3GPP TSG RAN WG1 Meeting #78bis
R1-143834
Ljubljana, Slovenia, 6th – 10th October 2014
Agenda Item:
7.2.1.2.5
Source: 
Fujitsu
Title: 
Discussion of details of D2D power control mechanism
Document for:
Discussion and decision
1. Introduction
In the previous meeting, we achieved the following agreement on power control embedded in the conclusions of D2D Grant [1]:
Agreement:


[image: image1.emf]1.4 MHz 20MHz

Hopping flag 1 1

Data RB allocation 5 13

T-RPT index 7 7

SA resource index 6 6

TPC 1 1

TOTAL: 20 28

Rel-8 Format 0 21 28

 (with obvious interpolation to the other bandwidths)

· SA resource index is an index into the SA resource pool and indicates both time and frequency dimensions. 

· FFS whether the mapping of the indices to the pool is fixed in the specification or configured by higher layer signalling

· Details FFS

· TPC bit switches between maximum available power and open-loop power control

· T-RPT index is 7 bits in both D2D Grant and SA for both Mode 1 and Mode 2
· Mode 1 grant refers to the next instance of SA resource pool that starts at least 4ms after the subframe on which the Mode 1 grant is transmitted

In this paper, we shall our opinions on the remaining details of D2D power control mechanism.
2. Discussion and analysis
2.1. Power control of SA/Data/Discovery
The in-coverage D2D power control mechanism is implemented by the combination of RRC signaling and DCI command. The power control parameters (Alpha and Po) are configured in a cell specific way. To individually control the power for each UE, the 1 bit TPC can trigger the maximum available power directly.
In our opinion, the currently agreed power control mechanism may bring some risk to the network side due to the potential interference to the WAN uplink as well as lack of UE-specific controlling flexibility. To suddenly switch to maximal power may pose the danger of overflowing the eNB ADC before the AGC has time to react, therefore paralyzing all the UL WAN traffic.  A less radical method of increasing the D2D transmission power, even in the case of emergency, is required. Since the current DCI formats 3/3a have very good power control flexibility, this could be utilized by the network on a UE-group basis with proper configuration. By introducing this dimension of flexibility, which costs little standardization effort, the interference can be fully handled by implementation of proper power control strategy and algorithm. This feature is quite desirable from consideration of network reliability. Besides, the D2D ProSe operation and traffic type are often characterized with a per-group manner of operation, which is perfectly supported by the current TPC via DCI format 3/3a.
Proposal 1: D2D UE-specific power control flexibility is required for network reliability and should be supported. Either a UE-specific component of power control parameter or DCI format 3/3a should be supported by Rel.12 D2D.
2.2. Power control of D2DSS
In this section we would like to provide some discussion to clarify the power control assumption applied for D2DSS. The transmission power of D2DSS is related to the D2DSS transmission behavior, while the latter needs to be further clarified. 
If the D2DSS is triggered or driven by serving the purpose of better decoding the upcoming SA, data or discovery message, using the same power level as the subsequent transmissions is a reasonable choice. That is beneficial for the AGC training, while a much higher power level than SA/Data/Discovery may be unnecessary and wasted and can caused extra interference as well.
If the D2DSS is always transmitted in order to establish synchronization within an area, nominal transmission power could be assumed to cover a sufficiently large range.
Proposal 2: D2DSS power control assumption needs further clarification, which is related to the D2DSS transmission behavior.
3. Conclusion
In this contribution, we share our views on remaining issues of D2D power control mechanism. The following proposals are highlighted:
Proposal 1: D2D UE-specific power control flexibility is required for network reliability and should be supported. Either a UE-specific component of power control parameter or DCI format 3/3a should be supported by Rel.12 D2D.

Proposal 2: D2DSS power control assumption needs further clarification, which is related to the D2DSS transmission behavior.
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