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1. Introduction
In last RAN4 meeting, UE transmission timing requirement was agreed in WF [1].  Based on the WF, we would like to discuss NTA,offset and timing accuracy requirement for SyncRef UE as timing reference.
2. Discussion
Agreed WF related to UE Tx timing requirement is captured as below.

	· Requirement for eNB as time reference: 
· TE:
· TE = ±24Ts when WAN downlink bandwidth is 1.4MHz
· TE = ±12Ts when WAN downlink bandwidth is larger than or equal to 3MHz
· NTA offset: FFS until next meeting
· NTA,SL:
· NTA,SL =0 (NOTE: follow RAN1 agreements)

· Requirement for GNSS as time reference
· TE:
· Reuse V2V requirements
· NTA offset : FFS until next meeting
· NTA,SL:
· NTA,SL =0 (NOTE: follow RAN1 agreements)

· Requirement for SyncRef UE as time reference
· TE: FFS on whether D2D requirements can be reused until next meeting
· NTA offset: FFS until next meeting
· NTA,SL: NTA,SL =0 (NOTE: follow RAN1 agreements)


Based on the WF, we discuss NTA,offset and timing accuracy requirement for SyncRef UE as timing reference.
2.1 NTA,offset
In TS36.211, NTA,offset is specified as follows.

· for frame structure type 1 
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· for frame structure type 2 
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And, in D2D, the  NTA,offset was specified  according to the type of reference cell. The reference cell is signaled from eNB and it can be is either serving cell, PCell, SCell or non-serving cell  for network coverage. And for out-of-coverage, the value of NTA,offset  was specified with  0 . 
For V2X operation, there are 3 different timing references such as eNB, SyncRefUE and GNSS. GNSS is additional timing reference comparing with D2D. 

When eNB is timing reference, NTA,offset can be  specified by type of reference cell as D2D. It is independent of V2X operating carrier type.

When GNSS is timing reference in coverage of network, DFN offset is informed to UE. DFN offset is the value to shift the DFN#0 with regard to the reference timing derived from GNSS. The UE performs V2X operation based on the DFN. 
If initial timing reference is eNB, UE uses NTA,offset based on type of reference cell which is informed from eNB. When timing reference changes from eNB to GNSS, DFN boundary used for V2X is shifted by DFN offset. And, it is possible for UE to keep NTA,offset since the UE already know information of reference cell provided that the information is effective in the changed GNSS timing reference too. However, if the information is not effective in GNSS timing reference or it is not informed to UE, the  UE may use NTA,offset based on serving cell/Pcell. In this case, NTA,offset can be different before and after changing timing reference. For instance, when serving cell is TDD and reference cell is FDD, if reference cell is not defined or is not effective for GNSS timing reference , NTA,offset is changed from 0Ts to 624Ts. It can raise problem related to scheduling in eNB side. Therefore, it needs to inform the information of reference cell to UE for GNSS timing reference as well as eNB. Figure 1 shows the example.
If initial timing reference is GNSS, it is not ensure which the information of reference cell is informed to UE in current specification. So the UE is expected to use NTA,offset based on serving cell/Pcell. When timing reference changes from GNSS to eNB, NTA,offset can be different. For instance, when serving cell is TDD and reference cell is FDD, if reference cell is not defined for GNSS timing reference , NTA,offset is changed from 624Ts to 0Ts. . It can raise problem related to scheduling in eNB side. Therefore, it needs to inform the information of reference cell to UE for GNSS timing reference as well as eNB.
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Figure 1.  NTA,offset when changing from eNB to GNSS as timing reference 

As a result, when GNSS is timing reference in coverage of network, NTA,offset can be  specified by type of reference cell which is informed to UE.
When GNSS is timing reference in out-of-coverage, it is possible to reuse NTA,offet = 0Ts as D2D out-of-coverage .
When SyncRef UE is timing reference in out-of-coverage, it can reuse NTA,offset = 0Ts as D2D out-of-coverage.
In summary, we propose as follows.
Proposal 1: When eNB is timing reference,  V2X NTA,offset is specified by type of reference cell which is informed to UE.
Proposal 2: When GNSS is timing reference for in-coveragek, V2X NTA,offset is specified by type of reference cell which is informed to UE.
Proposal 3: When GNSS is timing reference for out-of-coverage, V2X NTA,offset is specified with 0Ts.

Proposal 4: When SyncRef UE is timing reference for out-of-coverage of network, V2X NTA,offset is specified with 0Ts as D2D.

Proposal 5: RAN4 send LS to RAN2 that information of reference cell should be informed to UE when GNSS is timing reference.

2.2 Timing accuracy requirement for SyncRef UE 
In [2], we analyzed the impact of timing accuracy by high speed comparing with the requirement of D2D. The impact was very small (about 1.4Ts). In addition, we agreed that SLSS related requirements will be defined at least for the normal speed conditions in [1]. Normal speed may be about 60km/h regarding the environment which UE loses GNSS and detect SyncRef UE.  So, the impact by normal speed is expected to be smaller than 1.4Ts. From these reasons, we propose to reuse 24Ts of D2D for timing accuracy requirement of SyncRef UE as timing reference for V2X.
Proposal 6: When SyncRef UE is timing reference for V2X, 24Ts can be reused for UE transmission timing error.

3. Conclusion

In this paper, we analysed NTA,offset for three timing references and timing accuracy requirement for SyncRef UE timing reference. Based on the analysis, we propose as follows.

Proposal 1: When eNB is timing reference, V2X NTA,offset is specified by type of reference cell which is informed to UE.

Proposal 2: When GNSS is timing reference for in-coveragek, V2X NTA,offset is specified by type of reference cell which is informed to UE.

Proposal 3: When GNSS is timing reference for out-of-coverage, V2X NTA,offset is specified with 0Ts.

Proposal 4: When SyncRef UE is timing reference for out-of-coverage of network, V2X NTA,offset is specified with 0Ts as D2D.

Proposal 5: RAN4 send LS to RAN2 that information of reference cell should be informed to UE when GNSS is timing reference.

Proposal 6: When SyncRef UE is timing reference for V2X, 24Ts can be reused for UE transmission timing error.
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