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1	Introduction
In RAN2#106 meeting, RAN2 made the following agreements on the Channel Access Priority Class (CAPC) in the unlicensed carriers as follows:
	For UL CG, select the highest CAPC index (lowest priority) of LCHs multiplexed in a TB, as in LTE LAA (for WiFi coexist)
For UL CG, FFS if it shall be possible to restrict data of which CAPC can be multiplexed into a TB with high priority data



In RAN2#107bis meeting, following was further agreed:
=>	Aim to introduce a mechanism for SRBs for CG.  Try to find an easy way to capture this in the specs if possible. 
=>  For the determination of CAPC for a DRB, selection of the CAPC should be determined by gNB.  Write in the spec that gNB should try to guarantee fairness in stage 2.
In this contribution we discuss CAPC aspects of scheduling SRB in configured grant. 
[bookmark: _Toc497230266][bookmark: _Toc497230267]2	Discussion
UE/gNB in unlicensed carriers has to perform LBT (listen-before-talk) operation as required by the regulation, and within Category 4 LBT, several CAPCs are defined to have differentiated channel access parameters (the following table comes from TS 36.213 for LTE LAA).
	
CAPC ()
	

	

	

	

	
allowed sizes

	1
	1
	3
	7
	2 ms
	{3,7}

	2
	1
	7
	15
	3 ms
	{7,15}

	3
	3
	15
	63
	8 or 10 ms
	{15,31,63}

	4
	7
	15
	1023
	8 or 10 ms
	{15,31,63,127,255,511,1023}


For uplink configured grant, network cannot signal the CAPC index for every configured grant occasion, and thus UE itself has to select which CAPC is used for each occasion. According to the agreements from the RAN2 #106, UE selects the highest CAPC index (lowest priority) of LCHs multiplexed in a TB, and UE will select the CAPC 4 (i.e. the lowest priority) in the following example:


Figure 1: Example of MAC PDU
If SRB SDU having high CAPC priority (low CAPC index) is multiplexed with MAC SDUs of low priority (highest CAPC index), UE has to apply the highest CAPC index, which leads to delay in transmission of SRB SDU.
Observation: To select the highest CAPC index (lowest priority) of LCHs may delay transmission of SRB.
The issue can solved using one of the following approaches:
Approach 1:
If DCCH SDU is included in MAC PDU, do not include any other MAC SDU(s) of LCH(s) having CAPC index higher than the CAPC index of DCCH. 
One possible implementation of this approach in specification [1] is as follows:
	[bookmark: _Toc5722106]5.4.3.1.3	Allocation of resources
The MAC entity shall, when a new transmission is performed:
1>	allocate resources to the logical channels as follows:
2>	logical channels selected in subclause 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 subclause 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:	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 while having data available and allowed (according to subclause 5.4.3.1) for transmission, the MAC entity shall not transmit only padding BSR and/or padding.
· for the configured uplink grant on unlicensed carrier, if type 2 channel access (as specified in TS 37.213) and if MAC SDU of DCCH is included in MAC PDU, UE shall not include any other MAC SDU(s) of LCH(s) having CAPC index higher than the CAPC index of DCCH.



Approach 2:
In this approach no new LCP restriction is introduced for scheduling LCHs in configured grant. Once the MAC PDU is generated, UE simply checks whether the MAC PDU includes DCCH MAC SDU or not. 
If DCCH MAC SDU is included:
· select the CAPC index of DCCH.
else
· select the highest CAPC index (lowest priority) of LCHs multiplexed in MAC PDU
	
	Approach 1
	UApproach 2

	Duration for which channel is occupied for tranmsission of MAC PDU
	PUSCH duration of UL grant
	PUSCH duration of UL grant

	Determined CAPC Index
	CAPC index of DCCH
	CAPC index of DCCH

	Unused space in MAC PDU
	Padding is included
	Useful data (MAC SDU(s)) can be included, if available

	Impact to LCP Procedure
	Yes
	No

	Awareness of LBT Type used for channel access before MAC PDU generation
	Needed. Otherwise UE will apply restriction even when it is not needed
	Not needed


[bookmark: _GoBack]In both approaches determined CAPC index of MAC PDU and transmit duration of MAC PDU is same. However, in approach 1 padding bits are transmitted whereas useful data can be included in approach 2. Approach 1 also require MAC to know about the LBT category before MAC PDU generation and impacts LCP procedure.
So we propose to follow approach 2.
Proposal: For a UL CG, if DCCH SDU is included in MAC PDU, UE select the CAPC index of DCCH. Otherwise, UE select the highest CAPC index (lowest priority) of LCHs multiplexed in MAC PDU.
3	Conclusion
Proposal: For UL CG, if DCCH SDU is included in MAC PDU, UE select the CAPC index of DCCH. Otherwise, UE select the highest CAPC index (lowest priority) of LCHs multiplexed in MAC PDU.
4	References
[1]	3GPP TS 38.321: "NR; Medium Access Control (MAC); Protocol specification".
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