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1	Introduction
CAPC for configured grant was discussed in RAN2 #106 meeting with the following agreements made [1] [2]:
	[bookmark: _GoBack]For UL CG, select the highest CAPC index (lowest priority) of LCHs multiplexed in a TB, as in LTE LAA (for WiFi coexist)
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


Several options have been proposed in the previous meeting without discussion [3] ~ [8]. We continue the discussion in this contribution. Besides, CAPC for dynamic grant was briefly discussed when discussing for configured grant when the agreement above was made. We did some further checked for dynamic grant with COT sharing and would like to confirm the understanding in RAN2 [9]. 
2	Discussions
2.1	CAPC for configured grant
The issue of high priority data being deprioritized was acknowledged if to follow the LTE LAA mechanism, as for LAA it is possible to configure e.g. SRBs only to be mapped to licensed cells while that would not be possible for standalone NR-U. It would be good to allow some restrictions to avoid SRBs being downgraded when it is sent on unlicensed cells. 
The following options to restriction data of lower priority CAPC from multiplexing with higher priorities ones have been proposed in the previous RAN2 meeting:
· Option 1: per LCH restriction
· Option 1a: up to which CAPC can be multiplexed with it [3]
· Option 1b: a “ProtectedCAPC” bit whether it can be multiplexed with lower priority CAPC [4]   
· Option 2: per CAPC restriction
· Option 2a: CAPC P+X can be multiplexed with CAPC P [5]
· Option 2b: CAPC threshold [6]
· Option 3: fixed rules without configuration
· Option 3a: only multiplex data with same CAPC as the highest priority LCH [7]
· Option 3b: SRBs are not multiplexed with DRB [8]
All the options at least assumed the priority of certain LCH needs to be guaranteed by restricting lower priority data to be multiplexed into the same TB. 
Proposal 1: For UL configured grant, it should be ensured that CAPC of a TB with high priority LCHs is not severely degraded due to low priority LCHs that may be multiplexed in the same TB. 
Proposal 2: It is achieved by restricting data of which CAPC(s) can be multiplexed into a TB with high priority data.
The simplest might be to restrict SRBs/MAC CEs not to be multiplexed with any other LCHs to avoid being downgraded, e.g. with option 3. Then the question is whether we need to allow further flexibility with NW control to avoid too much resource underutilization. Option 1 and 2 address the tradeoff between resource efficiency and high priority data access rate but at the same time allow NW configurability regarding how high priority data can tolerate low CAPC associating to certain LCHs that potentially can be multiplexed in the same TB, by configuring restrictions either on per LCH basis or per CACP basis. In principle, it could be applicable to MAC CEs as well, configuration for MAC CEs can be added in RRC signaling to ensure MAC CEs are not downgraded too much either. From flexibility point of view, option 1 > option 2 > option 3. From network point of view, it should at least be configurable whether the restriction is applied or not and configuring per LCH does not seem to more complex than other options or it could be even simpler when designing the signaling details.
Proposal 3: It is configured per LCH data of up to which CAPC are allowed be multiplexed with it. 
Proposal 4: discuss if it is applicable to MAC CE as well. 
2.2	CAPC for dynamic grant
For dynamic grant, LBT type as well as CAPC are explicitly signaled for the UE using in the UL grant:
	36.212:
[bookmark: _Toc4404125]5.3.3.1.1A	Format 0A
DCI format 0A is used for the scheduling of PUSCH in a LAA SCell, or activating/releasing AUL transmission as defined in [3], or indicating AUL downlink feedback information (AUL-DFI) to a UE that is activated with AUL transmission. 
…
-	Channel Access type – 1 bit as defined in subclause 4.2 of [8]
-	Channel Access Priority Class – 2 bits as defined in subclause 4.2 of [8]



When making use of a network-initiated channel occupancy for UL transmissions with COT sharing, the assumption is that the CAPC value of the Logical Channels must be the same or lower than the gNB assumed when acquiring the channel. I.e., the priority of the UL data must be the same or higher than that of DL data. To facilitate a proper selection of the UL data, the gNB indicates to the UE in e.g. UL grant what CAPC it assumed when performing Cat4 LBT and initiating the COT.
	37.213:
[bookmark: _Toc524694440]4.2.1	Channel access procedure for uplink transmission(s)
…

A eNB may indicate Type 2 channel access procedure in the DCI of an UL grant scheduling transmission(s) including PUSCH on a carrier in subframe  when 
-	the eNB has transmitted on the carrier according to the channel access procedure described in sub clause 4.1.1, 

-	or an eNB may indicate using the 'UL duration and offset' field that the UE may perform a Type 2 channel access procedure for transmissions(s) including PUSCH on a carrier in subframe when the eNB has transmitted on the carrier according to the channel access procedure described in sub clause 4.1.1,

-	or an eNB may indicate using the 'UL duration and offset' field and 'COT sharing indication for AUL' field that a UE configured with autonomous UL may perform a Type 2 channel access procedure for autonomous UL transmissions(s) including PUSCH on a carrier in subframe  when the eNB has transmitted on the carrier according to the channel access procedure described in sub clause 4.1.1 and acquired the channel using the largest priority class value and the eNB transmission includes PDSCH, 






-	or an eNB may schedule transmissions including PUSCH on a carrier in subframe , that follows a transmission by the eNB on that carrier with a duration of , if subframe  occurs within the time interval starting at and ending at , where , where 

-	 is the time instant when the eNB has started transmission, 

-	value is determined by the eNB as described in sub clause 4.1.1,


-	 is the total duration of all gaps of duration greater than 25us that occur between the DL transmission of the eNB and UL transmissions scheduled by the eNB, and between any two UL transmissions scheduled by the eNB starting from .


The eNB shall schedule UL transmissions between and in contiguous subframes if they can be scheduled contiguously. 

For an UL transmission on a carrier that follows a transmission by the eNB on that carrier within a duration of  , the UE may use Type 2 channel access procedure for the UL transmission.
If the eNB indicates Type 2 channel access procedure for the UE in the DCI, the eNB indicates the channel access priority class used to obtain access to the channel in the DCI.




For configured grant (AUL), the NW will only indicate COT sharing if it has acquired the channel using the lowest CAPC priority, so the UE can use COT sharing if indicated so for configured grant regardless of which CACP the data is to be sent on it. However, for dynamic grant even though the CAPC the NW acquired is indicated in the DCI, there is no such restriction in LCP (Logical Channel Prioritization) procedure in the UE about data of LCHs with which CAPC can be included in UL transmission. 
It was left to network to ensure it gives the correct grant based on the downlink traffic, the latest BSR received from the UE and received UL traffic. But BSR has a rough granularity and is reported per LCG, and does not always contain up-to-date information for all the LCHs having data available for transmission. For instance, NW may group LCHs with similar LCP priorities while such LCHs may still have different CAPC. With split bearer, it is also possible the other CG has scheduled the high priority data. Thus, it might happen that the UE does not have data with higher or equal priority as the CAPC indicated in the DCI. In such case the data multiplexed into the allocated UL resources may not comply with the CAPC restrictions indicated for the grant/COT which impacts to the fairness negatively.
	36.300:
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 clause 4.2.1.1 of TS 37.213 [90]) is signalled to the UE;
-	Channel Access Priority Class used by the eNB based on the downlink traffic, the latest BSR and received UL traffic from the UE if type 2 uplink channel access procedure (see clause 4.2.1.2 of TS 37.213 [90]) is signalled to the UE.



When the UE is indicated with Type 2 LBT for COT sharing and a CAPC for which the network obtained the channel, if it does not have data with equal or higher priority than the indicated CAPC, it cannot follow Type 2 LBT as such. For such case the UE behaviour should be discussed. In principle, the UE should fall back to Type 1 LBT since COT sharing should not be allowed for lower priority data. Or it should even skip the UL transmission to avoid interfering other channels if it is not able to fall back to type 1 LBT.
Proposal 5: when Type 2 LBT is indicated for COT sharing and the UE does not have equal or higher priority data as the indicated CAPC, discuss whether it should 
1) fall back to Type 1 LBT (need RAN1 confirmation since it impacts PHY); or 
2) skip the UL transmission or send only BSR.
3	Conclusion
CAPC for configured grant and dynamic grant are discussed with the following proposals proposed:
Proposal 1: For UL configured grant, it should be ensured that CAPC of a TB with high priority LCHs is not severely degraded due to low priority LCHs that may be multiplexed in the same TB. 
Proposal 2: It is achieved by restricting data of which CAPC(s) can be multiplexed into a TB with high priority data.
Proposal 3: It is configured per LCH data of up to which CAPC are allowed be multiplexed with it. 
Proposal 4: discuss if it is applicable to MAC CE as well. 
Proposal 5: when Type 2 LBT is indicated for COT sharing and the UE does not have equal or higher priority data as the indicated CAPC, discuss whether it should 
1) fall back to Type 1 LBT (need RAN1 confirmation since it impacts PHY); or 
2) skip the UL transmission or send only BSR.
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