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1 Introduction

This contribution discusses the selection of the Channel Access Priority Class (CAPC) for transmission on configured grant resources. In particular for cases when MAC CE(s) or high priority data such as SRBs are multiplexed in a TB the impact of selecting the lowest CAPC for the transmission of the TB – which is the LTE LAA behaviour – is analyzed.   
2 Discussion
RAN2#105bis agreements related to the CAPC setting for configured grant transmission are listed in the following:
	· A table for mapping between 5QI and CAPC, similar to Table 5.7.1-1 in 3GPP TS 36.300, shall be specified

· 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). 


In LTE LAA a UE can perform an uplink transmission on an unlicensed cell using either Type 1 or Type 2 UL channel access procedure. If Type 1 LBT is used, then the UE has to select the channel access priority class (CAPC) for performing LBT. Table 4.2.1-1 of [1] lists various LBT related access parameter values associated with each value of CAPC.

	Channel Access Priority Class (
[image: image1.wmf]p

)
	
[image: image2.wmf]p

m


	
[image: image3.wmf]p

CW

min,


	
[image: image4.wmf]p

CW

max,


	
[image: image5.wmf]p

ulm

T

cot,


	allowed 
[image: image6.wmf]p

CW

sizes

	1
	2
	3
	7
	2 ms
	{3,7}

	2
	2
	7
	15
	4 ms
	{7,15}

	3
	3
	15
	1023
	6ms or 10 ms 
	{15,31,63,127,255,511,1023}

	4
	7
	15
	1023
	6ms or 10 ms
	{15,31,63,127,255,511,1023}
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Table 1: Channel Access Priority Class for UL

In LAA eNB indicates within a dynamic uplink grant both the type of LBT (Type 1 or Type2) as well as the CAPC (in case of Type 1) that is to be used by the UE for the corresponding PUSCH transmission. For transmissions on a configured grant resource/AUL transmission, a UE shall select the lowest channel access priority class (i.e. highest value) of the logical channel with MAC SDU multiplexed into the MAC PDU. The reason for selecting the lowest channel access priority class of the data multiplexed into the MAC PDU for transmission on a configured grant resource was for fairness towards other users (or systems) trying to access the channel. 

Applying the same CAPC selection behaviour for CG transmissions also for NR-U may lead to situations where UE has to select a low CAPC for transmission of a MAC PDU which contains data having a high channel access priority class (CAPC), e.g. SRB(s) or MAC CE(s). This may as a consequence negatively impact the QoS of the high priority data. Obviously any MAC PDU containing only SRB or high priority data will result in the UE contending for access using a CAPC value of 1, as desired. It should be noted that NR-U supports a standalone operation, where SRB(s) and MAC CE(s) are transmitted on an unlicensed cell, whereas for LAA the high priority data would be most likely transmitted on the licensed cell. Therefore this issue wasn’t critical for LAA, however can be considered as crucial for NR-U.  
Observation 1: The LTE LAA principle for type 1 AUL channel access may not always satisfy the requirement of using high priority channel access for SRB/MAC CE transmission(s) if the MAC PDU contains also data having a low CAPC.

Since it was already agreed to stick to the LTE LAA baseline for CAPC selection, we don’t expect that this behaviour will change. However in order to avoid a situation where UE uses a low CAPC for transmission of a MAC PDU which contains data having a high channel access priority class (CAPC), e.g. SRB(s) or MAC CE(s), the multiplexing and assembly procedure for CG transmissions in NR-U should be further discussed.  
One simple approach to solve the above mentioned problem is to allow the UE not multiplexing data of LCH(s) having a low CAPC into a MAC PDU for cases when the MAC PDU contains high priority data such as SRB(s)/MAC CE(s). Multiplexing a padding PDU into the MAC PDU rather than data of a LCH having a low channel access priority class would ensure UE contending for access using a CAPC value of 1, as desired. According to the current defined LCP procedure, UE shall multiplex data of LCHs into MAC PDU – as long as there is data in the UEs buffer - rather than using padding.
Another option would be to introduce some multiplexing rules for CG transmissions which are e.g. configured by the network in order to ensure that the requirements of using high priority channel access for SRB/MAC CE transmissions are fulfilled. These rules determine data from which channel access priority classes can be multiplexed within the same MAC PDU.
Proposal1: RAN2 to discuss enhancements to the multiplexing/LCP behaviour for CG transmissions in order to ensure that the requirements of using high priority channel access for SRB/MAC CE transmissions are fulfilled
For the dynamic scheduling of UL transmissions on an unlicensed cell another issue can be foreseen. For dynamic scheduling in LTE LAA, the eNB is expected to choose a suitable CAPC based on the latest BSR and received uplink traffic. However since SR/BSR may not always provide an accurate view on UE’s current buffer status due to the reporting delay, eNB may not be able to accurately predict the data which is multiplexed in a TB. Also eNB may not be aware of MAC CE(s) to be transmitted in a MAC PDU since some MAC CE(s) are included in a MAC PDU based on UE internal trigger(s). As a consequence eNB may provide an UL grant indicating the UE to use a high priority CAPC for the corresponding transmission even though the TB contains low priority data. This behavior would basically contradict the fairness principle towards other users trying to access the channel, i.e. low priority data is transmitted using a high priority CAPC. 

Observation 2: The LTE LAA baseline for dynamic UL scheduling may result in LCH(s) having a low CAPC being transmitted using a high priority CAPC.

One option to solve the problem is – similar to the CG case – to change the multiplexing/LCP behaviour for dynamically scheduled UL transmission on an unlicensed cell. UE should be only allowed to multiplex data of LCH(s) or MAC CE(s) in the MAC PDU which have the same or a higher channel access priority class (i.e. lower CAPC value) than the signalled CAPC value in the DCI. For example when the DCI indicates CAPC=1, the UE shall only multiplex data which have the channel access priority class equal to one, i.e. highest channel access priority class. UE would not be allowed to multiplex data of LCH(s) which have a lower channel access priority class in the TB. By using such LCH restriction during the LCP procedure, i.e. only considering LCH(s) and/or MAC CE(s) satisfying the condition that the CAPC is smaller than or equal to the CAPC value signalled within the UL grant, it ensured that the behavior for dynamically scheduled UL transmissions and CG transmissions is aligned. 

Proposal 2: UE is only allowed to multiplex data of LCH(s) or MAC CE(s) in a MAC PDU which have the same or a higher channel access priority class (i.e. lower CAPC value) than the signalled CAPC value in the corresponding DCI.
3 Conclusion
This contribution discusses the selection of the Channel Access Priority Class (CAPC) for transmission on configured grant resources as well as for dynamically scheduled UL transmissions. It is proposed to agree on the following:
Observation 1: The LTE LAA principle for type 1 AUL channel access may not always satisfy the requirement of using high priority channel access for SRB/MAC CE transmission(s) if the MAC PDU contains also data having a low CAPC.

Proposal1: RAN2 to discuss enhancements to the multiplexing/LCP behaviour for CG transmissions in order to ensure that the requirements of using high priority channel access for SRB/MAC CE transmissions are fulfilled
Observation 2: The LTE LAA baseline for dynamic UL scheduling may result in LCH(s) having a low CAPC being transmitted using a high priority CAPC.
Proposal 2: UE is only allowed to multiplex data of LCH(s) or MAC CE(s) in a MAC PDU which have the same or a higher channel access priority class (i.e. lower CAPC value) than the signalled CAPC value in the corresponding DCI.
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