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1 Introduction
The NR-U SID has identified channel access and scheduling as topics to be studied by RAN2 as well as other WGs [1]:
· Study NR-based operation in unlicensed spectrum (RAN1, RAN2, RAN4) including 
· Initial access, channel access. Scheduling/HARQ, and mobility including connected/inactive/idle mode operation and radio-link monitoring/failure

The topic of channel access priority class to be used for LBT was discussion in RAN2#103[2], but no conclusion was reached. In this contribution, we begin with briefly reviewing the uplink LBT mechanisms developed for LTE LAA, and identify a drawback of the current mechanism. Subsequently, we introduce our views on how this issue can be tackled in NR-U and provide a TP in the Annex.
2 Discussion
We expect that uplink LBT concepts developed for LTE LAA will also be applicable for NR-U. In LTE LAA, two types of LBT based channel access procedures, namely Type 1 and Type 2, have been defined [3]. The network decides which type of LBT (Type1 or Type2) is used by the UE. In NR-U as well, we think that a similar mechanism is needed, e.g., to manage COT sharing [4]. The details of how the UE performs channel access for these two kinds of LBT can be left to RAN1.
Proposal 1: RAN2 assumes that both Type 1 and Type 2 uplink channel access will be supported for NR-U. The UL grant from the network will indicate the LBT type to be used for scheduled UL transmission.
For Type 1 transmissions, four channel access priority classes (CAPC) have been defined for so-called Category-4 LBT transmissions for the purpose of QoS differentiation. While it is up to RAN1 to decide on the number of priority classes for NR-U, it seems reasonable to assume from a RAN2 perspective that NR-U will support multiple priority classes for data transmission.
Proposal 2: RAN2 assumes that NR-U will support multiple CAPCs for Category 4 LBT.
In LTE LAA, generally speaking, there are two mechanisms that can be used by the network to control the CAPC to be used by the UE for uplink transmissions. For dynamic scheduling, the UL grant issued by the eNB indicates 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 PUSCH transmission. 
On the other hand, for configured grants, i.e., Type 1 autonomous uplink (AUL) channel access, the eNB signals the CAPC for each logical channel, and the UE selects the highest CAPC of the logical channel with data in the MAC PDU formed after executing LCP. 
Observation 1: In LTE LAA, the CAPC used by the UE is either explicitly provided by the eNB (dynamic scheduling) or derived from a mapping from logical channels to CAPC (AUL).
For dynamic scheduling, the eNB is expected to choose a suitable CAPC based on the latest BSR and received uplink traffic, as mandated by the following excerpt from [3]:
For uplink LAA operation, the eNB shall not schedule the UE more subframes than the minimum necessary to transmit all the traffic corresponding to the selected Channel Access Priority Class or lower (i.e., with a lower number in the Table 5.7.1-1), than the:
-	Channel Access Priority Class signaled in UL grant based on the latest BSR and received uplink traffic from the UE if type 1 uplink channel access procedure (see section 15.2.1.1 of [6]) is signalled to the UE;
In our opinion, this approach for choosing CAPC suffers from several shortcomings. It is possible that the eNB does not have an accurate picture of the buffer status of the UE, and may not be fully able to predict the QoS class of the data that is eventually transmitted over unlicensed carrier. For example, current LCP rules do not always result in the most QoS sensitive data to be selected for transmission (In order to ensure fairness, the LCP mechanism prevents higher priority logical channels from exhausting every grant from the eNB based on PBR and BSD parameters). Also, the QoS sensitive data may have been sent over licensed carrier before LBT is successful, leaving relatively QoS tolerant data for transmission over unlicensed carrier. QoS sensitive data is also more likely to have been discarded as a result of PDCP discard. In these cases the UE may end up using high priority CAPC for sending low priority data, which is not desirable. Similarly, it is possible that new data arrives after the UE sends an SR but before it receives a grant. If the new data happens be of high priority, and the grant indicates a low priority CAPC, then the UE is forced to contend for channel access with low priority defeating the purpose of QoS differentiation afforded by multiple CAPCs. 
Observation 2: The current mechanism where the eNB selects CAPC with dynamic grants prevent the UE from choosing the appropriate uplink LBT CAPC that is consistent with the QoS requirements of the data that is actually transmitted.  
The current mechanism also imposes an unnecessary computation burden on the eNB in that it needs to keep track of BSR and uplink received data for purposes of CAPC calculation. Finally, with AUL, there is already a mechanism that relies on the UE to select the correct CAPC value based on the contents of the data to be transmitted. This mechanism is completely under network control since it is the network that maps logical channels to CAPC values. For these reasons, it seems that there is some benefit in considering a CAPC determination mechanism at the UE that is common for dynamic and configured grants.
Proposal 3: RAN2 to consider developing a common CAPC selection mechanism for uplink dynamic and configured grants based on a mapping from logical channels to CAPC.
3 Conclusion
In this document, we present some views on how CAPC should be selected for uplink LBT in NR-U. Our observations and proposals are summarized below. A corresponding TP is provided in the Annex
Proposal 1: RAN2 assumes that both Type 1 and Type 2 uplink channel access will be supported for NR-U. The UL grant from the network will indicate the LBT type to be used for scheduled UL transmission.
Proposal 2: RAN2 assumes that NR-U will support multiple CAPCs for Category 4 LBT.
Observation 1: In LTE LAA, the CAPC used by the UE is either explicitly provided by the eNB (dynamic scheduling) or derived from a mapping from logical channels to CAPC (AUL).
Observation 2: The current mechanism where the eNB selects CAPC with dynamic grants prevent the UE from choosing the appropriate uplink LBT CAPC that is consistent with the QoS requirements of the data that is actually transmitted.  
Proposal 3: RAN2 to consider developing a common CAPC selection mechanism for uplink dynamic and configured grants based on a mapping from logical channels to CAPC.
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5 Annex: Text Proposal
7.2.2.2.x Channel Access Priority 
[bookmark: _GoBack]7.2.2.2.x.1 Channel access priority for data transmission
NR-U will support both Type 1 and Type 2 uplink channel access. The UL grant from the network will indicate the LBT type to be used for dynamically scheduled UL transmission. For Type 1 LBT, NR-U will support multiple channel access priority classes (CAPCs) .The UE will use a common CAPC selection mechanism in the uplink for dynamic and configured grants based on a mapping from logical channels to CAPC, configured by the network. 






