[bookmark: Title][bookmark: DocumentFor]3GPP TSG-RAN WG4 Meeting # 98bis-e 	R4-2104919
Electronic Meeting, 12-20 Apr.  2021

Source: Qualcomm Incorporated
Title: 	 Synchronization and timing reference for NR SL and general issues on SL enhancements

Agenda item:	8.10.5.3
Document for:	Approval
Introduction
In RAN4#97e [1] companies were encouraged to bring their RAN1/RAN2 understanding on the following statements regarding the synchronization reference source for SL UE:

· Network should be always configured as synchronization reference source for in-coverage scenario. 
· Network should be always highest priority to be used when it is configured as one synch source for SL UE.
In this paper we present our opinions on this topic. 
Also, in RAN4#98e [2] there was much discussion on the timing reference that should be used for intra-band Uu and SL coexistence to minimize the interference between them. This paper discusses our understanding on the current selection of the timing source and how best to resolve this issue going forward.  Furthermore, companies are asked to comment on their understanding on the applicability of the Rel-17 Uu/SL coexistence work for both V2X and SL enhancements. 

Discussion
Synchronization reference source for NR SL

In [3] the SL synchronization source priority is detailed in section 6.3.5 in IEs SL-FreqConfig-r16 and SL-FreqConfigCommon in field sl-SyncPriority-r16. The sl-SyncPriority-r16 can be set to either gnss or gnbEnb as indicated below [3]:
SL-FreqConfig information element
-- ASN1START
-- TAG-SL-FREQCONFIG-START

SL-FreqConfig-r16 ::=              SEQUENCE {
    sl-Freq-Id-r16                     SL-Freq-Id-r16,
    sl-SCS-SpecificCarrierList-r16     SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier,
    sl-AbsoluteFrequencyPointA-r16     ARFCN-ValueNR                                                   OPTIONAL,  -- Need M
    sl-AbsoluteFrequencySSB-r16        ARFCN-ValueNR                                                   OPTIONAL,  -- Need R
    frequencyShift7p5khzSL-r16         ENUMERATED {true}                                               OPTIONAL,  -- Cond V2X-SL-Shared
    valueN-r16                         INTEGER (-1..1),
    sl-BWP-ToReleaseList-r16           SEQUENCE (SIZE (1..maxNrofSL-BWPs-r16)) OF BWP-Id               OPTIONAL,  -- Need N
    sl-BWP-ToAddModList-r16            SEQUENCE (SIZE (1..maxNrofSL-BWPs-r16)) OF SL-BWP-Config-r16    OPTIONAL,  -- Need N
    sl-SyncConfigList-r16              SL-SyncConfigList-r16                                           OPTIONAL,  -- Need M
    sl-SyncPriority-r16                ENUMERATED {gnss, gnbEnb}                                       OPTIONAL   -- Need M
}

SL-Freq-Id-r16 ::=                     INTEGER (1.. maxNrofFreqSL-r16)

-- TAG-SL-FREQCONFIG-STOP
-- ASN1STOP


The field sl_synchPriority-r16 indicates the synchronization priority for each of these settings as specified in sub-clause 5.8.6.2 detailed in [3] given below. 

The UE shall:
1>	if the frequency used for NR sidelink communication is included in sl-FreqInfoToAddModList in sl-ConfigDedicatedNR within RRCReconfiguration message or included in sl-ConfigCommonNR within SIB12, and sl-SyncPriority is configured for the concerned frequency and set to gnbEnb:
2>	select a cell as the synchronization reference source as defined in 5.8.6.3:
1>	else if the frequency used for NR sidelink communication is included in sl-FreqInfoToAddModList in sl-ConfigDedicatedNR within RRCReconfiguration message or included in sl-ConfigCommonNR within SIB12, and sl-SyncPriority for the concerned frequency is not configured or is set to gnss, and GNSS is reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14]:
2>	select GNSS as the synchronization reference source;


According to section 5.8.6.2 if sl_synchPriority is configured for a given frequency and set to gnbEnb then the network is selected as the highest priority synchronization reference source for that frequency. If the sl_synchPriority is set to gnss for a given frequency, then GNSS is selected as the highest priority synchronization reference source for that frequency. The framework for selecting an appropriate synchronization source is detailed in [3] and it is up to the network to configure the synchronization priority appropriately. From our understanding the standard does not state that the network should be configured as the reference source for in-coverage scenarios. Also, it does not state that the network takes precedence over GNSS as the preferred synchronization source when both are available as synchronization sources [3].
Observation 1: The standard does not state that the network should be always configured as synchronization reference source for in-coverage scenario.
Observation 2: The standard does not state that the network should always be the highest priority to be used when it is configured as one synch source for SL UE.
Observation 3: The standard already provides the network with mechanism to properly configure synchronization reference.
From a safety perspective it would be undesirable to restrict the synchronization source selection to only the network. If a UE goes out of coverage or when the gNB/eNB becomes unavailable, as might happen in a public safety scenario, a UE should be able to switch to an alternate synchronization source to maintain communications.
Timing reference for sidelink synchronization
The uplink and the downlink timing are related by the timing advance provided by the gNB/eNB. When a UE is in RRC_IDLE it is not connected to the network and does not have timing advance information. Therefore, an RRC_IDLE UE does not have access to UL timing information. Also, a UE operating autonomously in NR V2X mode2 would also not have a network connection and would only have access to DL timing. Likewise, UE’s that are only receiving do not need to be RRC connected and may not have access to DL timing. For these reasons RAN1 decided to use downlink timing to control the sidelink when gNB/eNB is used as a synchronization reference as mentioned in the LS to RAN4 detailed below [4]:


	Agreements:
· For sidelink transmission, when gNB/eNB is used as the synchronization reference, the timing determination mechanism in LTE V2X is reused in NR V2X, i.e. DL timing is used.



Observation4: Current RAN1 agreement states that DL timing should be used for NR sidelink when gNB/eNB is used as a synchronization reference
The current discussion on the viable transceiver architectures for Uu/SL intra-band operation may require the timing source for the SL to be re-evaluated. However, it is also understood that the issue of which timing reference to use for the sidelink resides solely within the purview of RAN1 and should be discussed in the RAN1 forum. 
Observation5: The selection of which timing reference to use for the SL when gNB/eNB is used as a synchronization reference falls within the purview of RAN1
General issues regarding the SL enhancements work item
In NR sidelink enhancements workplan in Rel -17 [5] under the work item “General scope to introduce NR SL enhancements for RF requirements at FR1” the following is mentioned:


· General scope to introduce NR SL enhancement for RF requirements at FR1
· n79 partial used SL operation with NR n79 Uu and other Uu operating bands
· Cover the Frequency separation issues and timing alignment issue
· Simulation assumptions on co-existence study for licensed bands which the SL application scenario is different from n38 and n79. Initial simulation results can also be provided if available.
· High power UE (PC2) for SL enhancements 
· Single antenna High power UE, SL-MIMO high power UE and PC2 inter-band con-current operation

It is not clear from this workplan whether work items n79 partial used SL operation with NR n79 Uu and other Uu operating bands and high power UE (PC2) for SL enhancements applies only to V2X or to both V2X and non-V2X SL enhancements. Currently, there is a great deal of discussion in RAN4 on these 2 items so it should be clarified as to what operating scenarios these work items apply.

Proposal: Companies should decide whether n79 partial used SL operation with NR n79 Uu and other Uu operating bands and high power UE (PC2) for SL enhancements work items apply only to V2X or to both V2X and non-V2X SL enhancements.


Conclusion
In this paper the following observations are made regarding the configuration of the synchronization source priority for the NR SL:
Observation 1: The standard does not state that the network should be always configured as synchronization reference source for in-coverage scenario.
Observation 2: The standard does not state that the network should  always be the highest priority to be used when it is configured as one synch source for SL UE.
Observation 3: The standard already provides the network with mechanism to properly configure synchronization reference.
Observation4: Current RAN1 agreement states that DL timing should be used for NR sidelink when gNB/eNB is used as a synchronization reference
Observation5: The selection of which timing reference to use for the SL when gNB/eNB is used as a synchronization reference falls within the purview of RAN1
Proposal: Companies should decide whether n79 partial used SL operation with NR n79 Uu and other Uu operating bands and high power UE (PC2) for SL enhancements work items apply only to V2X or to both V2X and non-V2X SL enhancements.

Reference
[1] R4-2103247, “WF on synchronous operation between Uu and SL in licensed band” RAN4#98-e, Feb.-Mar. 2021
[2] R4-2103330, Email discussion summary for [98e][143] NRSL_enh_Part_2, RAN4#98-e, Jan. – Feb. 2021
[3] 3GPP TS 38.331: "NR; Requirements for support of radio resource management".
[4] R4-2005098, LS on sidelink synchronization timing reference, RAN1#101, May – Jun. 2020
[5] R4-2016924, Work plan for NR sidelink enhancements in Rel-17, RAN4#97-e, Nov. 2020









1

3

