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1      Introduction

During the last RAN2#90 meeting, the below agreements [1] have been made related to priority handling as part of Rel-13 LTE eD2D ProSe WI. 
Agreements 

· To implement PPP only changes to the PC5 interface are necessary

· If a packet is prioritized on the PC5 interface, it should also be treated with some priority on the Uu interface (if a ProSe UE-to-Network relay is used).

· If a packet is prioritized on the Uu interface, it should also be treated with some priority on the PC5 interface (if a ProSe UE-to-Network relay is used).

· From RAN2 point of view a static mapping between LCID and PPP is not a feasible solution.  
· The need to provide PPP information from the transmitter to the receiver is only for the relay case (if there is one at all).   From a RAN2 point of view, the preferred solution is to provide PPP information is by including the information in the PDCP of the sidelink.   

· Define LCG per ProSe destination and within one ProSe destination, each sidelink logical channel is mapped to one of four LCGs depending on the PPP of the sidelink logical channel.  FFS how the mapping between LCGID and priority is determined. 

· The same Rel-12 sidelink BSR format will be used as a baseline.  When sending a SL BSR, the UE includes BS of all LCGs having SL data among all ProSe destinations as many as it can (relying on the truncation mechanism of Rel-12).  

· FFS how the ProSe BSR is constructed (the order in which BS is provided for each LCGID )  

· When the UE receives a SL grant, the UE selects the ProSe group having the sidelink logical channel with the highest PPP among the sidelink logical channels having SL data, and the serves all sidelink logical channels belonging the selected ProSe destination group in a decreasing priority order.  

In this contribution, we provide our views related to priority handling for Prose communication on stage-3 details of BSR reporting, solutions to address prioritization in case of autonomous resource selection (e.g. solutions other than static one-to-one association between priorities and resource pools) and whether multiple transmissions to different destination IDs are allowed within one SA period taking the above agreements into consideration.
2      Discussion
ProSe per packet priority (PPP) has been defined so that the ProSe system could enable higher priority traffic to be transmitted with less delay and lower probability of collision than lower priority traffic. Based on the agreements [1] above, the following observations can be derived: 

· One-to-many mapping between PPP to LCID with the PPP coming from the upper layers and the mapping association defined and maintained by UE implementation.
· The LCG ID and PPP mapping may be derived from the following options:
· Fixed mapping specified in the standards

· Broadcast/Dedicated signalling from eNB 
· Static mapping pre-configured by the operator
The concerns related to the eNB configured option are that it may introduce additional signalling (especially if the number of PPP levels is increased in the future) and also the eNB does not have advance knowledge of the likely per packet priority values of the traffic that the UE will generate. Broadcast signalling may be preferred unless dedicated signalling providing per-UE specific mapping is feasible. The pre-configured method would be presumably performed by the ProSe function which might not be the appropriate entity to configure information that needs to be known and used only by the Access Stratum. Not only it needs to configure the UEs but the eNB would have to be configured (e.g. by OAM) with the same information and per-UE specific mapping may become complicated.
Proposal 1: RAN2 to discuss the methods for providing LCG ID and PPP mapping and choose between fixed and eNB-configured options.
2.1     Scheduled resource selection
In this section, we discuss different options for reporting the sidelink buffer status in Release-13. The LCGID to PPP mapping is used to provide the buffer sizes across different logical channels, associated with the same destination but with different PPPs. In release-12, only one LCGID per destination group was allowed to be included within the SL BSR MAC CE as shown in Figure 1 below. 
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Figure 1. Part of Release 12 SL BSR MAC Control element
2.1.1 Rel-13 ProSe BSR format considerations
In Release-13, with the introduction of PPP, further enhancements may be considered using rel-12 SL BSR as baseline. Primarily, compared to rel-12, the limitation of one LCG per destination ID in SL BSR has to be removed to support the agreement of including the BS of all LCGs having SL data among all ProSe destinations as many as it can. Thus, referring to figure 2, two options can be considered for the SL BSR format:
· Option 1: Destination ID with the highest priority data buffer is included first and the then all LCGs of that destination ID are included in priority order. Then destination ID with then next highest priority is included with all its LCGs, and so on. This is shown in figure 3. When the eNB determines a sidelink grant to give the UE it has the information to provide a grant that could accommodate all the data buffered in this UE, even though some of that data may not be of the highest priority. If the SL BSR had been truncated then the eNB might not have received the information to provide such an SL grant. 
· Option 2: Buffer status information is provided in strict priority order as shown in figure 4 wherein the LCGs of different destinations are mixed and arranged as per the decreasing priority order irrespective of the destination IDs. When the eNB determines the sidelink grant or grants for this UE then it has the information to provide more than one SL grant that may be used by the UE to transmit to more than one destination (in subsequent SAs or in the same SA if that is permitted in Rel-13). If the SL BSR had been truncated then the eNB might not have received the information to provide more than one SL grant for the UE. 
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Figure 2. PPP to LCID to LCG ID mapping for two destinations
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Figure 3. Option 1 for Rel-13 SL BSR format
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Figure 4. Option 2 for Rel-13 SL BSR format

The differences between the 2 options only occur in the case that the UL grant is insufficient to carry the entire SL-BSR so it needs to be discussed which is preferable when truncation occurs. In our view, it is preferable to include the information in strict priority order as this ensures that higher priority data can be served before lower priority data even if, in some cases, the SL grants may not be sufficient to carry all buffered data for a single destination.
Proposal 2: RAN2 to consider SL BSR format of strict priority ordering of LCGs (option 2) across different destination IDs for Release-13.
2.2     Autonomous resource selection
ProSe per packet priority can be respected easily with the scheduled resource allocation mode as the centralised scheduler has knowledge of the amount and priority of data buffered across all UEs in the cell. In the case of mode2 resource allocation, RAN2 has been looking for solutions other than static one-to-one association between priorities and resource pools. Although, in release-13 timeframe, mapping the PPP levels to transmission resource pools by increasing the number of pools to 8 may seem attractive, it may not be scalable especially if the number of PPP levels is increased in the future. Moreover, in mode1 the PPPs are mapped onto 4 LCG IDs and hence in mode2, it may be sufficient to map the priority levels onto the existing 4 transmission pools using resource partitioning methodology.

The resource assignment and association with priority levels may be configured by eNB or pre-configured in out of coverage case. The resource partitioning is one of the simplest ways to enable priority handling in LTE Rel.13 and may be done through association of resource pools (PSSCH/PSCCH), transmission patterns (ITRP) and/or PSCCH resource indexes (nPSCCH) with the different transmission priority levels.   
Proposal 3: Resource partitioning for priority handling to be considered in Release 13 for mode2 resource selection to support PPP.
The main aspect that should be considered in RAN2 is whether a resource partition should be exclusively associated with a transmission priority, or whether a resource may be shared among more than one transmission priority. Both approaches may be seen to have some advantage depending on the situation. By allowing a resource partition to be shared among several priorities, it enables a high priority transmission to have access to all resource partitions while low priority transmissions may only have access to one partition. This may help avoid cases where resources for lower priority transmissions are under-utilised while resource for the higher priority transmission are overloaded. In contrast, in a situation where the lower priority resources are heavily loaded, and a higher priority transmission that selects the resource shared with the lower priority transmissions may be disadvantaged compared to one that selects the partition that can only be accessed by the higher priority transmission. Given these different situations, it is proposed that the signalling should be flexible so that a resource partition may be associated with one or more transmission priorities, enabling the network to configure exclusive partitions or shared partitions.

Proposal 4: Configuration signalling should be flexible to permit resource partition to be associated with one or more transmission priorities.
It should be also noted that the resource partitioning mechanism does not address the problem of collision and fair resource sharing among UE transmissions with the same priority, however these design challenges are not considered to be in the scope of priority handling mechanisms defined in LTE Rel.13. 

2.3     Multiple transmissions
In release-12, irrespective of the resource allocation modes, multiple transmissions to more than one destination per SA period is not allowed. However, with the support of UE-to-Network relay operation wherein a relay UE may communicate over PC5 with multiple remote UEs simultaneously, it will be necessary to be able to send SL data to multiple destinations within one SA period, for e.g. 40ms, to meet the necessary delay requirement. 
Observation 1: With existing release 12 operation, for a relay to send SL data to about 5 remote UEs, there could be hundreds of ms delay between serving first and last remote UE. 
Proposal 5: RAN2 to agree to consider solutions to remove the limitation of not allowing multiple transmissions to different destination IDs within one SA period, in view of UE-to-Network relay operation. 
As a simple way forward, in order to support multiple transmissions per SA period, in mode 1, multiple SL grants could be provided per SA period by the eNB based on the proposed SL BSR format with multiple destination IDs.  For mode 2 operation, currently, only one transmission per resource pool per destination ID is allowed and hence it needs to be further discussed whether more than one transmission per pool (orthogonal in time) could be allowed. Multiple transmission to different destination IDs using different resource pools is already allowed as long as it is ensured that there are no time domain collisions between the resources in order to not break the single-carrier property of SC-FDMA; however, this method is limited by the number of configured transmission resource pools and the associated priority level(s).
Proposal 6: RAN2 to further discuss whether for a given resource pool only one transmission or multiple transmissions per destination ID would be allowed. 
3      Conclusions and proposals
In this contribution, we discussed the different aspects to be considered in RAN2 with respect to priority handling for sidelink communication and have the following observations and proposals.
Proposal 1: RAN2 to discuss the methods for providing LCG ID and PPP mapping and choose between fixed and eNB-configured options.
Proposal 2: RAN2 to consider SL BSR format of strict priority ordering of LCGs (option 2) across different destination IDs for Release-13.

Proposal 3: Resource partitioning for priority handling to be considered in Release 13 for mode2 resource selection to support PPP.
Proposal 4: Configuration signalling should be flexible to permit resource partition to be associated with one or more transmission priorities.
Observation 1: With existing release 12 operation, for a relay to send SL data to about 5 remote UEs, there could be hundreds of ms delay between serving first and last remote UE. 
Proposal 5: RAN2 to agree to consider solutions to remove the limitation of not allowing multiple transmissions to different destination IDs within one SA period, in view of UE-to-Network relay operation. 

Proposal 6: RAN2 to further discuss whether for a given resource pool only one transmission or multiple transmissions per destination ID would be allowed. 
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