Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _GoBack]3GPP TSG-RAN WG2 AH 1807	Tdoc R2-1810402
Montreal, Canada, 2nd – 6th July 2018

Agenda Item:	11.2
Source:	Ericsson
Title:	NR-U Channel access priority
Document for:	Discussion, Decision

1	Introduction
For operation in unlicensed spectrum, LBT-operation may be applied. In LAA, when performing LBT the transmitter applies one of several Channel Access Priority Classes. LBT is (at least in some cases) to be applied in NR-U as well and hence the selection of Channel Access Priority Class would apply also for NR-U. In this paper we discuss this.
[bookmark: _Ref178064866]2	Discussion
In LAA the Channel Access Priority Class (CAPC) selection is described in 36.300. It is captured in a table which CAPC should be used for each of the standardized QCI value. The reasoning behind the mapping is that urgent traffic (having a short delay budget) should be sent using a CAPC which has higher likelihood of acquiring the channel quickly, while a more relaxed CAPC can be used for less urgent traffic. We assume this principle can be applied also for NR.
[bookmark: _Toc517389869]Similar to LAA, capture in 38.300 a mapping of which Channel Access Priority Class should be selected for the standardized 5QI-values. 
[bookmark: _Toc517389870]Traffic with lower packet delay budget should be mapped to Channel Access Priority Classes having a higher likelihood of quickly acquiring the channel. 
Aside from the standardized 5QI values there is also a set of operator specific 5QIs. These can be used for any service and the operator may associate the service with any QoS-characteristics. Of course, since they are operator specific, the QoS-characteristics in one operators network may mean one thing while it means another thing in a different operators network. Therefore, the UE will not know what the QoS-characteristics are for an operator defined 5QI-value.
RAN2 has agreed to study configured grants. For configured grants it is not known in advance which traffic the UE will send. Therefore it is not feasible that the gNB indicates which CAPC the UE shall apply when transmitting using the grant since the gNB simply doesn’t know at the time of configuration of the grant what the UE later will transmit using the grant. For the standardized 5QI values the UE can apply the CAPC according to the mapping we propose to add to 38.300. However, as described, the UE cannot know the QoS-profile associated with non-standardized 5QI values and therefore it cannot select which CAPC to use. This was discussed during the FeLAA-WI, and it was also discussed during the LWA-WI. In both these cases RAN2 decided that the eNB shall configure the CAPC the UE shall apply for a logical channel. We think the same approach should be used now.
[bookmark: _Toc517389871]The gNB configures which Channel Access Priority Class the UE shall apply for a logical channel. 
The UE may multiplex different traffic in one transmission and therefore transmit logical channels having different CAPC associated with them. For this case it is captured in LTE stage-2 specification that the UE selects the lowest priority CAPC among the CAPCs associated with the multiplexed traffic.
[bookmark: _Toc517389872]When multiplexing multiple logical channels in a MAC PDU, the UE uses the Channel Access Priority Class of the lowest priority among the classes associated with the multiplexed logical channels. 
In NR-U the UE will also be able to perform Random Access meaning the UE will perform MSG1 transmissions (preamble, or preamble + data if 2-step random access is used) and transmissions of MSG3 and MSG5. It needs to be defined which CAPC the UE applies for these transmissions.

Regarding MSG1 transmissions, since random access procedures can be performed for different reasons which may be more or less urgent one could consider that the decision of which CAPC should be used for the preamble transmission should be based on what the cause of the random access procedure is, e.g. if the UE has background data in the buffer the UE could transmit the preamble with a low priority CAPC but if the UE has high priority data in the buffer it could use a high priority CAPC. However, we think that for simplicity it would be fine that the UE always uses the highest priority CAPC for preamble transmissions.
[bookmark: _Toc517389873]The highest priority Channel Access Priority Class is applied for random access message one transmission.
The same approach could be applied for MSG3 and MSG5 transmissions, i.e. that the highest priority CAPC should be applied for these transmissions. An alternative approach would be to consider any potential data transmitted together with MSG3 (if EDT is supported) and MSG5, based on the priority of that data select the CAPC to use. However, we think that is not only unnecessary complex, but it could also delay the Random Access procedure if low priority data is in the buffer and any of these messages are to be transmitted, which is not wanted of course.
[bookmark: _Toc517389874]The highest priority Channel Access Priority Class is applied to MSG3 and MSG5 transmissions. 
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Similar to LAA, capture in 38.300 a mapping of which Channel Access Priority Class should be selected for the standardized 5QI-values.
Proposal 2	Traffic with lower packet delay budget should be mapped to Channel Access Priority Classes having a higher likelihood of quickly acquiring the channel.
Proposal 3	The gNB configures which Channel Access Priority Class the UE shall apply for a logical channel.
Proposal 4	When multiplexing multiple logical channels in a MAC PDU, the UE uses the Channel Access Priority Class of the lowest priority among the classes associated with the multiplexed logical channels.
Proposal 5	The highest priority Channel Access Priority Class is applied for random access message one transmission.
Proposal 6	The highest priority Channel Access Priority Class is applied to MSG3 and MSG5 transmissions.
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