3GPP TSG RAN WG1 Meeting #87



           
          R1-1611737
Reno, USA 14th - 18th November 2016
______________________________________________________________________Agenda item: 6.2.1.2.1
Source: LG Electronics
Title: Details of random resource selection for P-UE
Document for: Discussion and decision
1. Introduction
RAN1#86 made the following agreement on the P-UE resource selection which includes the random resource selection for P-UE:

Agreement:

· The specification supports the possibility for a P-UE to use random selection, including at least all P-UEs which do not have sidelink Rx capability

· If a P-UE uses random selection, it shall only pools in which random selection by P-UEs is permitted

· It is up to network configuration whether a pool in which random selection by P-UEs is permitted overlaps with other pools

· The specification supports the possibility to configure pools in which random selection by P-UEs is not permitted

· The specification supports the possibility for a P-UE to use partial sensing in a subset of subframes

· Details of P-UE partial sensing are FFS

· V2V sensing-based resource selection is the baseline; strive to define P-UE partial sensing-based resource selection to be as similar as possible to V2V sensing-based resource selection

· FFS whether support of partial sensing is mandatory for P-UEs with sidelink Rx capability

· FFS under what conditions a P-UE that supports partial sensing uses partial sensing

· If a P-UE uses partial sensing, 

· details of resource pool FFS

This paper discusses details of supporting the random resource selection in V2P.
2. Discussions 
The current sidelink transmission mode 4 is based on sensing and resource reservation (i.e., use the same time/frequency resource for several TB transmissions). The random resource selection of a P-UE will skip the sensing procedure, so one remaining question is whether a randomly selected resource will be kept for certain time duration. Applying the reservation operation to the random resource selection has the following pros and cons:

· Pros: Though a P-UE does not perform sensing, the resource reserved by the P-UE can be monitored by V-UEs and collision can be avoided in V-UEs’ resource selection.

· Cons: Once a P-UE selects an undesirable resource (e.g., a resource used by another UE in the vicinity or a resource suffering from strong in-band emission interference from other UEs transmissions), the performance degradation persists leading to consecutive message delivery failure. 
Pros and cons of applying resource reservation to random selection are dependent of whether P-UE transmissions share the same pool as V-UE transmissions. When the resource pool in which random selection is permitted does not overlap with the resource pool used for V-UE transmission, there is no benefit of applying resource reservation as there is no UE to take advantage of that behavior. Thus, at least random selection without resource reservation should be supported in the specification. It can be further discussed whether random selection with resource reservation needs to be supported additionally.

Proposal 1: At least random selection without resource reservation should be supported in the specification. It can be further discussed whether random selection with resource reservation needs to be supported additionally.
It also needs to be discussed how the resource reselection is done in the random resource selection procedure. In order to avoid selecting an undesirable resource consistently, it is necessary to enforce the P-UE to change the resource in the reselection. To be specific, the P-UE shall exclude a subframe that was used in the previous TB transmission so that the effect of in-band emission can be randomized across TB transmissions.
Proposal 2: P-UE shall exclude a subframe that was used in the previous TB transmission so that the effect of in-band emission can be randomized across TB transmissions.
The transmission capability of a P-UE should be considered. As a P-UE typically transmits one message every second, the utilization of the transmission chain is 0.2% at most in the PC5 carrier for V2P. It was agreed in RAN1#86bis that Case 3 where a TX chain is shared between UL TX and SL TX is supported with a corresponding solution that UL TX can be dropped to enable SL TX overlapping in time. Therefore, it is possible to support P-UE transmission operation without requiring a dedicated TX chain as far as the agreed UL dropping operation can guarantee P-UE SL TX (e.g., inclusion of any time duration needed for the preparation of SL TX such as RF retuning time).

Agreements:
· From RAN1 viewpoint, the following three cases can be supported regarding the capability of LTE V2X devices on the simultaneous transmission of UL and SL.

· Case 1: UL TX and SL TX use separate TX chains and separate power budget

· Case 2: UL TX and SL TX use separate TX chains but sharing power budget

· Case 3: UL TX and SL TX share TX chains and power budget

· It is noted that the most suitable case may be dependent of the V2X use case.

Agreement:
· When UL TX overlaps in time domain with SL TX in the shared (or same) carrier frequency, 

· the UE shall drop the UL TX if the PPPP of SL packet is above a (pre)configured PPPP threshold, otherwise SL TX is dropped
3. Conclusion
This contribution discussed details of the random resource selection in P-UE transmissions. The discussion can be summarized as follows:

Proposal 1: At least random selection without resource reservation should be supported in the specification. It can be further discussed whether random selection with resource reservation needs to be supported additionally.
Proposal 2: P-UE shall exclude a subframe that was used in the previous TB transmission so that the effect of in-band emission can be randomized across TB transmissions.
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