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1 Introduction
In R1-168250, RAN1 raise the question of DFN offset to RAN2 as below

	RAN1 has discussed V2V synchronization based on GNSS. RAN1 observed the potential benefit of (pre)configuring an offset to shift the DFN #0 w.r.t the reference timing derived from GNSS. RAN1 assumes that RAN2 will decide whether this feature will be included in the outcome of V2V WI.

RAN1 observed that the offset could be in range [0, 1 ms] with the granularity of 1 us.


In RAN2#95-bis, DFN offset was discussed and concluded as below

	=>
Working assumption:  DFN offset is configured per cell, pending RAN1 confirmation that there is no problem with the out-of-coverage scenario.  

=>
LS to RAN1 – RAN2 has discussed the DFN offset issue and made a working assumption that DFN offset can be configured per cell if needed, but identified that it might have an impact to the scenario where UEs out-of-coverage communicating with in-coverage UEs.   RAN2 would like to ask RAN1 if they have any concerns with this scenario.  


According to the agreement, one LS [1] was sent to RAN1, and received a reply LS [2] from RAN1. 

	RAN1 has no concern with the scenario described by RAN2 in the LS. RAN1 has observed that for this scenario, if necessary, the network configuration for the offset can be aligned with the offset in the pre-configuration.


In this paper, we further discuss issues related to synchronization on the basis of latest agreement from RAN1.
2 Discussion

2.1 DFN offset 
As clarified in [3], DFN offset agreed in RAN1 is applied for in-coverage scenario, i.e., when the UE is in cellular coverage, yet using GNSS as synchronization reference. In this scenario, the DFN offset is used for the UE to shift the timing derived from GNSS by an offset to align with cellular, in order to avoid inter-system interference  (from sidelink transmission to cellular reception) due to timing misalignment.

Observation 1 The DFN offset agreed by RAN1 is for the in-coverage case to shift the DFN to align with eNB timing.

Given RAN1 reply on the LS, RAN1 confirms that there is no problem of communication between in and out of coverage UEs, if the offset configured via network configuration and pre-configuration is the same.

Proposal 1 DFN offset can be provided in both SIB21 and pre-configuration.
2.2 GNSS synchronization failure
In RAN2 #96 meeting, GNSS synchronization failure was discussed in [4]. The addressed problem is for out-of-coverage scenario, when the UE lose GNSS synchronization yet have eNB synchronization from another frequency carrier, so that it is propose to use the eNB synchronization to replace GNSS during the GNSS synchronization failure, where an offset can be used to compensate for he difference between GNSS timing and eNB timing. This is different from the target application scenario of DFN offset agreed by RAN1.

Observation 2 The DFN offset agreed by RAN1 is not for GNSS synchronization failure case in out-of-coverage scenario.

Based on current RAN1 agreement, for out-of-coverage scenario, the synchronization reference reselection will be triggered when it detects GNSS synchronization failure, based on a pre-defined priority order as follows (as the agreement from RAN1 email discussion [87-19]):
	If the UE detects no eNB in a carrier which is (pre-)configured as the carrier which potentially includes eNBs used as sync reference, 
when the (pre)configuration information indicates that eNB timing has higher priority than GNSS, the following priority rules should be applied: 

◦    P1’: UE directly synchronized to eNB 
◦    P2’: UE indirectly synchronized to eNB (i.e., UE whose SyncRef is another UE directly synchronized to eNB) 
◦    P3’: GNSS 
◦    P4’: UE directly synchronized to GNSS 
◦    P5’: UE indirectly synchronized to GNSS (i.e., UE whose SyncRef is another UE directly synchronized to GNSS) 
−          P4’ and P5’ are differentiated at least when two sync resources are (pre)configured. FFS in [87-18] whether P4’ and P5’ are differentiated when three sync resources are (pre)configured. 
◦    P6’: The remaining UEs have the lowest priority. 


	Note that when the (pre)configuration information indicates that GNSS has higher priority than eNB timing, the following agreements are kept.


◦    P1: GNSS 
◦    P2: the following UE has the same priority: 
−          UE directly synchronized to GNSS 
−          UE directly synchronized to eNB 
◦    P3: the following UE has the same priority: 
−          UE indirectly synchronized to GNSS (if RAN1 decides to differentiate between direct and indirect synchronization to GNSS) 
−          UE indirectly synchronized to eNB 
◦    P4: the remaining UEs have the lowest priority. 


Observation 3 RAN1 has already agreed on solutions to handle synchronization failure in different cases, i.e., synchronization reference reselection based on a defined priority order.

The proposal in [4] is that GNSS is to be used when available, and synchronization through the eNB would be used when GNSS is unavailable. However this violates the RAN1 agreement above since RAN1 has agreed that when GNSS synchronization fails (P1), UE should switch to UE directly synchronized to GNSS or eNB (P2).
Observation 4 The proposal of using eNB sync when GNSS synchronization failure violates the RAN1 agreement.

When and how to optimize for the GNSS synchronization failure relates to many physical layer and hardware aspects, e.g., when GNSS synchronization is lost temporarily, how long the UE can keep the synchronization with satisfying accuracy, and what is the physical layer performance if switch to eNB synchronization, e.g., even if the timing can be shifted to align with GNSS by using an offset, the frequency offset difference between different eNBs is to be further considered. All of this should be studied by RAN1/4 instead of RAN2.

Given the limited time before closing the V2x WI, and since this synchronization procedure design is fully a RAN1/4 topic, we propose that RAN2 should not work on other synchronization procedure optimization.
Proposal 2 RAN2 not to work on other synchronization procedure optimization, e.g., for GNSS synchronization failure.
3 Conclusion

In section 2 we made the following observations:
Observation 1
The DFN offset agreed by RAN1 is for the in-coverage case to shift the DFN to align with eNB timing.
Observation 2
The DFN offset agreed by RAN1 is not for GNSS synchronization failure case in out-of-coverage scenario.
Observation 3
RAN1 has already agreed on solutions to handle synchronization failure in different cases, i.e., synchronization reference reselection based on a defined priority order.
Observation 4
The proposal of using eNB sync when GNSS synchronization failure violates the RAN1 agreement.


Based on the discussion in section 2 we propose the following:
Proposal 1
DFN offset can be provided in both SIB21 and pre-configuration.
Proposal 2
RAN2 not to work on other synchronization procedure optimization, e.g., for GNSS synchronization failure.
4 
References
[1] R2-167189, LS on DFN offset, RAN2 #95b, RAN2, Kaohsiung, October 2016
[2] R1-1610929, LS response on DFN offset, RAN WG1 Meeting #86bis, Lisboa, Portugal, October 2016

[3] R2-168637, Introducing the DFN Offset, Ericsson, RAN2#96, Reno, Nevada, USA, 14th – 18th November 2016
[4] R2-167925, “Discussion on DFN offset”,  Huawei HiSilicon, 3GPP TSG RAN WG2 Meeting #96
Reno, USA, 14-18 November, 2016

1/3


