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1 Introduction

In this document, we would like to see the possible issue regarding power headroom report in D2D communication.
2 Discussion
The PH (Power Headroom) reporting is used to provide the serving eNB with information about the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission per activated Serving Cell. In order to see the impact on PH reporting due to the D2D transmission, first we may need to clarify the scenarios, where D2D transmission occurs. We can look at the following scenarios. 
- Scenario1: only D2D transmission in the serving cell (m) at subframe (i)

- Scenario2: both WAN and D2D transmissions in the serving cell (m) at subframe (i)
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- Scenario3: in addition to the serving cell (m), D2D transmission in the serving cell (n) at subframe (i)

- Scenario4: in addition to the serving cell (m), D2D transmission in the non-serving cell (n) at subframe (i)

Figure1. Transmission scenarios for WAN and D2D
The scenario1 would be valid when the UE is RRC connected in ProSe carrier. In the case, PH information taking into account D2D transmission would be useful for good resource allocations for SA (Scheduling Assignment) and D2D data when Mode 1 is configured. However since RAN1 has decided not to apply currently specified closed loop power control for SA and D2D data transmission, we do not need to consider a mismatch of transmission power level between the UE and the eNB, which can occur because the UE may miss a TPC command for closed loop power control. Note TPC command is accumulated in LTE system, so if the UE misses PDCCH, the UE and the eNB may have the different understanding on transmission power level. Also RAN1 has decided the pathloss between the UE and the eNB is used for power control even for D2D communication. Then the eNB may assume the same pathloss estimated by the existing PH reporting for D2D communication. The configured maximum transmission power (Pcmax) is unknown to the eNB. But it is questionable if it is helpful for the eNB to know that in resource allocation since it can be changed every transmission according to [1]. It seems unless different Pcmax is defined for D2D communication, the need of separate PH information taking into account D2D communication seems not well motivated. In contrast with WAN operation, we may also need to consider MCS for D2D communication. RAN1 has decided selection of MCS level for D2D communication is up to the UE implementation if it is not configured by RRC by the eNB. Note in WAN operation, it was always signalled by PDCCH by the eNB. Since MCS is also one of inputs in power control, the eNB and the UE may have different understanding on transmission power level if the UE selects it by its own. With this new reason, it may be good to introduce separate PH information taking into account D2D transmission. However some can also say deltaMCS-Enabled should be always set to “disabled” in the case, so that MCS is not considered in power control. In the case, “disabled” would be applicable for both WAN and D2D communication since no separate value is signalled. 
[Observation-1]: In the scenario1, the following observations can be made.

· Missing of TPC command seems not an issue in scheduling of D2D communication.
· Separate detection of pathloss change for D2D communication seems not required.

· Pcmax seems not an issue in scheduling of D2D communication unless different Pcmax is defined

· Selection of MCS by the UE may be a motivation to introduce PH information for D2D communication

The scenario2 should not be valid since RAN1 assumes no simultaneous transmissions for WAN and D2D in a given serving cell from one UE perspective.
[Observation-2]: The scenario2 does not need to be considered in PH reporting.
The scenario3 would be valid for the CA capable UE. Both the serving cell (m) in non-ProSe carrier and the serving cell (n) in ProSe carrier can be configured. In the case, PH information taking into account D2D transmission would be useful for good resource allocations for SA (Scheduling Assignment) and D2D data for Mode 1 when WAN in the serving cell (m) and D2D transmission in the serving cell (n) occurs in parallel. The scenario3 can be further categorized as the following table.

	
	Mode 1/Mode 2?
	Intra-eNB/inter-eNB CA?

	Scenario3-A
	Mode 1 is configured
	CA under the same eNB

	Scenario3-B
	Mode 2 is configured
	CA under the same eNB

	Scenario3-C
	Mode 1 is configured
	CA with the different eNB

	Scenario3-D
	Mode 2 is configured
	CA with the different eNB


Table1. Further categories of the scenario3
In the scenario3-A, it seems nothing is added into the observation-1 since the common eNB schedules both WAN and D2D communication. In the scenario3-B, one can say it may be good to report PH information taking into account D2D communication. Otherwise, the eNB may schedule as there is no transmission at all in the serving cell (n) and as the consequence, D2D data transmission may be failed. Note RAN1 has decided no change in 36.213 to power control for cellular UL transmissions compared to Rel-11 in D2D WI in Rel-12, so the UE would scale-down transmission power only for D2D transmission when the sum of required transmission power exceeds Pcmax. On the other hand, some can also say it would be anyway not précis when the UE transmits D2D communication in Mode 2. In the scenario3-C and scenario3-D, the eNB scheduling WAN may not know the pathloss, allocated resource, TPC command setting and MCS level for D2D communication. Without the knowledge of it, the eNB may schedule for WAN as there is no transmission at all in the serving cell (n) and as the consequence, D2D data transmission may be failed. Note D2D transmission is always sacrificed if the UE cannot send both of them due to power limitation. Thus, in the case it seems beneficial if PH information taking into account D2D communication. It is also aligned with PH reporting mechanism in dual connectivity, i.e. PH information including both cells is sent to each eNB. 

[Observation-3]: In the scenario3-B, scenario3-C and scenario3-D, it may be beneficial to report PH information taking into account D2D communication. 
The scenario4 would be valid when the UE is RRC connected in non-ProSe carrier and it is in out-of-coverage or the serving cell is not configured even in in-coverage in ProSe carrier. In the case, the eNB scheduling WAN may not know anything regarding power control for D2D communication. Without the knowledge of it, the eNB may schedule for WAN as there is no transmission at all in the non-serving cell (n) and as the consequence, D2D data transmission may be failed. 
[Observation-4]: In the scenario4, it may be beneficial to report PH information taking into account D2D communication.
Based on the observations, it seems current PH reporting may be sufficient for single carrier case. For multi-carrier operation, it may be beneficial to report PH information taking into account D2D communication. 

[Proposal-1]: RAN1 is asked to discuss whether it would be beneficial to report PH information taking into account D2D communication in single carrier operation and multi-carrier operation. 

3 Conclusion

In this document, we have seen the possible issue regarding power headroom report in D2D communication and RAN1 is asked to discuss whether it would be beneficial to report PH information taking into account of D2D communication in single carrier operation and multi-carrier operation.
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