3GPP TSG RAN WG1 Meeting #80bis                                                  
R1-151510
Belgrade, Serbia, 20th - 24th April 2015
______________________________________________________________________Agenda item: 7.2.3.2.2
Source: LG Electronics
Title:  Discussion on group prioritization for D2D communication
Document for: Discussion and Decision
1. Introduction
“Priority of different groups support” is included as an objective of enhancement to D2D communications in Rel. 13. This group priority can be related to resource allocations from RAN1 perspective, and RAN1 had reached the following agreements in Rel. 12:
1. For Mode-2 communication and associated SA: 

· For transmission in a given scheduling period (i.e. including SA and data transmission), the UE selects a resource with equal probability from the available resources for the first transmission of SA, 

· Alt 0: No further details of the selection algorithm are specified in RAN1 specs 

· FFS:1 bit resource reservation announcement is included in SA to indicate that the resource is reserved in the next scheduling period, and the above selection avoids resources for which the UE has received a reservation announcement relating to this scheduling period.

2. For Mode 2:

· The transmitting UE may select the data frequency resource with equal probability out of the frequency resources that can be signalled by the SA

· Note that the size of the frequency resource for the data transmission is not part of the above equal-probability selection process.

3. From the UE perspective, at any given time instant, up to 4 mode 2 SA transmission pools can be available for selection at L1 

4. From the UE perspective, at any given time instant, up to 4 mode 2 data transmission pools can be available for selection at L1 

5. Note that there is a 1:1 association between an SA pool and a data pool, which is (pre-)configured for the receiver. 

6. The UE shall not expect to be (pre-)configured with SA pools which overlap.

Additionally RAN2 had reached the following agreements on Mode1 resource scheduling by eNB:

1. Group Index is informed to the eNB by BSR (either explicit or implicit).

2. The eNB is aware of Group ID, and mapping relation between Group ID and Group Index.

3. The UE reports Group ID, and mapping between Group ID and Group Index to the eNB.
This contribution provides the discussion on group prioritization and enhancements for Rel. 13. 

2. Discussion
In Mode 1, the group prioritization is network implementation issue because eNB can schedule D2D resource properly according to the group ID and BSR which are reported by UE. Therefore, in this section, we focus on Mode 2 operation for group prioritization. 
Requirement for group prioritization 
TS 22.179 [1] defines high level requirements for Group Priority. For example, 

[R-5.1.7-001] The MCPTT Service shall provide a mechanism to organize MCPTT Groups into a hierarchy(ies).

[R-5.1.7-002] The MCPTT Service shall provide a mechanism to prioritize MCPTT Group Calls based on the priorities associated with elements of the call (e.g., service type, requesting identity, and target identity).
[R-5.7.2.1.1-001] The MCPTT Service shall support MCPTT Emergency Group Calls from an authorized MCPTT Group Member on the currently Selected MCPTT Group or on an MCPTT Group designated for MCPTT Emergency Group Calls.
However, the required physical layer functionality is still unclear in supporting group prioritization. Following questions need to be answered in order to understand the physical layer requirement for group prioritization: 
· Q1: How does a “transmission to a prioritized group” appear in the physical layer?

· Is a prioritized transmission given a set of separated radio resources?

· Is it possible for a prioritized transmission to preempt resources for low priority transmissions?

· Should a prioritized transmission have a higher reliability?
· Q2: How is the priority determined for a transmission in the relaying operation?

· Q3: How many group priority levels should the specification support?

In order to finalize the physical layer aspects of the group prioritization, clear understanding is necessary on the requirement. 

Proposal 1: Physical layer requirement of group prioritization should be clarified. 
Methods of group prioritization 
On the other hand, considering the limited RAN1 time units in Rel-13 eD2D WI, it would be beneficial to overview potential solutions for supporting the group priority. We can consider the following methods whose details can be designed after the physical layer requirement is clarified further:
Resource separation: This method would be necessary if a set of resources should be reserved for high priority transmissions. In Rel. 12, resource pool usage index for discovery was discussed. Similar concept can be also introduced for D2D communication resource pool. If network configures multiple resource pools and usage index (or priority index) can be configured for each resource pool, D2D Tx UE can transmit only resource pool with the corresponding priority level. 
Resource selection restriction within a resource pool: If the number of group priority levels to be supported in RAN 1 is larger than the maximum number of configured resource pools, each resource pool can be separated to multiple sub-pools e.g., by using T-RPT restriction, RB restriction, or their combination. In other words, if group prioritization means that higher priority group has higher resource accessibility, more time and/or frequency resource can be configured for higher priority group. For example, larger k value set for T-RPT selection can be configured and/or more frequency resource can be configured for higher priority group. Furthermore, the number of retransmissions for each packet can be determined by priority level for reliability differentiation depending on priority level. 
UE or group specific power offset: If prioritization means more reliable communication than other groups, more transmission power can be allowed for high priority transmissions. For this operation, network can configure UE or group specific power offset or OLPC parameters (P0, alpha). 
Proposal 2: If assigning more chance to access resource or more reliable communication for higher priority group are required for group prioritization in RAN 1 perspective, the following methods can be considered;
1) Resource pool separation, e.g. priority index associated with pool index.
2) Resource selection restriction within a resource pool, e.g. priority specific k-value set
3) UE or group specific power offset, e.g. UE or group specific power offset.
3. Conclusion
In this contribution, we discussed group prioritization for D2D communication. Based on the discussions, the following proposals were made: 
Proposal 1: Physical layer requirement of group prioritization should be clarified.

Proposal 2: If assigning more chance to access resource or more reliable communication for higher priority group are required for group prioritization in RAN 1 perspective, the following methods can be considered;
1) Resource pool separation, e.g. priority index associated with pool index.

2) Resource selection restriction within a resource pool, e.g. priority specific k-value set

3) UE or group specific power offset, e.g. UE or group specific power offset.
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