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1 Introduction
In RAN1#78, some power control issues we concerned, e.g, PSD difference between eNB and D2D, were discussed online based on way forward [1][2] and the conclusion was to continue the discussion in RAN1#78bis. In addition, there was no discussion on power control of out-coverage UEs. Therefore, in this document we would further discuss these issues and show our views.
2 Discussion
PSD issue for in-coverage UEs and OOC UEs who are close to WAN
TS36.104 section 7.3 specifies dynamic range and section 7.4 specifies in-channel selectivity of eNB. Both are related to eNB receiver's dynamic range. If stronger PSD from D2D is received to eNB, the received signal in eNB is distorted. This could influence WAN signal in the same subframe even these are different PRBs. Therefore, to limit received PSD in certain range at eNB reception point is important for proper reception of WAN in the same subframe.  This PSD restriction can be realized by setting the maximum offset to WAN as WAN reception signal level is properly adjusted by TPC command. The realization of such restriction can be following equation for in-coverage mode 1 UE. It means the D2D tx power determined by the open loop equation is restricted by Pcmax and by the offset power obtained from WAN transmission.  
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 Equation (1)
·   Where “
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” refers to WAN PUSCH power of same UE in latest subframe; 
· 
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 means PRB number difference between D2D and LTE WAN for the same UE is normalized. ;
· “
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” is allowed offset related with maximum PSD after compensation of PRB size difference ;
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” means open-loop formula used for D2D including P0, alpha, pathloss and PRB number factors. Current open-loop equation, e.g, 
[image: image6.wmf]PUSCH,cO_PUSCH,c

())()()

cc

MiPjjPL

a

++×

could be re-used. We didn’t see any strong reason to introduce MCS related factor 
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in this open-loop formula for D2D transmission.
By above formula, D2D mode 1 UE’s power is limited to WAN’s power plus offset. The actual meaning is D2D mode 1 UE's PSD is limited to WAN's PSD plus offset. 
Above proposal to have limitation to D2D power by using 
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has also merit related to UE’s power tolerance. We explain it via example. In spite of UE baseband's understanding on Tx power is 10 dBm, UE's real transmission power could be 1 dBm or 19 dBm as the accuracy of the absolute transmission power in LTE WAN is the order of  +/- 9dB [3]. For WAN, thanks for TPC command indication, regardless of UE's tolerance, the proper reception level is adjusted by eNB. But as there is no any L1 signalling agreed so far to adjust transmission power (e.g, TPC command) nor any power feedback to eNB in D2D (e.g, D2D PHR), real transmission power of D2D could exceed what eNB can receive if current open-loop formula without any limitation related with WAN is fully reused. It may lead to larger PSD, which is problematic from eNB receiver dynamic range. By limitation by referring to LTE WAN’s power, eNB need not know D2D’s power but PSD could be kept in a reasonable level.
Regarding in-coverage mode 1 UE, last meeting agreed  " TPC bit switches between maximum available power and open-loop power control". Therefore, eNB may indicate maximum available power usage for D2D transmission by TPC bit in D2D grant. The priority needs to be decided between eNB’s indication and above proposed formula. In our view, D2D coverage could be guaranteed already by proper setting of power control parameters (e.g, P0 and alpha), so in this case, WAN interference or eNB receiver feasibility should be more concerned. So above PSD restriction would be applied only for open-loop power control. If necessary, PSD restriction also can be applied to maximum available power situation.
Above power limitation is applied only for RRC_connected UE. For RRC_idle UE, it may be close to eNB but difficult to be controlled as no WAN traffic in uplink could be referred to. So to solve the PSD issue for idle UEs, one way is to mandate RRC_idle UEs switched to RRC_connected status. Another way is to restrict the maximum power considering UE tolerance.
For OOC UEs which could interfere to WAN, the power control parameters are forwarded by PD2DSCH, which would carry P0 and alpha as shown in our companion contribution [4]. The open-loop power control formula similar as that of in-coverage UE could be used as well. Basically we do not see much PSD issue (signal received in eNB side) on this kind of UE.
Power control method for OOC UEs which are isolated with LTE WAN
For OOC UEs which are isolated with LTE WAN, as there is no any interference or impact to normal LTE WAN traffic, their power could use maximum value, which is beneficial to D2D coverage.
The power control formula of such OOC UEs could reuse current open-loop power control equation as well but the parameter could be set differently, for example 

· To set Alpha = 0
· P0 could be set as maximum power value which is different with current specification 
· Pre-configuration does not require the separation between SIB indication and dedicated signal range.
· 31dBm UE is taken into account.
3 Conclusion

In this contribution we discussed some power control issues for in-coverage UEs and out-coverage UEs, and we propose 
Proposal 1: Constant PSD is used for power control of in-coverage UEs and OOC UEs which are close to WAN 

Proposal 2: Following power control formula should be considered for in-coverage mode 1 UEs
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Proposal 3: Alpha = 0 and maximum power transmission by setting P0 should be considered for OOC UEs who are isolated with LTE WAN
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