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1 Introduction
Priority of groups is one of the requirements for enhanced D2D in [1]：

Define enhancements to D2D communication to enable the following features:

· Priority of different groups support [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups)
In addition, U.S.DoC stated in [2]: 
Hence, it has been expecting that a multiplexing scheme would be synthesized by RAN1/RAN2 to multiplex L2 resources (shared and assigned) over 4 L1 resource pools, such that flexible D2D communication resource allocation (radio channel) could be accomplished on a specific L1 resource pool. Based on flexible L2 resource allocation, a group that needs assigned D2D communication resources (radio channel) could be granted exclusive L2 SA and data resources without competing with other groups for transmission resources.

To meet the above requirements, some Rel-12 D2D based solution should be considered to support different priorities of group. In this contribution we share our view on this aspect.
2  Typical Use Cases about Priority of Different Groups
In TR36.843 section A.4.1.2 [3] the following use case for public safety D2D group communication was described.

“For D2D ProSe Group Communication involving more than two Public Safety ProSe-enabled UEs, the Incident Commander will assign team members to specific groups of users (detailed to perform a specific task) where each group is having independent ProSe Group Communication. This bifurcating of each team allows the incident commander to manage these groups more effectively and ensures that their communications are exclusive/pre-empted to their task. In current Public Safety LMR systems, off-network (Direct Mode) operations are often a method used for on-scene communications, in particular by the Fire Service, whether their existing trunked network is operational and has coverage in this particular area or not.”
Additionally, U.S.DoC stated in [4]:

 “Our primary concern on D2D resource allocation is to minimize voice service degradation/discontinuity at a critical moment.”
For Mode1 communication, the D2D resource allocation is performed by eNB, and the priority of different UEs can be achieved by eNB scheduling. But for mode2 communication, the actual resource used by a UE is random, making it difficult to guarantee the priority of different UEs.
In the following, collision probability is calculated for Rel-12 Mode 2 communication. The assumptions are: the number of UEs per cell can be 2, 5, or 10, and the number of PRBs in the resource pool is 10. Thus, the system loading is 20%, 50% and 100%, respectively. Each UE can only select one PRB at a time. A resource collision is counted when more than one UE select the same PRB. In real systems, the collision scenarios would be more complicated, depending on resource pattern for transmission (RPT) and K value. The collision probabilities of Mode 2 are listed in Table 1, corresponding to 20%, 50% and 100% loading. The collision probability is defined as the number of UEs with resource collision over the total number of UEs, given a resource allocation.
Table 1 Collision probability of UEs in Mode2

	Loading
	Collision probability

	20%
	9.8%

	50%
	34.98%

	100%
	62.2%


From the collision probability calculation, it seems that there is a need for defining high priority UE groups to maintain good QoS.

3 Schemes for group priority 
D2D features of pre-emption/QoS for group priority are important for public safety in Mode2 communication. The grouping may be based on occupation, for example, police, fire fighting. The UEs of the same occupation would be in the same group, and tagged with certain priority order. The grouping can also be based on service priority, e.g., services of the same priority would be in the same group. Two methods can be considered to ensure that high priority UEs would have priority in using radio resources.
3.1 Priority setting of resource pool
Each resource pool would be tagged with a priority order. UEs configured for high priority resource pool would have the priority in selecting the radio resource for D2D transmission. To make sure high QoS demand, high priority resource pool should occupy relatively more resources, so that the collision probability can be kept low. This requires fairly accurate prediction of traffic expected for high priority users. This method is more suitable in the case that the number of high priority users is small, and the traffic volume is stable. It has the shortcoming of less flexibility to accommodate various scenarios. 
Another issue is that a UE may want to transmit D2D signals in multiple resource pools, each with different priority. In addition, from UE perspective, at any given time instant, up to four Mode-2 PSCCH and PSSCH can be used in Rel-12. This may not be enough to cover diverse requirements anticipated for Rel-13.
Observation 1: Priority setting for resource pool can be considered in order to differentiate UEs of different priorities. Minimal standardization effort is needed in RAN1. But it has limitation in flexibility.

3.2 Resource notification
Another way to ensure good service for high priority UEs is to guarantee the transmission of high priority UE, while limiting the resource usage of low priority UEs. In another word, resource competition occurs only between high priority UEs.  It seems reasonable to consider introducing a notification bit field in PSCCH subframes or D2DSS subframes for Mode 2 communication. This notification indication can only be sent from high priority UEs, with the purpose of pre-booking the resources in the next scheduling assignment period. When low-priority UEs detect this notification indication, they may cancel or terminate the D2D communication in the next scheduling assignment cycle, so that there would be more vacant resources in the pool. Consequently, QoS can be maintained. 
It may be easier to transmit resource notification bit(s) in D2DSS subframe where one or two symbols can be used. More details of the resource notification, including the synchronization sequences, are for further study. Alternatively, such bit(s) may be added to PSCCH.
The merit of resource notification is that it has no limitation in resource pool configuration. Rel-12 resource pool definition can be fully reused. It provides more deployment choices and flexibilities.

Based on the discussion above, we proposed:
Proposal 1: Resource notification can be indicated in D2DSS subframes, or in PSCCH, with the purpose of pre-booking resources in the next PSCCH period and reducing the resource completion/collision.
4 Conclusions
To ensure QoS of high priority UEs, we have the following observation and proposal:
Observation 1: Priority setting for resource pool can be considered in order to differentiate UEs of different priorities. Minimal standardization effort is needed in RAN1. But it has limitation in flexibility.

Proposal 1: Resource notification can be indicated in D2DSS subframes, or in PSCCH, with the purpose of pre-booking resources in the next PSCCH period and reducing the resource completion/collision.
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