
3GPP TSG RAN WG1 Meeting #85

R1-164761
Nanjing, 23rd - 27th May 2016

Agenda Item:

6.2.2.2.4
Source:


Samsung
Title:


Priority handling for UE autonomous resource selection
Document for:

Discussion and Decision
1. Introduction
In RAN1#84bis, the following agreements were made with respect to priority handling [1]:
Agreement:
· Proposal 1: 

· Priority handling is supported over PC5 for eNB-scheduled and UE- autonomous V2V communication 

· Proposal 2: 

· The priority information is taken into account in the resource (re)selection for UE-autonomous mode

· Further details are FFS

· Proposal 3:

· Down-select between two alternatives at RAN1#85 meeting

· Alt.1 Priority information is signaled in SCI

· Alt.2 Priority information is not signaled in SCI 

In this contribution, details of priority handling are provided for UE autonomous resource selection
2. Discussion
Priority is traditionally handled in the MAC and upper layers. However, in the case of V2V communication, it can be beneficial to support priority in the physical layer to help with resource allocation, low latency and to provide increased reliability. For example, separate resource pools could be configured for high priority traffic, resources related to higher priority traffic can be excluded in resource (re-)selection. 
From RAN 1 perspective, it is proposed that only 2 priority levels be supported (low, high). RAN 2 maps traffic priority levels into these 2 priority levels for the physical layer. For example, periodic CAM messages could be assigned low priority while emergency DENM messages could be classified as high priority. 

Proposal 1: From RAN 1 standpoint, only 2 levels of priority are supported (low, high). It is requested that RAN 2 map traffic priority into these two levels for RAN 1. 
 2.1 Use of priority for resource allocation
Use of separate resource pools for SA and/or data transmissions for high priority traffic should be supported. Also, for high priority traffic, shorter periods for SA and data pools can be supported. In cases, where separate resource pools are not possible, conditions need to be imposed for low priority traffic to use resources allocated to high priority services. 
For high priority messages, different transmission parameters could be considered. For example, high priority traffic transmissions can use a (pre)configured set of parameters such as maximum transmission power,  lowest MCS and larger number of repetitions compared to low priority traffic to maximize the communication range and reliability of these messages at the lowest latency. 
Proposal 2: Priority indication can be used to configure resource pools and UE transmission parameters.

There may be cases when the high priority traffic is dynamic. To improve resource efficiency, methods can be considered where pools can be shared between low and high priority traffic. This is shown in Figure 1, where the low/high traffic allocation occurs within same shared pool. In each subframe of the resource pool, the resources available for UEs are defined as a list of frequency resources.  The resources can be utilized in an ordered list. For example, for low priority traffic, the allocation can use resource #1 before using resource #2 and so on. For high priority messages, the allocation shall use resource #N before using #N-1 and so on.  This allows for greater flexibility in the pool allocation while minimizing pool fragmentation. 
The resource pool could be semi-statically partitioned by the eNB. The periodic traffic is allocated from one direction up to resource #P. However, to use the resources from #P+1 that are allocated for high priority traffic, there is a criteria associated to use the other region(s). For example, in order to use the resources from #P+1 to #N, the UE with low priority traffic has to first ensure resources of its region are fully used and then reduce its power when using resources from other regions. Thus, the probability of low priority traffic transmission impacting the high priority traffic transmission is reduced. On the other hand, the only criterion for high priority traffic to use the low priority traffic region is to ensure its resources are fully utilized. This is to ensure the reliability of high priority message transmissions. 
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Figure 2 Shared resource pool with semi-static partitioning
Another option is to configure some reserved SA and data resources in the resource pool for high priority services as shown in Figure 2. Since the probability of occurrence of event triggered service is low, the reserved resources are not often used by the targeted services. For this purpose, selection criteria can be defined to use these reserved resources. For example, power restriction can be configured for the reserved resources, i.e. in only the vehicles whose transmission power (determined according to power control rules) is lower than the configured threshold are allowed to select the reserved resources.  
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Figure 2 Shared resource pool with reserved resources for high priority traffic

Proposal 3: When resource pools are configured with shared priority levels, conditions are imposed to limit use of high priority resources by low priority traffic. 
2.2 Priority indication

There have been contributions in the past meetings where priority indication has been proposed in the SCI. However, note that SCI resource is quite precious since they are part of overhead and a careful analysis is needed to seek if alternative solutions are possible for priority indication. 

Note that use of separate resource pools, if possible, automatically indicates priority by use of certain resources. In case of shared resources, it is proposed that a different masking sequence (SL-RNTI) be used on the PSCCH CRC bits to distinguish low vs. high priority traffic. The UE can perform blind decoding on the received PSCCH to identify the traffic type. This eliminates the need for indicating priority explicitly in SCI. Data resources indicated by successful decoding of the SCI can thus be distinguished as low or high priority. 
Proposal 4: Different RNTIs are used on the PSCCH CRC to distinguish low vs. high priority traffic.  
2.3 Use of priority for resource re-selection 
Priority information is also used for resource reselection in the UE autonomous resource allocation mode. Figure 3 shows the resource re-selection process accounting for priority information.  Out of a list of potential RB allocations for data transmissions, the RB groups are first separated into 2 categories based on successful vs. failed SA decoding. Furthermore, the SA groups that are successfully decoded are further classified based on their priority level. Any resources that are indicated as high priority are first excluded from resource selection. Further steps are then taken as part of UE resource selection for deciding the transmission resources (Details are mentioned in companion documents [2, 3, 4, 5]). 
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Figure 3 Excluding high priority resources in resource reselection – Step 1
Proposal 5:  For UE autonomous resource reselection, resources identified as high priority based on SA decoding should be first excluded.  

Note that, after UE selects PSSCH resources, these PSSCH resources may be pre-empted by high priority UEs. So before the low priority UE transmits on the selected PSSCH resources, if the low priority UE identifies that the selected PSSCH resources or part of the selected PSSCH resources are pre-empted by high priority UE by means of sensing (e.g. SA decoding) before it transmits on the selected PSSCH resources, it should drop the transmission or reselect other resources, as shown in Figure 4. See companion document [4] for the resource reselection triggering due to priority or scheduling conflict.
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Figure 4 PSSCH dropping for low priority UE to protect high priority transmission
Proposal 6: Low priority UE should drop the PSSCH transmission or reselect to another resources if it identifies that the PSSCH resources are pre-empted by high priority UE. 
3. Conclusion
The following proposals are made to support priority for V2V communication in RAN 1. 
Proposal 1: From RAN 1 standpoint, only 2 levels of priority are supported (low, high). RAN 2 maps traffic priority into these two levels for RAN 1. 

Proposal 2: Priority indication shall be used to configure resource pools and UE transmission parameters.
Proposal 3: When resource pools are configured with shared priority levels, conditions are imposed to limit use of high priority resources by low priority traffic. 
Proposal 4: Different RNTIs are used on the PSCCH CRC to distinguish low vs. high priority traffic.  

Proposal 5:  For UE autonomous resource reselection, resources identified as high priority based on SA decoding should be first excluded.  
Proposal 6: Low priority UE should drop the PSSCH transmission or reselect to another resources if it identifies that the PSSCH resources are pre-empted by high priority UE.
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