PHR for multiple TRP (one octets Ci)

	230
	294
	Enhanced Single Entry PHR for multiple TRP

	231
	295
	Enhanced Multiple Entry PHR (four octets Ci)

	232
	296
	Enhanced Multiple Entry PHR (one octets Ci)

	233
	297
	Enhanced Single Entry PHR

	234
	298
	Enhanced BFR (one octet Ci)

	235
	299
	Truncated Enhanced BFR (one octet Ci)

	236
	300
	Enhanced BFR (four octet Ci)

	237
	301
	Truncated Enhanced BFR (four octet Ci)

	238
	302
	Positioning Measurement Gap Activation/Deactivation Request

	239
	303
	IAB-MT Recommended Beam Indication

	240
	304
	Desired IAB-MT PSD range

	241
	305
	Desired DL Tx Power Adjustment

	242
	306
	Case-6 Timing Request

	243
	307
	Desired Guard Symbols for Case 6 timing

	244
	308
	Desired Guard Symbols for Case 7 timing

	245
	309
	Extended Short Truncated BSR

	246
	310
	Extended Long Truncated BSR

	247
	311
	Extended Short BSR

	248
	312
	Extended Long BSR

	249
	313
	Extended Pre-emptive BSR

	250
	314
	BFR (four octets Ci)

	251
	315
	Truncated BFR (four octets Ci)

	252
	316
	Multiple Entry Configured Grant Confirmation

	253
	317
	Sidelink Configured Grant Confirmation

	254
	318
	Desired Guard Symbols

	255
	319
	Pre-emptive BSR


The new UL MAC CEs can be toughly divided into two categories. One category is that the MAC CEs are extensions or enhancements of legacy MAC CEs. For example, in eIAB, the newly introduced extended Short BSR MAC CE and extended Long BSR MAC CE are extensions for legacy Short BSR MAC CE and legacy Long BSR MAC CE, respectively. In the above table, we highlight the UL MAC CEs of this category in Green. 
The other category is the MAC CEs which are newly introduced in Rel-17. We highlight the UL MAC CEs of this category in Yellow in the above table.
For the first category, we think a MAC CE which is extended or enhanced from a legacy MAC CE should be of the same priority as the legacy MAC CE.

Proposal 1: For a Rel-17 UL MAC CE which is the extension/enhancement of a legacy MAC CE, the LCP priority is the same as that of the legacy MAC CE.
For the second category, the priorities of these MAC CEs may not be high, and it is difficult to compare the importance and priorities of them. On the other hand, different priority order of these MAC CEs may have very limited impact to the overall performance. 
Based on the above consideration, we think one simple solution would be:

1/ to make priorities of these MAC CEs higher than data from any Logical Channel except data from UL-CCCH, and lower than other MAC CEs (which have higher priority than data); 
2/ to leave the LCP priority among the MAC CEs within the second category to UE implementation.
Proposal 2: For the completely newly designed Rel-17 UL MAC CEs (other than extension of the legacy MAC CEs), it is up to UE implementation to determine the LCP prioritization among them. The absolute priority of them is as the TP below.
3. Conclusion

In this contribution, we further discussed the LCP priorities for newly introduced UL MAC CEs, and made the following proposals:
Proposal 1: For a Rel-17 UL MAC CE which is the extension/enhancement of a legacy MAC CE, the LCP priority is the same as that of the legacy MAC CE.

Proposal 2: For the completely newly designed Rel-17 UL MAC CEs (other than extension of the legacy MAC CEs), it is up to UE implementation to determine the LCP prioritization among them. The absolute priority of them is as the TP below.
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5. Text proposal
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 (Enhanced) 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 (Extended) BSR, with exception of BSR included for padding;

-
(Enhanced) Single Entry PHR MAC CE or Multiple Entry PHR MAC CE;

-
MAC CE for the number of Desired Guard Symbols (including those for Case 6 and Case 7 timing);

-
MAC CE for (Extended) 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 Positioning Measurement Gap Activation/Deactivation Request, IAB-MT Recommended Beam Indication, Desired IAB-MT PSD range, Desired DL Tx Power Adjustment, or Case-6 Timing Request;
-
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.

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.

NOTE 3:
Prioritization among MAC CEs for Positioning Measurement Gap Activation/Deactivation Request, IAB-MT Recommended Beam Indication, Desired IAB-MT PSD range, Desired DL Tx Power Adjustment, and Case-6 Timing Request 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.
