Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 Meeting #81
R4-1609289
Reno, US, November 14 – 18, 2016
Source: 
Nokia, Alcatel-Lucent Shanghai Bell
Title: 




Discussion on synchronization requirements for V2X 
Agenda Item: 
8.20.4.4
Document for:
Discussion
1 Introduction
In RAN#73, the Rel-14 V2V WI [1] was approved as completed, and the objectives of Rel-14 V2X WI [2] are updated to cover the leftover objectives that were not finished in V2V WI, besides the original V2X objectives. 
In RAN4, the V2V WI was closed in RAN4#80, based on the WF [3]. Due to late availability of RAN1/2 agreements, RAN4 focused to define RRM requirements for the specific scenario of dedicated carrier stand-alone V2V operation with GNSS as sync source. All the remaining V2V RRM issues are expected to be discussed in V2X WI together with V2X specific RRM issues. 

In RAN4#80bis, the synchronization related requirements were extensively discussed, including extending or updating the existing requirements from D2D and defining new requirements due to introduction of GNSS as time reference. The following agreements were made and captured in [4].

	· Open issues for further discussion (FFS if requirements should be introduced)

· Synchronization source reselection evaluation period to prevent fast changes to/from GNSS synchronization source

· Interruptions related to synchronization source selection/reselection 

· GNSS detection time requirements

· Requirements for UE to maintain valid GNSS assistance information

· WAN/GNSS timing misalignment related procedures/requirements 
· Target scenarios for requirements definitions (e.g. network synchronization assumptions, shared/dedicated carriers)

· e.g. V2V or UL dropping
· SLSS related requirements

· Requirements: initiation/cease of SLSS, SLSS detection

· Requirements will be defined at least for the normal speed conditions

· FFS if requirements will be defined for high speed conditions

· Initiation/cease of SLSS requirements
· eNB as time reference: 
· Release 12 ProSe requirements on evaluation period can be reused for V2X UE that operates in-coverage and is synchronized to WAN.  

· GNSS as time reference: 
· Need to study after RAN1 decision
· SyncRef UE as time reference:
· Define S-RSRP measurement requirement based on simulation results provided by companies.

· SLSS detection requirement
· SLSS detection time is FFS

· FFS on V2V TX drop rate for SLSS monitoring and conditions for this
· Cell detection requirements in OOC
· FFS for V-UE
· Re-use the existing D2D requirements for P-UE


In this paper, we will discuss the open issues and provide our views on synchronization related requirements for V2X.
2 Discussion
SyncRef UE related requirements
Many synchronization requirements under discussion are related to SyncRef UE framework. These requirements include

· Initiation/cease of SLSS transmission

· SLSS detection

Before addressing the requirements one by one, one question to be answered first is whether the SyncRef UE framework is assumed to work in high speed scenario, e.g. whether the requirements should be defined considering a relative speed of 500km/h. In our view, the case where SyncRef UE framework is used is when UE cannot get directly synchronized to GNSS or eNB, e.g. the tunnel or underground parking area. In those use cases, UE is not expected to drive at speed as high as 250km/h, so there is no need to support high speed with SyncRef UE framework.

Proposal 1: SyncRef UE framework is not defined for high speed conditions. 
Next we will discuss each of the SyncRef UE related requirements. 
For initiation/cease of SLSS transmission, the requirement for when eNB is used as time reference has already been agreed in RAN4#80bis. 

When GNSS is used as time reference, RAN1 has the following agreements in [5]:

	· If the vehicle UE has selected the GNSS as syncRef, 

· For the OOC case: 

· The UE transmits SLSS and PSBCH every synchronization period when the SLSS resource is pre-configured and the UE is capable of SLSS/PSBCH transmission;
· FFS whether any SLSS/PSBCH dropping behaviour is specified, e.g., for congestion control.
· For the InC case:

· Rel-12 D2D mechanism is reused, i.e.:

· RSRP threshold or dedicated signaling to determine the SLSS transmission


It can be seen that the transmission of SLSS is unconditional when UE is OoC, so there is no need to define any requirement on initiation/cease of SLSS transmission. When UE is IC, the same mechanism as Rel-12 D2D is re-used, as a result, the same requirement as Rel-12 D2D can be also re-used.
When SyncRef UE is used as time reference, the requirement should be defined based on the S-RSRP measurement period. Companies have provided simulation results for S-SRSP measurement performance with new DMRS structure, and it is observed that 2 samples are enough to achieve existing accuracy requirements. Based on this observation, the requirement for initiation/cease of SLSS transmission can be defined as 480ms.

Proposal 2: For initiation/cease of SLSS transmission when GNSS is used as time reference

· when UE is OoC, do not define any requirement, 

· when UE is IC, Rel-12 D2D requirement is re-used.

Proposal 3: The requirement for initiation/cease of SLSS transmission when SyncRef UE is used as time reference is 480ms.

For SLSS detection, it is clear that current D2D requirement of 20s (based on 40ms SLSS periodicity) is not suitable for high speed in V2V scenario. There are 2 considerations in this requirement – one is the number of SLSS samples needed (10), and the other one is the allowed dropping rate (2%). With the V2V SLSS period 160ms, with same number of needed samples, the detection delay would be increased to 80s if we keep the same dropping rate. It is clearly unacceptable even for medium speed. An alternative is to keep the detection delay unchanged, but increase the dropping rate to 8%, but the implication of increased dropping rate for V2V also needs to be analysed. In any case, we think RAN4 should consider what the proper SLSS detection requirement with 160 periodicity is.

In RAN4#80bis, some companies mentioned that due to the traffic pattern of V2X, the dropping rate can be reduced or even negligible. However, we have different understanding. First, the dropping rate should be defined as the number of dropped message/transmissions over the total number of messages/transmissions. As V2X UE has to search SLSS continuously instead of only in the 2 pre-configured resources, UE has to drop all the transmissions in a SLSS period, so the dropping rate is not depending on the exact messages transmitted in a SLSS period. Second, as RAN1 has agreed shorter PSCCH/PSSCH transmission interval such as 20ms or 50ms, the absolute number of dropped message may not be negligible. 
Another RAN1 agreement related to SLSS detection is copied below. As UE is not expected to read SLSS (and measure S-RSRP) from other UEs under the condition mentioned, there should be no related requirement for such cases.
	· If the vehicle UE has selected the GNSS as syncRef, 
· When GNSS is the highest priority, the UE is not expected to read SLSS from other UEs.


Proposal 4: RAN4 should further discuss the SLSS detection requirement with 160 periodicity, and the dropping rate should be clearly defined.
Proposal 5: SLSS detection or S-RSRP measurement requirement does not apply for the case when GNSS is used as time reference and has the highest priority. 
OoC cell detection requirements
In Rel-12 D2D, cell detection requirement was defined for out of coverage UE, in order to ensure UE would timely identify the cell so that not cause harmful interference to WAN. Current cell detection requirement is 6.4s when UE is doing D2D TX and 32s when UE is not. Clearly this delay is rather long if high speed support is considered. The requirement is defined based on the assumption that UE in OoC is also using kind of DRX for power saving.

It has been agreed in RAN4#80bis that the same requirement will be re-used for P-UE, for which power saving is beneficial. For V-UE, as power is not the main concern, the requirement should be defined assuming UE is not doing DRX. In connected mode, the cell identification requirement is defined as 800ms assuming UE performs cell search and measurement every 40ms. We think the same requirement can be used for V-UE. 
Proposal 6: The OoC cell detection requirements for V-UE is defined as 800ms.

WAN/GNSS timing misalignment
The issue of WAN/GNSS timing misalignment have been discussed for several meetings. In our view, RAN4 should first agree on what problem we want to solve, i.e. what are the impacts due to the misalignment. 

Based on our understanding, the most straightforward impact due to the misalignment is the interference from V2X TX to WAN UL, when PC5 V2X shared the same carrier as WAN. Another impact is the subframe overlapping between the UE’s TX on PC5 (with GNSS timing) and WAN (with eNB timing). 

Both problems can be solved by introducing a shift to GNSS timing so that it is subframe level aligned with eNB timing, i.e. the subframe boundaries between PC5 and WAN will be aligned while the subframe numbering may not be aligned. Accordingly, RAN1 agreed to introduce the DFN shift in the range of [0…1]ms. However, the feasibility, use case and possible impacts (e.g. to the synchronization between on PC5 in asynchronous networks) are still under discussion in RAN2. 
Some companies proposed to allow dropping or interruption of the “border” subframes between V2X resource and WAN UL, because they are anyway not usable. In our view, however, such dropping or interruption can be avoided if timing of GNSS and eNB can be aligned with DFN shift, if it is introduced. Therefore, it is better for RAN4 to wait for the conclusion from RAN2. If DFN shift cannot be introduced due to other impact or feasibility issue, RAN4 could work on other solutions or requirements.

Proposal 7: RAN4 should wait for RAN2 conclusion on SFN shift to discuss how to handle the WAN/GNSS timing misalignment.  
3 Conclusions 

In this paper, we discussed the synchronization related requirements for V2V. Specifically, we have the following proposals.
Proposal 1: SyncRef UE framework is not defined for high speed conditions.
Proposal 2: For initiation/cease of SLSS transmission when GNSS is used as time reference

· when UE is OoC, do not define any requirement, 

· when UE is IC, Rel-12 D2D requirement is re-used.

Proposal 3: The requirement for initiation/cease of SLSS transmission when SyncRef UE is used as time reference is 480ms.
Proposal 4: RAN4 should further discuss the SLSS detection requirement with 160 periodicity, and the dropping rate should be clearly defined.
Proposal 5: SLSS detection or S-RSRP measurement requirement does not apply for the case when GNSS is used as time reference and has the highest priority. 
Proposal 6: The OoC cell detection requirements for V-UE is defined as 800ms.

Proposal 7: RAN4 should wait for RAN2 conclusion on SFN shift to discuss how to handle the WAN/GNSS timing misalignment.  
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