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Introduction
[bookmark: _Hlk528065575]For operations in unlicensed spectrum, LBT may be applied. In LTE LAA, when performing LBT the transmitter applies one of several Channel Access Priority Classes. LBT is to be applied in NR-U as well and hence the selection of Channel Access Priority Class would apply also for NR-U. 
We summarize RAN2 agreements made up to now with respect to CAPC selection for configured grant.
In RAN2#105bis, RAN2 has made below agreements
All MAC CEs, except padding BSR MAC CE, uses the highest priority CAPC, that is the lowest number CAPC, FFS for recommended rate for Voice MAC CE
It is FFS if for CG, when several MAC SDUs are multiplexed, CAPC is selected according to the configuration for the LCH with lowest priority CAPC (for DRB). 

At RAN2#106, RAN2 has made the following agreements
[bookmark: _Hlk6932399]For UL CG, select the highest CAPC index (lowest priority) of LCHs multiplexed in a TB, as in LTE LAA (for WiFi coexist)
The UE uses CAPC 4 for the MAC CE for Recommended bit rate query.

In RAN2#108, RAN2 has made below agreements
The UE uses CAPC 4 for the MAC CE for Recommended bit rate query.
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.

Based on above agreements, there is still one remaining issue 
Issue 1: it is not clear for UE behaviours regarding how to select the CAPC for a MAC PDU containing both data from LCHs except DCCH SDU and MAC CEs.
In this paper we discuss the issue accordingly.
[bookmark: _Ref24043505][bookmark: _Hlk528094442]Discussions
Different UL channel access procedures are specified unlicensed channel access. Type 1 channel access procedure is applicable to the following transmissions:
-	PUSCH/SRS transmission(s) scheduled or configured by eNB/gNB, or 
-	PUCCH transmission(s) scheduled or configured by gNB, or
-	Transmission(s) related to random access procedure.
Type 2 channel access procedure is further classified into Type 2A, or Type 2B, or Type 2C. For a configured grant based transmission, choice of which Type 2 channel access procedure is determined by the UE depending on the gap duration to previous transmission. The UE chooses Type 2A if the gap is at least 25us, while the UE chooses Type 2B if the gap is equal to 16us. The UE may choose Type 2C if the gap is up to 16us respectively. 
For a MAC PDU containing both data from LCHs and MAC CEs, a typical rule for the UE would be to select the lowest CAPC of LCHs and MAC CEs. However, in case low priority MAC CEs (including padding BSR and/or Recommended bit rate query) together with data from high priority LCHs (such as URLLC or VoIP), such rule may negatively affect the performance of high priority data. Because the UE may fail to grasp the channel with low priority CAPC so that the high priority data would be delayed in this case. 
1. [bookmark: _Toc16803211][bookmark: _Toc20486588][bookmark: _Toc20745331][bookmark: _Toc20823941][bookmark: _Toc20989214][bookmark: _Toc21011409][bookmark: _Toc21035035][bookmark: _Toc24043479][bookmark: _Toc29906388][bookmark: _Toc29909549][bookmark: _Toc29909782][bookmark: _Toc31107483][bookmark: _Toc32479979][bookmark: _Toc32520162][bookmark: _Toc32521158]The high priority data may be delayed if the UE selects the CAPC for a MAC PDU containing low priority MAC CEs (padding BSR and/or Recommended bit rate) according to the lowest priority CAPC of LCHs (except DCCH SDU) and MAC CEs. 
Instead, the CAPC should be selected depending on if low priority MAC CEs (including padding BSR and/or Recommended bit rate query) are present in the MAC PDU.
1. [bookmark: _Toc29909550][bookmark: _Toc29909783][bookmark: _Toc31107484][bookmark: _Toc32479980][bookmark: _Toc32520163][bookmark: _Toc32521159]The CAPC should be selected depending on if low priority MAC CEs (padding BSR and/or Recommended bit rate query) are present in the MAC PDU. 
In case these low priority MAC CEs are not present, MAC CEs would apply highest priority CAPC (i.e., lowest number CAPC value). In this case, the UE can just select the lowest priority CAPC of the LCHs and MAC CEs in the MAC PDU. 
[bookmark: _Toc29909551][bookmark: _Toc29909784][bookmark: _Toc31107485][bookmark: _Toc32479981][bookmark: _Toc32520164][bookmark: _Toc32521160]For type 1 LBT of a configured grant, in case a MAC PDU doesn’t include low priority MAC CE (i.e. padding BSR or Recommended bit rate query) and DCCH SDU, the UE selects the CAPC for the MAC PDU according to the lowest priority CAPC of LCHs.
However, in case the MAC PDU contain at least one low priority MAC CE (padding BSR and/or Recommended bit rate query), we think it is necessary to avoid them to affect the selection of CAPC for a MAC PDU. This makes sense especially in case padding BSR is present in the PDU. It is unnecessary for the UE to select the lowest priority CAPC for PDU since there are free bits left in the PDU. Therefore, we make the below proposal.
[bookmark: _Toc29909552][bookmark: _Toc29909785][bookmark: _Toc31107486][bookmark: _Toc32479982][bookmark: _Toc32520165][bookmark: _Toc32521161]For type 1 LBT of a configured grant, in case a MAC PDU includes not only low priority MAC CE (i.e. padding BSR or Recommended bit rate query) and it does not include DCCH SDU, the UE selects the lowest priority CAPC of LCHs in the MAC PDU excluding the LCHs associated to the low priority MAC CEs.
[bookmark: _Toc11154933][bookmark: _Toc11154950][bookmark: _Toc14944821][bookmark: _Toc465844068][bookmark: _Toc465844075][bookmark: _Toc465844076][bookmark: _Toc465844077][bookmark: _Toc465844078][bookmark: _Toc465844079]Conclusion
[bookmark: _Hlk528066018]Based on the discussion in section 2 we observe and propose the following:
Observation 1	The high priority data may be delayed if the UE selects the CAPC for a MAC PDU containing low priority MAC CEs (padding BSR and/or Recommended bit rate) according to the lowest priority CAPC of LCHs (except DCCH SDU) and MAC CEs.
Observation 2	The CAPC should be selected depending on if low priority MAC CEs (padding BSR and/or Recommended bit rate query) are present in the MAC PDU.
Proposal 1	For type 1 LBT of a configured grant, in case a MAC PDU doesn’t include low priority MAC CE (i.e. padding BSR or Recommended bit rate query) and DCCH SDU, the UE selects the CAPC for the MAC PDU according to the lowest priority CAPC of LCHs.
Proposal 2	For type 1 LBT of a configured grant, in case a MAC PDU includes not only low priority MAC CE (i.e. padding BSR or Recommended bit rate query) and it does not include DCCH SDU, the UE selects the lowest priority CAPC of LCHs in the MAC PDU excluding the LCHs associated to the low priority MAC CEs.
 Text Proposal on Stage 2 spec
The proposed TP is based on the latest version of the running CR for the 3GPP TS 38.300 [1].
5.X Access to Shared Spectrum
5.X.2	Channel Access Priority Classes
Table 5.X.2-1 shows which CAPC should be used by traffic belonging to the different standardized 5QIs. A non-standardized 5QI (i.e. operator specific 5QI) should use suitable CAPC based on the below table, i.e. CAPC used for a non-standardized 5QI should be the CAPC of the standardized 5QIs which best matches the traffic class of the non-standardized 5QI.
[bookmark: _Hlk23321417]For DRBs, the gNB selects the CAPC by taking into account the 5QIs of all the QoS flows multiplexed in this DRB while considering fairness between different traffic types and transmissions. For SRB0, SRB1, and SRB3, the CAPC is always the highest priority (i.e. the lowest number in Table 5.X.2-1). For uplink transmissions on configured grants, the gNB configures the UE for the CAPC to be used for SRB2 and DRBs. For uplink transmissions on configured grants, the UE shall select the CAPC of DCCH if DCCH SDU is transmitted and otherwise the lowest priority CAPC (i.e. highest number in Table 5.X.2-1) of the logical channel(s) with MAC SDU and of the MAC CE(s) multiplexed in this MAC PDU. The MAC CEs except padding BSR and recommended bit rate use the highest priority CAPC (i.e. lowest number in Table 5.X.2-1). The padding BSR and recommended bit rate MAC CEs use the lowest priority CAPC. The UE shall not consider the padding BSR and recommended bit rate MAC CE when determining the CAPC for a MAC PDU which contains also other subPDUs
Table 5.X.2-1: Mapping between Channel Access Priority Classes and 5QI
	
Channel Access Priority Class ()
	5QI

	1
	[bookmark: _Hlk16506618]1, 3, 5, 65, 66, 67, 69, 70, 79, 80, 82, 83, 84, 85

	2
	2, 7, 71

	3
	4, 6, 8, 9, 72, 73, 74, 76

	4
	-
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