Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG RAN WG1 Meeting #86	  R1-166833
Gothenburg, Sweden 22nd - 26th August 2016
Agenda Item:	7.2.2.7
Source: 	LG Electronics
[bookmark: Title]Title:	Remaining details of sidelink synchronization
Document for:	Discussion and Decision
[bookmark: _Ref298777854]Introduction
[bookmark: _Ref174151459][bookmark: _Ref189809556]In RAN1 #84bis and #85, the following agreement was made:
Agreement in RAN1 #84b:
· Whether eNB timing or GNSS timing is prioritized can be per carrier cell-specifically configured by the cell on which an UE camps
· The carrier that UE camps on can be different carrier other than the carrier that the priority is configured
· If the UE does not receive such a configuration, UE selects synchronization source with the same priority order as out of coverage case
· FFS: The priority order for out of coverage case

Working assumption in RAN1 #85:
Working assumption for the V2V PC5 SLSS: 
· At least one value is reserved for SLSS ID used for SLSS transmissions from UEs having GNSS as the synchronization reference.
· FFS whether multiple values need to be reserved.
· The reserved value(s) of the SLSS IDs is(are) pre-defined.
· If it is agreed that SLSS/PSBCH is used for the purpose of detecting LTE ITS transmissions, this working assumption needs to be revisited.

Working assumption in RAN1 #85:
· SSSS for V2V uses sequences of subframe-5 SSS
· If it is agreed that SLSS/PSBCH is used for the purpose of detecting LTE ITS transmissions, this working assumption may need to be revisited.

Agreement in RAN1 #85:
· 
For all the PSCCH/PSSCH/SLSS/PSBCH transmissions for V2V in all the resource allocation modes, 
· FFS in RAN1 on the receiver UE assumption on the reception timing, e.g., whether it can assume that all the transmissions in a single subframe use the same synchronization reference.

Agreements in RAN1 #85:
· Rel-12 DFN definition is reused.
· When GNSS is the synchronization reference, DFN is derived from GNSS.
· Details are up to RAN2.
· For the other cases, DFN is derived according to Rel-12 behavior.

In this contribution, we discuss sidelink synchronization enhancement for PC5 based V2V.  

Discussion
In RAN1 #85, there is a working assumption which is SSSS for V2V uses sequences of subframe-5 SSS to avoid the confusion synchronization source between D2D UE and V2V UE. With similar philosophy, it was agreed that DMRS symbol position of PSBCH for V2V is different DMRS position compared to rel. 12/13 D2D. 
Proposal 1: Confirm the working assumption: SSSS for V2V uses sequences of subframe-5 SSS.

Synchronization priority: During RAN1#83 the following agreements related to V2V synchronization were achieved [1].
Agreements:
SLSS and PSBCH transmission of UE is supported for PC5 based V2V. 
· UE capability of SLSS transmission will be discussed later.
· Rel. 12/13 physical format of SLSS/PSBCH is the starting point.
· FFS number and location of PSBCH DM RS
· FFS PSSS root index, SLSS ID
· Rel. 12/13 sync procedure (e.g., sync reference priority) is the starting point.
· FFS PSBCH contents
· “GNSS or GNSS-equivalent is at the highest priority of synchronization source for time and frequency when the vehicle UE directly receives GNSS or GNSS-equivalent with sufficient reliability and the UE does not detect any cell in any carrier.”
· RAN1 needs to study the impact of this existing agreement on Uu operation.
The following sync procedure should be supported:
· Priority of synchronization source includes at least transmission timing reference.
· FFS whether there is any differentiation depending on whether eNB is synchronized to GNSS in the corresponding SLSS transmissions
· SLSS transmitted from out-coverage UE directly synchronized with GNSS or GNSS equivalent with sufficient reliability is differentiated from SLSS_net with in coverage indicator 1
· At least reuse priority order SLSS_net with in coverage indicator 1, SLSS_net with in coverage indicator 0, SLSS_oon
· FFS: any new priorities can be defined if benefits are shown
· FFS: Definition of SLSS_net, SLSS_oon
· FFS: GNSS or GNSS equivalent priority
· Working assumption: Priority of SLSS transmitted from in-coverage UE directly synchronized with GNSS or GNSS equivalent with sufficient reliability is the same as that of  SLSS_net with in coverage indicator 1
· FFS: SLSS transmitted from in-coverage UE using GNSS or GNSS equivalent is configured by eNB
· FFS: whether the configured SLSS uses the same configuration as Rel-12 D2D SLSS or not
· FFS: SLSS transmitted from in-coverage UE using GNSS or GNSS equivalent is taken from SLSS_net with in coverage indicator 1
· FFS: Periodicity of synchronization resource
· FFS: Criteria to select between signals received with the same priority (e.g., up to UE implementation)
From the working assumption, priority of SLSS transmitted from in coverage UE directly synchronization with GNSS is the same as that of SLSS_net with incoverage indicator 1. Also it was agreed that SLSS transmitted from out-coverage UE directly synchronization with GNSS is differentiated from SLSS_net with in coverage indicator 1. It is natural that priority of SLSS transmitted from out coverage UE directly synchronization with GNSS is the same as that of SLSS_net with incoverage indicator 1 because there is no reason to differentiate GNSS based synchronization signal between in and out of coverage UEs. 
For out-of-coverage, the priority of synchronization source is as follows:
P1: GNSS
P2: the following SLSS signals have the same priority:
· SLSS_net with in-coverage indicator 1
· SLSS_net_GNSS (one ID is reserved for UE directly synchronized with GNSS) with in-coverage indicator 1
P3: the following SLSS signals have the same priority:
· SLSS_net with in-coverage indicator 0
· SLSS_net_GNSS with in-coverage indicator 0 
P4: SLSS_oon with in-coverage indicator 0
Proposal 2: One ID in SLSS_net is reserved for GNSS based synchronization signal. Eventually the ID+168 is also reserved for in-direct GNSS based UE. 
Proposal 3: For out-of-coverage, the priority of synchronization source is as follows:
P1: GNSS
P2: the following SLSS signals have the same priority:
· SLSS_net with in-coverage indicator 1
· SLSS_net_GNSS (one ID is reserved for UE directly synchronized with GNSS) with in-coverage indicator 1
P3: the following SLSS signals have the same priority:
· SLSS_net with in-coverage indicator 0
· SLSS_net_GNSS with in-coverage indicator 0 
P4: SLSS_oon with in-coverage indicator 0
We note that SLSS is always lower than eNB. Otherwise, a new RRM requirement needs to be made to test the sync reference transition from eNB to SLSS. The benefit is unclear considering low priority of this issue.

Reference carrier selection for PC5 based V2V: If there is no eNB in PC5 carrier, a UE can derive its timing reference from one of Uu carriers or eNB indicated carrier. This feature has already been specified in Rel. 13 D2D discovery as follows, 
--- TS36.331 ---
[bookmark: _Toc439068792]5.10.6b	Sidelink discovery announcement reference carrier selection
A UE capable of sidelink discovery that is configured by upper layers to transmit sidelink discovery announcements shall:
1>	for each frequency the UE is transmitting sidelink discovery announcements on, select a cell to be used as reference for synchronisation and DL measurements in accordance with the following:
2>	if the frequency concerns the primary carrier: use the PCell as reference;
2>	else if the frequency concerns a secondary carrier: use the concerned SCell as reference;
2>	else if the UE is configured with discTxRefCarrierDedicated for the frequency: use the cell indicated by this field as reference;
2>	else if the UE is configured with discTxRefCarrierCommon for the frequency: use the serving cell (RRC_IDLE)/ PCell (RRC_CONNECTED) as reference;
2>	else: use the DL frequency paired with the one used to transmit sidelink discovery announcements on as reference;
---
eNB can indicate which carrier should be used for timing reference and DL measurements in PC5 carrier. 
Proposal 4: eNB can indicate which carrier should be used for timing reference and DL measurements in PC5 carrier.

In addition we observe that 40-bit PSBCH has error floor with the agreed DM RS structure. The bit number needs to be changed. Table 1 shows the PSBCH decoding performance for different PSBCH bit size. 
Table 1. BLER performance for different PSBCH bit size.
[image: part2]
In this table, “No” means symbol #0 is used, “Yes” means symbol #0 is punctured. When the first symbol is punctured, the BLER performance has error floor. 
Observation 1: 40-bit PSBCH has error floor with the agreed DMRS structure. 
Proposal 5: the reserved bit size can be changed to avoid poor BLER performance of PSBCH. 
In RAN1 #85, there is a working assumption that SLSS/PSBCH periodicity is 200ms. However, this period cannot divide SFN period. This causes misdetection of synchronization signal between SFN periods. Especially in high speed, the PSBCH decoding performance of the single shot may not have reasonable performance. In this case, UE should accumulate the multiple PSBCH receptions to get DFN number or perform multiple decoding trials for multiple PSBCH receptions. If 200ms of SLSS/PSBCH periodicity is used, UE may not accumulate multiple SLSS/PSBCH in SFN period boundary. This causes the increase of synchronization latency. 
Proposal 6: SFN periodicity should be divisible by SLSS/PSBCH periodicity. For example, 80 or 160 ms should be used for SLSS/PSBCH periodicity. 

Conclusion
This contribution discussed on sidelink synchronization. The discussions can be summarized as follows:
Proposal 1: Confirm the working assumption: SSSS for V2V uses sequences of subframe-5 SSS.
Proposal 2: One ID in SLSS_net is reserved for GNSS based synchronization signal. Eventually the ID+168 is also reserved for in-direct GNSS based UE. 
Proposal 3: For out-of-coverage, the priority of synchronization source is as follows:
P1: GNSS
P2: the following SLSS signals have the same priority:
· SLSS_net with in-coverage indicator 1
· SLSS_net_GNSS (one ID is reserved for UE directly synchronized with GNSS) with in-coverage indicator 1
P3: the following SLSS signals have the same priority:
· SLSS_net with in-coverage indicator 0
· SLSS_net_GNSS with in-coverage indicator 0 
P4: SLSS_oon with in-coverage indicator 0
Proposal 4: eNB can indicate which carrier should be used for timing reference and DL measurements in PC5 carrier.
Observation 1: 40-bit PSBCH has error floor with the agreed DMRS structure. 
Proposal 5: the reserved bit size can be changed to avoid poor BLER performance of PSBCH. 
Proposal 6: SFN periodicity should be divisible by SLSS/PSBCH periodicity. For example, 80 or 160 ms should be used for SLSS/PSBCH periodicity. 
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