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1
Introduction
Priority handling based on ProSe Per Packet Priority has been discussed in previous RAN2 meeting. Some agreements reached in RAN2#91bis are captured below.

	· There is priority associated with each logical channel.  The logical channel priority is the PPPP. 

· Multiple logical channels can have same priority associated with them.

· LCID and PPPP mapping is neither defined nor configured. It is up to UE implementation to perform any association.

· The mapping between priority and LCG per UE is configurable by the eNB via RRC dedicated signalling.  FFS if the UE reports any priority information to the eNB.

· There is no need to define any mapping for LCID to LCG ID mapping. UE maps those LCIDs of a destination to LCG ID which has same associated priority.

· For truncated BSR, irrespective of destination ID, BS of LCGID associated with higher priority are first incorporated followed by buffer status of LCG IDs associated with lower priority in Sidelink BSR.  For full BSR the UE shall follow the same rule.
· The same BSR structure as Rel-12 will be used

· There can be up to 8 mode 2 transmission pools, each pool will have a list of priorities (i.e. PPPP) associated with it.   The number of pools can be configurable.  A priority can be mapped to multiple pools.  

· UE selects a particular transmission pool in which one of the associated priorities is equal to the highest logical channel priority in the MAC PDU.   It is up to UE implementation how the UE select amongst multiple allowed pools.  



We will further discuss some open issues of priority handling for mode 1 and mode 2 resource allocation in this contribution. 
2
Scheduled resource allocation
2.1
UE reporting of priority information
An open issue left for scheduled resource allocation is whether the UE needs to report the priorities of the sidelink logical channels in the UE. 
	· The mapping between priority and LCG per UE is configurable by the eNB via RRC dedicated signalling.  FFS if the UE reports any priority information to the eNB.


Without this reporting, the eNB has no knowledge of the priorities of the SL logical channels in the UE. Therefore, the eNB would have no idea how to configure the mapping between priorities and LCGs. For example, the eNB may configure LCG#0 mapping to priority#0, but the UE has no sidelink logical channel with priority#0. At the same time, the eNB may configure LCG#1 mapping to priorities #1, #2 and #3, and the UE may have corresponding logical channels with priority #1, #2, and #3. However, in this case, the eNB is not able to know the buffer status information of each priority in the SL BSR, because the eNB only knows the buffer status information of a logical channel group.
With the UE reporting the priority information, the eNB can learn which SL logical channel priorities the UE has, and then the eNB can configure the mapping between priority and the LCG to the UE in a refined way. For example, if the UE only has priorities #1, #2, and #3, then the eNB can map LCG#0 to priority#0, LCG#1 to priority#1, and LCG#2 to priority#2.
The UE can report the priority information in SidelinkUEInformation message when requesting sidelink radio resources.
Proposal 1: The UE reports the priority information in SidelinkUEInformation message when requesting sidelink radio resources. 
With the addition of proposal 1 to the agreements of RAN2 #91bis, the overall priority framework for scheduled sidelink resource allocation is complete, and can be summarized with the following steps:

1. The UE decides that one or more PPP value needs to be supported for a particular Destination MAC ID. The UE assigns a corresponding LCID for each PPP value, and assigns the corresponding priority of the LCH to the PPP value

2. The UE reports the Destination  MAC ID along with a set of LCH  priority values to the eNB in the SidelinkUEInformation.

3. The eNB maps sets of LCH priorities for a specific Destination MAC ID to 1 of 4 LCGIDs, and configures this mapping to the UE.

4. The UE reports the buffer status in the SL BSR based on the amount of data available for LCHs that have a priority corresponding to a particular LCG.
2.2
Sidelink BSR Triggering
Because no priority handling was introduced in Rel-12, the triggering of regular sidelink BSR did not consider the priority of the SL traffic in TS 36.321.
	-
if the MAC entity has a configured SL-RNTI:

-
SL data, for a sidelink logical channel of a ProSe Destination, becomes available for transmission in the RLC entity or in the PDCP entity (the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively) and there is currently no data available for transmission for any of the sidelink logical channels belonging to the same ProSe Destination, in which case the Sidelink BSR is referred below to as "Regular Sidelink BSR";


The above triggering of regular SL BSR is used to handle the half-duplex issue. When a new ProSe communication group has data available for transmission at the UE, the eNB should know that which group has data for transmission and schedule SL grants considering the other UEs belonging to this same group. Therefore, the existing Rel-12 triggering for regular SL BSR should be kept.
Similar to triggering of Uu BSR, when SL data becomes available and the data belongs to a logical channel with higher priority than the priority of logical channel for which data is already available for transmission, the eNB needs to know now that the UE has higher priority data to transmit. Therefore, a regular SL BSR should be triggered in this case.
From the analysis above,  new regular BSR triggering conditions considering priority information are proposed as below.

Condition 1: Same as the triggering condition specified in Rel-12. When SL data for a sidelink logical channel of a ProSe Destination becomes available for transmission, and there is currently no data available for transmission for any of the SL logical channels belonging to the same ProSe destination.

Condition 2: When SL data for a sidelink logical channel of a ProSe Destination becomes available for transmission, and the sidelink logical channel has higher priority than the priorities of sidelink logical channels for which data is already available for transmission.

Proposal 2: The regular SL BSR is triggered if at least one of the following two conditions is satisfied: 

1> Condition 1: When SL data for a sidelink logical channel of a ProSe Destination becomes available for transmission, and there is currently no data available for transmission for any of the SL logical channels belonging to the same ProSe destination. 

2> Condition 2: When SL data for a sidelink logical channel of a ProSe Destination becomes available for transmission, and the sidelink logical channel has higher priority than the priorities of sidelink logical channels for which data is already available for transmission.

3
Autonomous resource selection

For autonomous resource allocation, RAN2 agreed to configure up to 8 TX resource pools via SIB and/or dedicated signalling. However, the number of RX pools configured in SIB18 may need to be limited to 16. Therefore, the number of TX pools configured in each cell needs to be minimized. In order to differentiate the priorities, each resource pool can be associated with a list of priorities and each priority can be associated with a probability to access that pool. In this way, different priorities are effectively allocated with different amount of resources in a resource pool. 
Observation 1: In order to minimize the number of RX pools in SIB18, some cell can configure fewer TX pools.

Proposal 3: Each resource pool can be associated with a list of priorities and each priority can be associated with a probability to access the pool. Different priorities can effectively be allocated with different amount of resources in a resource pool.
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Fig.3 Mapping between priorities and transmission opportunities of a resource pool

6
Conclusion

In this contribution, we discussed the priority handling based on the ProSe PPP. The observations and proposals are listed as below.

Proposal 1: The UE reports the priority information in SidelinkUEInformation message when requesting sidelink radio resources. 
Proposal 2: The regular SL BSR is triggered if at least one of the following two conditions is satisfied: 

1> Condition 1: When SL data for a sidelink logical channel of a ProSe Destination becomes available for transmission, and there is currently no data available for transmission for any of the SL logical channels belonging to the same ProSe destination. 

2> Condition 2: When SL data for a sidelink logical channel of a ProSe Destination becomes available for transmission, and the sidelink logical channel has higher priority than the priorities of sidelink logical channels for which data is already available for transmission.

Observation 1: In order to minimize the number of RX pools in SIB18, some cell can configure fewer TX pools.

Proposal 3: Each resource pool can be associated with a list of priorities and each priority can be associated with a probability to access the pool. Different priorities can effectively be allocated with different amount of resources in a resource pool.
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