Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG RAN WG1 Meeting #84bis	  R1-162486
Busan, Korea 11th - 15th April 2016
Agenda Item:	7.3.2.4
Source: 	LG Electronics
[bookmark: Title]Title:	Discussion on sidelink synchronization enhancement for PC5 based V2V
Document for:	Discussion and Decision
[bookmark: _Ref298777854]Introduction
[bookmark: _Ref174151459][bookmark: _Ref189809556]In RAN1 #84, the following working assumption was made:
Working assumption:
No new synchronization signal sequence is defined in V2V.
In this contribution, we discuss sidelink synchronization enhancement for PC5 based V2V.  
Discussion
Synchronization signal sequence: In RAN1 #84, it was agreed as a working assumption that no new synchronization signal sequence is defined in V2V. The motivation of defining new synchronization signal for V2V is to avoid ambiguity between rel.12/13 D2D and V2V synchronization. However, as proposed in our companion contribution [1], setting DMRS symbol position of PSBCH for V2V with rel. 12/13 D2D can avoid wrong synchronization source selection. Also due to the increased number of DMRS symbols of PSBCH, PSBCH decoding will be failed between different types of UE. Outside coverage, there is possibility that rel. 12/13 D2D UE selects the SLSS ID assigned for GNSS based V2V UEs, but rel. 12/13 D2D UE will not selects the V2V UE’s SLSS ID and also V2V UE will not select D2D UE’s SLSS since S-RSRP measurement will be poor and PSBCH decoding will be failed. Therefore, there is no issue of the synchronization ambiguity between D2D and V2V. In addition, more evaluation and specification work seems necessary to define new synchronization sequence, but in WID description, SLSS based synchronization is deprioritized, so specification work related to SLSS based synchronization should be minimized. 
Proposal 1: Confirm the working assumption: no new synchronization signal sequence is defined in V2V.

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. 
[bookmark: _GoBack]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

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.

DFN reference: If GNSS is used for timing reference, DFN can be derived from UTC obtained from GNSS. It was already agreed that eNB instructs vehicle UE to prioritize either eNB-based synchronization or GNSS or GNSS-equivalent at least when the eNB is in the carrier where the vehicle UE operates on PC5 V2V. If eNB instructs eNB-based synchronization is prioritized, DFN follows SFN. If eNB can receive GNSS signal, SFN can be also derived from UTC, but it is network implementation issue. 
Proposal 5: If GNSS is used for timing reference, DFN can be derived from UTC obtained from GNSS.

SLSS measurement modification: PSBCH DMRS is used to measure the quality of synchronization signal reception. For PC5 based V2V, due to the high Doppler and high mobility, OCC of DMRS may not be used. In current specification, there are 336 SLSS IDs and 480 DMRS sequences (=30 base sequences * 8 (CS) *2 (OCC)). If OCC is not used, there are only 240 DMRS sequences, so some of DMRS sequences are overlapped even though SLSS ID is different. Two options can be considered; 
Option 1) For PC5 based V2V, up to 240 SLSS IDs are used. 
Option 2) S-RSRP is filtered for same SLSS ID. We have already faced with similar situation in rel. 13 D2D discovery. In rel. 13, all UE use same DMRS sequences for discovery, so discovery RSRP is L3 filtered for same discovery ID. Similarly, PSBCH DMRS RSRP can be averaged for same SLSS ID. 
Observation 1: If OCC is not used for PSBCH DMRS for PC5 based V2V, two options can be considered.
Option 1) For PC5 based V2V, up to 240 SLSS IDs are used. 
Option 2) S-RSRP is filtered for same SLSS ID. We have already faced with similar situation in rel. 13 D2D discovery. In rel. 13, all UE use same DMRS sequences for discovery, so discovery RSRP is L3 filtered for same discovery ID. Similarly, PSBCH DMRS RSRP can be averaged for same SLSS ID.
SLSS/PBSCH quasi-co-location: As discussed in [1], higher density DMRS for PSBCH are considered to cope with high frequency offset. If SLSS symbols can be used for PSBCH demodulation, PSBCH decoding performance can be enhanced. If there is no discovery UE in PC5 V2V carrier, the UEs can use SLSS as reference signal for PSBCH. To help this operation, eNB can indicate whether SLSS is quasi-co-location with PSBCH DMRS or not. 
Observation 2: If SLSS symbols can be used for PSBCH demodulation to cope with high Doppler for PC5 based V2V, PSBCH decoding performance can be enhanced. To help this operation, eNB can indicate whether SLSS is quasi-co-location with PSBCH or not.


Conclusion
This contribution discussed on sidelink synchronization. The discussions can be summarized as follows:
Proposal 1: Confirm the working assumption: no new synchronization signal sequence is defined in V2V.
Proposal 2: One ID in SLSS_net is reserved for GNSS based synchronization signal. 
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.
Proposal 5: If GNSS is used for timing reference, DFN can be derived from UTC obtained from GNSS.
Observation 1: If OCC is not used for PSBCH DMRS for PC5 based V2V, two options can be considered.
Option 1) For PC5 based V2V, up to 240 SLSS IDs are used. 
Option 2) S-RSRP is filtered for same SLSS ID. We have already faced with similar situation in rel. 13 D2D discovery. In rel. 13, all UE use same DMRS sequences for discovery, so discovery RSRP is L3 filtered for same discovery ID. Similarly, PSBCH DMRS RSRP can be averaged for same SLSS ID.
Observation 2: If SLSS symbols can be used for PSBCH demodulation to cope with high Doppler for PC5 based V2V, PSBCH decoding performance can be enhanced. To help this operation, eNB can indicate whether SLSS is quasi-co-location with PSBCH or not.
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