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1 Introduction
Channel Access Priority Class (CAPC) assignment and configurations were discussed during the SI phase and the following conclusions were reached.
For channel access and transmissions in NR-U the mechanisms and associated signalling adopted by LTE LAA (e.g. standardized QCI to access priority mapping for DL and UL, how access priority per logical channel is determined for scheduled UL and AUL transmissions etc.) are used as the baseline. Any changes due to new physical layer design and channel access mechanisms for NR-U (e.g. introduction of PRACH, support of FBE) can also be introduced.
In addition, access priority for control signalling (transmissions over SRBs) over unlicensed carriers should be introduced for stand-alone and DC NR-U. In this case, it is assumed that control signalling will have the highest access priority.

Moreover, in RAN2-106 [1] meeting the following decisions regarding CAPC and bearer multiplexing are agreed upon:
	- For UL CG, select the highest CAPC index (lowest priority) of LCHs multiplexed in a TB, as in LTE LAA (for WiFi coexistence)
- 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
- Email Discussion: [106#xx][NR-U] CAPC table (Nokia)
· Intended outcome: Populate the CAPC table, taking into account proposals to R2#106. 
· Deadline:  Thursday 2019-08-08
- SRB0, 1, 3 have highest priority (lowest CAPC index), SRB2 configurable



Thus, based on the above agreements it is clear that such a CAPC assignment suffers from the fact that even if data from multiple high priority LCHs are multiplexed with a single low priority logical channel, the transport block (TB), formed by the data across all the LCHs, will be assigned with the lowest priority. Thus, transmission of multiple high priority (e.g. real time) data or signalling might suffer from additional latency, due to the assignment of lower priority. Hence, during the Rel. 16 discussions on NR-U, it has been agreed upon that for UL CG, further studies will be carried out to check if it is be possible to restrict data of which CAPC can be multiplexed into a TB with high priority data.
In this contribution, an approach that imposes restriction on multiplexing data belonging to a low Priority LCH with data belonging to a high priority LCH in CG, to enable faster transmission of high priority data.
2 Discussion
In the case of LTE LAA [2], a UE can transmit in the uplink by accessing an unlicensed carrier using either Type 1 or Type 2 UL channel access procedure. If Type 1 LBT is used, then the UE has to determine the channel access priority class (CAPC) to use for performing LBT. Table 4.2.1-1 of [2] lists various LBT related access parameter values associated with each value of CAPC, reproduced below as Table 1.
	
Channel Access Priority Class ()
	

	

	

	

	
allowed 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}

	


NOTE1: For ,  =10ms if the higher layer parameter 'absenceOfAnyOtherTechnology-r14' indicates TRUE, otherwise,  =6ms. 

NOTE 2: When =6ms it may be increased to 8 ms by inserting one or more gaps. The minimum duration of a gap shall be 100 µs. The maximum duration before including any such gap shall be 6 ms. 


[bookmark: _Ref269184]Table 1: Channel Access Priority Class for UL

It was decided in 3GPP Rel. 14 that for transport blocks (TBs) formed by data across multiple LCHs, the lowest priority CAPC (i.e. the highest index) will be selected to preserve fairness across WiFi nodes. Moreover, during standardization activities of NR-U, under the aegis of Rel. 16, it is decided that for UL CG, the highest CAPC index (lowest priority) of LCHs multiplexed in a TB will be selected as in LTE LAA (for WiFi coexistence).

Observation 1: Multiplexing data (or signal) belonging to LCHs, having high priority CAPC, with data (or signal) belonging to a LCH, may result in undesirable outcomes with high priority data (or signal) assigned with a lower priority.  
Naturally, there needs to be some restriction on multiplexing data belonging to a high priority LCH with data belonging to a low priority LCH in Configured Grants. We discuss this restriction, using two different approaches.
2.1 Option-1: Restriction based on CAPC Threshold
In this approach RRC defines a CAPC value, which acts as a threshold (CAPC = Th). If higher priority LCH has data available for transmission, data belonging to LCHs, having priority lower than the CAPC threshold, is not allowed to be multiplexed with the data of higher priority LCH. As lower values represent higher priorities, mathematically we can say that:
 
 , where  represents multiplexing.

As an example, we can mention that if CAPC 2 is set as the threshold, then a CG containing LCHs mapped to CAPC 1 and CAPC 2 can be multiplexed together for transmission. Similarly, CG containing LCHs mapped to CAPC 3 and 4 can also be multiplexed. However, CG containing LCHs mapped to either CAPC 1 or CAPC 2 cannot be multiplexed with LCHs mapped to either CAPC 3 or CAPC 4. If data is available on any LCH mapped to CAPC 1 or 2, it will be sent in the next CG.


2.2 Option-2: Introducing Additional Flag to Indicate Lowering of CAPC
 
In this approach, each CAPC will have an additional flag, indicating if that particular CAPC can be lowered (reduced) or not. If data is available on a LCH, mapped to a CAPC, with flag indicating that its priority cannot be lowered, then any LCH mapped to lower priority CAPCs cannot be multiplexed with it. However, any data available in a LCH, with higher priority CAPC can be multiplexed, if the corresponding LCHS with higher priority CAPC does not have the flag set. The network can set or reset the flag, depending on the priority of the LCH and its QoS requirements.

Proposal 1: RAN2 to discuss both the options and select either or both of them to impose restriction on forming a TB by multiplexing data (or signal) belonging to a high priority LCH with data (or signal) belonging to a low priority LCH in CG.
· Option-1: RRC defines a CAPC value, which acts as a threshold. If higher priority LCH has data available for transmission, data belonging to LCHs, having priority lower than the CAPC threshold, is not allowed to be multiplexed with the data of higher priority LCH.

· Option-2: Each CAPC will have an additional flag, indicating if that particular CAPC can be lowered (reduced) or not. If data is available on a LCH, mapped to a CAPC, with flag indicating that its priority cannot be lowered, then any LCH mapped to lower priority CAPCs cannot be multiplexed with it. However, any data available in a LCH, with higher priority CAPC can be multiplexed, if the corresponding LCHS with higher priority CAPC does not have the flag set.

3 Conclusions
In this contribution, an approach that imposes restriction on multiplexing data belonging to a low Priority LCH with data belonging to a high priority LCH in CG, to enable faster transmission of high priority data.

Observation 1: Multiplexing data (or signal) belonging to LCHs, having high priority CAPC, with data (or signal) belonging to a LCH, may result in undesirable outcomes with high priority data (or signal) assigned with a lower priority during transmission over CG.  

Proposal 1: RAN2 to discuss both the options and select either or both of them to impose restriction on forming a TB by multiplexing data (or signal) belonging to a high priority LCH with data (or signal) belonging to a low priority LCH in CG.
· Option-1: RRC defines a CAPC value, which acts as a threshold. If higher priority LCH has data available for transmission, data belonging to LCHs, having priority lower than the CAPC threshold, is not allowed to be multiplexed with the data of higher priority LCH.

· Option-2: Each CAPC will have an additional flag, indicating if that particular CAPC can be lowered (reduced) or not. If data is available on a LCH, mapped to a CAPC, with flag indicating that its priority cannot be lowered, then any LCH mapped to lower priority CAPCs cannot be multiplexed with it. However, any data available in a LCH, with higher priority CAPC can be multiplexed, if the corresponding LCHS with higher priority CAPC does not have the flag set.
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