
3GPP TSG RAN WG1 Meeting #84bis		                                                     R1-162295
Busan, Korea 11th - 15th April 2016

Source:	CATT
[bookmark: Title]Title:	                   Discussion on energy efficiency in PC5-based V2P
[bookmark: Source]Agenda Item:	7.3.2.1.2
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
RAN1#84 meeting reach the following conclusion and agreement [1]:

	Conclusion:
· At least the following aspects need to be discussed in RAN1#84bis for PC5-based V2I and V2P
· Evaluation results on potential V2V performance degradation if “I” or “P” transmits in the same carrier and if V2I & V2P performance can meet requirements to conclude observation on performances
· Feasibility of reusing PC5-based V2V to V2I and V2P
· To conclude which case needs further enhancements over PC5-based V2V
· Power consumption for transmission or reception of “P”
· Complexity of the UE supporting transmission of “P”
· Note that both V2I and V2P includes both directions




In this contribution, we discussion the energy efficiency in PC5-based V2P.
Discussion
1.1. Only V->P or P->V?
We believe there is very little room for power saving design in P-UE’s transmission, so in the following we would focus on the power saving design in P-UE’s reception. 
There are basically two kind of scenario between V-UE and P-UE:
Scenario1: V->P, i.e. reception of V-UE by P-UE. It’s important to note that the same V2V message is used for V->P. And P-UE need to receive those message and deliver them to upper layers. 
Scenario2: P->V, i.e. reception of P-UE by V-UE. Here P-UE only need to transmit its own messages.

For Scenario 1 (V->P), the power saving design for P-UE’s reception means some subframe should not be used for RX. If it’s not allowed for P-UE to miss any V-UE transmission occasion, then the power saving design for P-UE’s reception means some subframe should not be used for TX. But from the TX side (V-UE) point of view more available TX subframe used, more (V2V as well as V->P) capacity could be achieved. So there clearly exist some trade off between V2V capacity and power saving design in P-UE’s reception. 
Observation: Trade-off exists between V2V capacity and power saving design in P-UE’s reception.

We believe V2V capacity should take precedence above the latter.
 Proposal 1: The power saving design in P-UE’s reception should not impair the V2V capacity.
This means V-UE could use subframe as more as possible for transmission. If P-UE want to “sleep” at some subframes, it will leads to miss the TX occasion and loss of V->UE’s messages.

Here our suggestion is to focus on Scenario2: P->V. where P-UE is not required to receive V-UE message and could possible sleep in some subframes even when it is used by V-UE’s transmission. 
Proposal 2: The power saving design in P-UE’s reception should focus on TX-only P-UE.

1.2. Power saving design for TX-only P-UE
For PC5 P2V, if the resource allocation is mode1, then eNB could only configure the transmission resources to TX-only P-UE. So TX-only P-UE could sleep at any subframe that it does not transmit.
Proposal 3: For PC5 P2V mode1, sleeping subframes for TX-only P-UE could be configured by eNB for power saving.

For PC5 P2V, if the resource allocation is mode2, some further discussion is needed. Since we would like to allow P-UE sleep as much as possible, this means the “sensing”  function is limited for P-UE. We can call them “semi-deaf UE”. To avoid collision  with other normal UEs (including V-UE, I-UE, P-UE with TX), its beneficial to put such TX-only P-UE into an dedicated resource pool. Within this pool, random selection or “sensing+SPS” could be considered. 
Proposal 4: For PC5 P2V mode2, a dedicated resource pool can be allocated for TX-only P-UE. The dedicated resource pool could be a set of subframes or a separate carrier.
Proposal 5: For PC5 P2V mode2, within the dedicated resource pool, TX-only P-UE selects resource using “random selection” or “sensing+SPS” scheme. FFS which will be used.
Conclusion 
In this contribution, we have following observation and proposals:
Observation: Trade-off exists between V2V capacity and power saving design in P-UE’s reception.
Proposal 1: The power saving design in P-UE’s reception should not impair the V2V capacity.
Proposal 2: The power saving design in P-UE’s reception should focus on TX-only P-UE.
Proposal 3: For PC5 P2V mode1, sleeping subframes for TX-only P-UE could be configured by eNB for power saving.
Proposal 4: For PC5 P2V mode2, a dedicated resource pool can be allocated for TX-only P-UE. The dedicated resource pool could be a set of subframes or a separate carrier.
Proposal 5: For PC5 P2V mode2, within the dedicated resource pool, TX-only P-UE select resource using “random selection” or “sensing+SPS” scheme. FFS which will be used.
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