Page 1

3GPP TSG-RAN WG4 Meeting #80bis

R4-167993
Ljubljana, Slovenia, 10 - 14 October 2016

Agenda item:
8.19.2
Source:
Intel Corporation
Title:
V2V RRM core requirements
Document for:
Discussion
1. Introduction

In the previous RAN4 meeting V2V WI Core requirements were discussed and the agreements are captured in the WF on the V2V RRM Core part completion [1] and in the CR on the V2V RRM core requirements [2]. The following agreements on the V2V RRM core requirements finalization were reached [1]:
	General

· RAN4 agree to specify the minimum set of RRM core requirements based on RAN1 and RAN2 agreements for the corresponding minimum set of specifications in order to close the V2V RRM core part

· RAN4 prioritize to specify the requirement  for V2V stand-alone operating on a dedicated V2V carrier  (e.g. Band 47)  in this meeting

· No cellular control (no eNB-based synch for V2V, no resource control, no resource pool configuration etc)

· UE may be inside WAN coverage on another carrier

· Dedicated carrier has no WAN
· Dedicated TX and RX chains assumed for V2V operation on the dedicated carrier
· RAN4 prioritize to specify the requirement related to GNSS as the only synchronization reference in this meeting

· No procedures and requirements will be defined for SLSS based synchronization. SLSS synchronization assumed to be not supported.
· Other synchronization sources(e.g. eNB, SyncRef UE) to be specified in V2X WI.

UE transmission timing

· For V2V stand-alone operating on a dedicated V2V carrier using GNSS as synchronization reference 
· TA : NTA,SL =0
· TE : +/- 12 Ts 

Interruption

· For V2V stand-alone operating on a dedicated V2V carrier using GNSS as synchronization reference 
· No interruption to LTE communication 


GNSS selection requirement

· For V2V stand-alone operating on a dedicated V2V carrier using GNSS as synchronization reference 
· UE should use GNSS synchronization source in case it has sufficient reliability
· GNSS synchronization source is considered to have sufficient reliability in case 
· Option 1: it allows UE to satisfy the timing and frequency accuracy requirements. The side condition for GNSS signal so that the derived timing and frequency accuracy meet the requirements will not be specified.
· Option 2: GNSS meets the minimum signal level requirement [example] defined in  TS36.171
· Other option are not precluded
· In case of unreliable GNSS synchronization source, no procedures will be defined.

Initiation/Cease of SLSS transmissions 

· For V2V stand-alone operating on a dedicated V2V carrier using GNSS as synchronization reference 
· Not applicable. GNSS is the only synchronization source

Measurement accuracy of S-RSRP

· For V2V stand-alone operating on a dedicated V2V carrier using GNSS as synchronization reference 
· Not applicable. GNSS is the only synchronization source
· If found other use-case except for SyncRE UE selection/reselection and Initiation/Cease of SLSS transmission, it can be studied in next meeting.

Cell identification

· For V2V stand-alone operating on a dedicated V2V carrier using GNSS as synchronization reference 
· Not necessary

Measurement for congestion control & collision avoidance

· RAN4 to define measurement requirements for congestion control and collision avoidance based on RAN1 agreements


Offset to shift the DFN #0 w.r.t the reference timing derived from GNSS

· Ran4 to study RRM impact based on RAN1 agreement in next meeting 


In this contribution we provide our views on the remaining details of the V2V RRM Core requirements.
2. Discussion
In accordance to the RAN #73 decisions some of the V2V aspects mentioned in [1] were moved to the V2X WI scope. The transferred features include: 1) congestion control and 2) “offset to shift the DFN #0”. In addition, the resource selection details are moved to the V2X WI scope. Therefore, for the V2V RRM work the only topics that should be further discussed are the GNSS selection requirements.
In particular, there are several aspects of the GNSS selection requirements that may need further discussion.

· GNSS selection criteria

· GNSS detection time requirements
· GNSS synchronization source reselection evaluation period
2.1 GNSS selection criteria

In accordance to the RAN1 WG agreements UE should use GNSS as the synchronization source under assumptions that it has “sufficient reliability”. So, the general expectation is that device should estimate the quality of the GNSS signals and in case of unreliable GNSS signal, it should fallback to other synchronization mechanisms (e.g. in dense urban environments or in tunnels). At the same time, the “GNSS reliability” term for the LTE systems is so far undefined. 

In the previous meeting several alternatives were discussed. In particular, two options were considered:

· GNSS synchronization source is considered to have sufficient reliability in case 
· Option 1: it allows UE to satisfy the timing and frequency accuracy requirements. The side condition for GNSS signal so that the derived timing and frequency accuracy meet the requirements will not be specified.
· Option 2: GNSS meets the minimum signal level requirement [example] defined in  TS36.171
In our view, Option 2 is applicable for RRM performance requirements definition. For instance, it may be possible to introduce a certain GNSS accuracy test cases with specific side conditions. However, in terms of Core requirements, we believe that one simple approach to introduce generic requirements in terms of the GNSS reference timing and frequency accuracy. In that case UE may consider the GNSS synchronization source as reliable in case it can satisfy the timing accuracy (±12Ts) and frequency accuracy (±0.1ppm) requirements.

Proposal #1:
GNSS synchronization source is considered to have sufficient reliability in case it allows UE to satisfy the timing and frequency accuracy requirements. 
2.2 GNSS detection time requirements

In [3] it was suggested to define the requirements on GNSS detection time:

· A UE in V2V operation that is connected to RAN shall be able to acquire GNSS time information within 20 seconds.

· A UE in V2V operation that is outside coverage of RAN shall be able to acquire GNSS time information within [3] minutes.

In general, the GNSS implementation is out of scope of the 3GPP specification and, hence, no requirements in terms of the GNSS detection time (delay) should be specified. Furthermore, for the A-GNSS case the corresponding requirements are already defined in the 36.171. So, no additional requirements should be defined in the V2V WI scope.

Proposal #2:
Do not define GNSS detection time requirements.
2.3 GNSS synchronization source reselection evaluation period
Another aspect is the procedure which UE should follow to make the decision on the GNSS synchronization source selection / reselection. Currently the RRM requirements do not specify on how often UE is allowed to make synchronization source reselection. Very often changes of the synchronization source may lead to some performance impacts. In order to avoid fast changes of the synchronization sources to/from GNSS a specific evaluation filtering period may be considered. For instance, UE may trigger the synchronization source reselection if GNSS signal is estimated to be reliable / unreliable during a certain period of time (i.e. evaluation period). It may be also possible to set specific constraints on how often UE can change the synchronization source to/from GNSS.
Proposal #3:
Introduce synchronization source reselection evaluation period to prevent fast changes to/from GNSS synchronization source.
3. Conclusions

In this contribution, we have provided our views on the remaining V2V RRM Core requirements. In summary, we make the following proposals:

Proposal #1:
GNSS synchronization source is considered to have sufficient reliability in case it allows UE to satisfy the timing and frequency accuracy requirements. 
Proposal #2:
Do not define GNSS detection time requirements.
Proposal #3:
Introduce synchronization source reselection evaluation period to prevent fast changes to/from GNSS synchronization source.
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