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1. Introduction
From RAN2#106, we have the following agreements on configured UL grant for NR-u:
	1) For UL CG, select the highest CAPC index (lowest priority) of LCHs multiplexed in a TB, as in LTE LAA (for WiFi coexist)
2) 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



This contribution addresses the FFS in agreement 2.
2. Discussion
In RAN2#106 meeting, it is agreed that the highest CAPC index of the MAC SDU multiplexed in a TB is being selected for the UL transmission just like in LTE LAA (Agreement 1 in Section 1).  However, with this agreement, it will mean that low CAPC index(high priority) MAC SDU (e.g. SRB1 and 3, URLLC service) as well as MAC CEs may be unnecessarily delayed if  they are multiplexed with high CAPC index (low priority) MAC SDU. Hence there are companies proposing some enhancements to the logical channel prioritization mechanism by either:
a) Restricting data of which CAPC can be multiplexed into a TB with high priority data, or 
b) Selecting the lowest CAPC index (highest priority) of LCHs multiplexed in a TB when it conveys data with sufficiently high priority.

For a), this represents a waste of uplink configured grant since the CG are designed to handle for wideband transmissions for all kinds of QCI traffic. Note that the main purpose of configured grant for NR-u is to reduce the amount of handshaking if using dynamic grant and hence reduce delay due to LBT and increase throughput. By restricting the traffic to be multiplexed in a CG seems to go against this principle.  Furthermore, if a TB is to be consisted only data from high priority CAPC,  padding MAC CE may need to be included to fill up the CG TBS. This is a waste of uplink resource, specially when the typical size of the high priority data is relatively small compare to the size of the TB.
Observation#1: Restricting data of which CAPC that can be multiplexed into a TB may result in increase of LBT delay and drop in throughput as well as waste of uplink resources since CG are designed ot handle wideband transmissions for all kinds of QCI traffic.
For b), it has been discussed and agreed by RAN2 to select the highest CAPC index (lowest priority) of LCHs multiplexed in a TB, as in LTE LAA. This is align with how eNB assign CAPC on uplink dynamic grant in eLAA. It is our believe that RAN1 will also assume the same for NR-u. 
From TS 36.300:
For uplink, the eNB selects the Channel Access Priority Class by taking into account the lowest priority QCI in a Logical Channel Group
Furthermore, this is also consistent with L1 handling of CAPC/channel access. In section 7.2.1.3.1 of TR 38.889, when the COT includes multiple signals/channels with different channel access priority classes, it stated the following:
Note 1: If the COT includes multiple signals/channels with different channel access categories / priority classes, the highest channel access priority class value and highest channel access category among the channel access priority classes and channel access categories corresponding to the multiple signals/channels applies.
The above means that the highest CAPC index(lowest priority) will be used for the COT.
Hence b) is against all principles of shared spectrum channel access.
Observation#2: Selecting the lowest CAPC index of LCHs multiplexed in a TB when it conveys data with sufficiently high priority is against all principles of shared spectrum channel access.
 
If it is a concern to some companies, there are existing ways as well as Rel-16 mechanism to alleviate the delay concerns of high priority data when multiplexed with low priority data:
1. By setting configuredGrantType1Allowed to FALSE for LCH that carries low priority data. 
This will prevent low priority data from being multiplexed with high priority data, and thus avoid the issue if it is a concern to operator. In release 15 NR, there is no flag to control CG type 2 logical channel to multiplex into the PDU. Such level of control as in CG type 1 can also be provided for CG type 2 by adding a new flag.
Observation#3: By setting configuredGrantType1Allowed to FALSE for LCH that carries low priority data, this will prevent low priority data from multiplexed with high priority data. If this is found useful, similar flag can be added for CG type2.
2. gNB can set the prioritisedBitRate of the LCH with highest priority to infinity.

This will prevent low logical channel priority data (assuming that they will also have low priority CAPC) to be multiplexed in the TB until high logical channel priority data (assuming that they will also have high priority CAPC) has been considered for multiplex.
Observation#4: gNB can set the prioritisedBitRate of the LCH of high priority (i.e. low CAPC value) to infinity. This will help to reduce the chance high CAPC value data is multiplexed in the same MAC PDU as the low CAPC value data until low CAPC value data is multiplexed.
3. Multiple active configure grant 
RAN2 NR_IIOT is working on multiple active configured grant configuration for a given BWP of a serving cell for NR. NR-U can reuse the works and modify it to allow different CG configuration for different CAT/CAPC on different active configured grant. In fact, the following agreement from IIOT RAN2#107 already allow restriction of CG configurations to LCH.
· Extend LCP restrictions by allowing restrictive mapping between an LCH and certain CG configurations
In addition to the above IIoT agreement, there is also a need to map the MAC CE with highest priority CAPC to a CG configuration. One approach is to map MAC CEs except padding MAC CE to a CG configuration that is for high CAPC priority data.
Observation#5: NR-U should leverage the work developed by NR IIOT on multiple active configured grant to resolve the CAPC concern in CG transmission
Proposal#1 : From NR-u persepective, there is no need for new logical channel prioritization mechanism to restrict data of which CAPC can be multiplexed into a TB with high priority data


3. Conclusion
RAN 2 to discuss and adopt the following proposals:
Observation#1: Restricting data of which CAPC that can be multiplexed into a TB may result in increase of LBT delay and drop in throughput as well as waste of uplink resources since CG are designed ot handle wideband transmissions for all kinds of QCI traffic.
Observation#2: Selecting the lowest CAPC index of LCHs multiplexed in a TB when it conveys data with sufficiently high priority is against all principles of shared spectrum channel access.
Observation#3: By setting configuredGrantType1Allowed to FALSE for LCH that carries low priority data, this will prevent low priority data from multiplexed with high priority data. If this is found useful, similar flag can be added for CG type2.
Observation#4: gNB can set the prioritisedBitRate of the LCH of high priority (i.e. low CAPC value) to infinity. This will help to reduce the chance high CAPC value data is multiplexed in the same MAC PDU as the low CAPC value data until low CAPC value data is multiplexed.
Observation#5: NR-U should leverage the work developed by NR IIOT on multiple active configured grant to resolve the CAPC concern in CG transmission
Proposal#1 : From NR-u persepective, there is no need for new logical channel prioritization mechanism to restrict data of which CAPC can be multiplexed into a TB with high priority data
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