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1. Introduction
In the last RAN2 meeting, the issue of MAC PUD assembly with eLCID as in [1] was discussed with the following conclusions [2].
	R2-2103293	CR for not transmitting only padding and padding BSR with eLCID	Samsung	CR	Rel-16	38.321	16.4.0	1080	-	F	NR_IAB-Core
[017] RAN2 confirm that the issue described in R2-2103293 shall be fixed in Rel-16. The detailed wording can be discussed in the next meeting.
[017] Postponed



In this contribution, we further provide our analysis by fixing this issue in Rel-16.
2. Discussion
The issue of minimum UL grant size to transmit RLC data comes from Rel-19 LTE back in RAN2#77 [3]. Provided that it is not specified as mandatory UE behaviour to accommodate as much RLC data as possible into a MAC PDU, the highlighted text in the following was agreed to reflect the sensible UE implementation. -	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 an UL grant size that is equal to or larger than 4 bytes while having data available for transmission, the MAC entity shall not transmit only padding BSR and/or padding (unless the UL grant size is less than 7 bytes and an AMD PDU segment needs to be transmitted);

However, as shown above, the exact value of “minimum UL grant size” is not accurate in view of variants of RLC headers with different sizes in LTE spec including AMD PDU and AMD PDU segment. In addition, the “6-bit” eLCID in the MAC subheader that is introduced in support of “increased number of E-UTRAN data bearers” in LTE Rel-15 is also missing to be reflected. 
In NR, the spirit was inherited from LTE and the “minimum UL grant size” is extended to an accurate value of “8 bytes” by taking maximum 2 byte MAC subheader and 5 byte RLC subheader into account thereby 1 byte RLC SDU can be accommodated in one MAC PDU. 
Observation: The minimum UL grant size to transmit RLC data is used to mandate the UE behaviour to accommodate as much RLC data as possible. 
With the introduction of “2 bytes” eLCID for NR BH between IAB nodes and IAB donor (i.e. IAB-MT), above highlighted text would cause some ambiguity when “2 bytes” eLCID is used in the corresponding MAC subheader, as it is impossible to accommodate any RLC SDU for a given “8 bytes” or “9 bytes” UL grant. 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 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.

With respect to Rel-16 NR specification, it is clear that “2 bytes” eLCID can be only used for NR BH and “1 bytes” eLCID is used for extended MAC CEs. However, there is still the case that normal “LCID” and “eLCID” can be both configured for different logical channels at IAB-MT, which would make the “mandatary behavior” difficult to be reflected without any ambiguity. We understand the sensible UE implementation will follow the guidance in the MAC spec that “the UE should maximise the transmission of data;” while sensible NW implementation will take care of the proper scheduling with minimum UL grant size for NR BH, especially normally the data volume for NR BH would be higher by aggregating data flows from various UEs and IAB nodes. Therefore, we don't think it is critical in reality as LTE spec is also “incomplete” for the eLCID case without anything broken, and the confusion only comes from the applicability of legacy NR Rel-15 spec to Rel-16 “2 bytes” eLCID case. 
In order to remove the confusion for this NOT critical case, we think two alternatives can be considered:
· Option 1: To indicate that the relevant NR Rel-15 text is only applicable for “normal” LCID.
· Option 2: To have a generic text to mandate the MAC entity shall not transmit only padding BSR and/or padding if the MAC entity is given a UL grant size that is able to accommodate an RLC SDU/segment while having data available and allowed for transmission (according to clause 5.4.3.1). 
· Option 3: Leave it to proper NW implementation by allocating UL grant with minimum size of 10 bytes.
For Option 1, we think it is sufficient clear to remove the ambiguity, and there is no NBC risk by leaving the IAB-MT implementation to handle the “8 bytes” UL grant. For Option 3, sensible NW implementation will anyway take the minimum UL grant size into account. Then, for Option 2, it is specified as mandatory behaviour while keeping the LTE spirit for future-proof perspective. However, note that Option 2 may have potential back-compatible impact to existing Rel-16 terminals, but given that it is straightforward for sensible implementation, we don't think it matters much and therefore we slightly prefer Option 2. 
Proposal: The MAC entity shall not transmit only padding BSR and/or padding if the MAC entity is given a UL grant size that is able to accommodate an RLC SDU segment while having data available and allowed (according to clause 5.4.3.1) for transmission. 

3. Conclusions
In this contribution, we further discuss the issue of “minimum UL grant size” in NR and have the following observation and proposal.
Observation: The minimum UL grant size to transmit RLC data is used to mandate the UE behaviour to accommodate as much RLC data as possible. 
Proposal: The MAC entity shall not transmit only padding BSR and/or padding if the MAC entity is given a UL grant size that is able to accommodate at least one RLC SDU segment allowed for transmission (according to clause 5.4.3.1). 
A CR to MAC spec by capturing above proposal can be found in Annex
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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 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 bytesable to accommodate an RLC SDU segment 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; and
1>	if the MAC entity is not configured with lch-basedPrioritization; and
1>	if there is no UCI to be multiplexed on this PUSCH transmission as specified in TS 38.213 [6]; 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.
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 BFR MAC CE or Multiple Entry Configured Grant Confirmation MAC CE;
-	Sidelink Configured Grant Confirmation MAC CE;
-	LBT failure MAC CE;
-	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.
NOTE 2:	Prioritization among Configured Grant Confirmation MAC CE, Multiple Entry Configured Grant Confirmation MAC CE, and BFR MAC CE 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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