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1. Introduction

In the previous meeting V2V/V2X RRM requirements were discussed and a number of agreements on the UE transmit timing requirements were reached [1]. In this contribution we provide our views on the following aspects of V2X RRM requirements:
· SLSS detection and initiation/cease requirements
· Synchronization related requirements
· UE Autonomous Resource Selection Requirements

2. SLSS detection and initiation/cease requirements
In the previous meeting V2V/V2X RRM requirements were discussed and a number of agreements on the SLSS detection and SLSS initiation/cease requirements were reached [1]:
	· SLSS related requirements
· Requirements: initiation/cease of SLSS, SLSS detection
· Requirements will be defined at least for the normal speed conditions

· FFS if requirements will be defined for high speed conditions

· Initiation/cease of SLSS requirements
· eNB as time reference: 
· Release 12 ProSe requirements on evaluation period can be reused for V2X UE that operates in-coverage and is synchronized to WAN.
· GNSS as time reference: 
· Need to study after RAN1 decision

· SyncRef UE as time reference:
· Define S-RSRP measurement requirement based on simulation results provided by companies.
· SLSS detection requirement
· SLSS detection time is FFS
· FFS on V2V TX drop rate for SLSS monitoring and conditions for this


2.1 SLSS detection time requirements

To perform SLSS synchronization source selection/reselection, UE needs to perform SLSS detection and PSBCH decoding. Comparing to the Rel-12/13 design one important change is that the period of SLSS transmissions is changed from 40ms to 160ms. The main motivation to increase the period is to avoid overhead due to SLSS transmissions. It is also assumed in RAN1 that overall SLSS synchronization procedure enhancements have low priority (“Low priority is given to enhancements to Rel-12/13 SLSS-based synchronization.”) and, most likely, this mechanism will be used as a fallback in case other synchronization sources are unavailable. Therefore, in the previous meeting RAN4 agreed to consider SLSS requirements for normal speed conditions, while there was no consensus on considering high speed scenarios.
The current RAN4 requirements for the ProSe SLSS synchronization source selection / reselection in the OOC scenario are defined as follows [2]:

	The UE shall be able to identify newly detectable SyncRef UE within Tdetect,SyncRef UE seconds … 

Tdetect,SyncRef UE is defined as 20 seconds at SCH Es/Iot ≥ -4 dB, provided that the ProSe UE is allowed to drop a maximum of 2% of its ProSe Direct Communication and ProSe Direct Discovery transmissions at the physical layer for the purpose of SyncRef UE selection / reselection.


The requirements are defined for the 20 sec period with allowed 2% SL TX drop rate which corresponds to 40ms duration or equivalently 10 SLSS / PSBCH retransmissions which can be used for estimation. However, in Rel-14 V2V the period of SLSS / PSBCH transmissions is increased in 4 times from 40ms to 160ms leading to increased SLSS evaluation period. Under assumption of same SLSS detection performance the following approaches for the requirements definition can be considered:

· Option 1: Scale the Tdetect,SyncRef UE requirements accordingly (e.g. 80 sec)

· Option 2: Increase the possible drop rate (up to 8%)

In general, both approaches may be not very suitable for the V2V communication. In the previous meetings it was pointed out that V2V UE should not be allowed to drop SL transmissions under certain condition. We agree with the overall intention that for V2V case it may be not necessary to specify the TX drop requirement for the purposes on SLSS monitoring. Usually the V2V traffic is periodic and is rather sparse (e.g. up to 4 subframes per 100ms). In the remaining time UE can potentially monitor the SLSS transmissions. One possible exception could be own SLSS transmission dropping, however, it depends on the eventual RAN1 design and is FFS.

With regards to the SLSS monitoring requirements, under assumption of continuous RX monitoring the requirements can be tightened and set as 10 to 20 SLSS periods (1.6 - 3.2 sec).

Proposal #1:
UE is not expected to drop V2V transmissions for the purpose of SLSS detection from other UEs

2.2 Initiation/Cease of SLSS for SyncRef UE as time reference

The Rel-12/13 D2D SLSS initiation/cease requirements for the case of SyncRef UE are defined as follows [2]:

	The UE shall be capable of measuring the S-RSRP of the selected SyncRef UE used to derive transmission timing for Prose Direct Communication and/or ProSe Direct Discovery and evaluate it to initiate/cease SLSS transmissions within Tevaluate,SLSS = 0.8 seconds.

If higher layer filtering for S-RSRP measurements is pre-configured, an additional delay in evaluation to initiate/cease SLSS transmissions can be expected.


The evaluation period requirements are based on the ProSe S-RSRP evaluation timing. In general, the existing 800ms requirements may be too large for the high speed conditions and may need to be tightened. 
In accordance to the analysis in the companion paper [3] for V2V S-RSRP 320ms L1 measurements measurement period can be sufficient (2 transmissions). Therefore, Tevaluate,SLSS = [640ms] is suggested to be defined.
Proposal #2:
SLSS Initiation/Cease for SyncRef UE as time reference: Tevaluate,SLSS = [640] ms
3. Synchronization related requirements
In the previous RAN4 meeting the following agreements on the V2V/V2X synchronization related requirements were reached [1]: 

	Synchronization related requirements
· Open issues for further discussion (FFS if requirements should be introduced)

· Synchronization source reselection evaluation period to prevent fast changes to/from GNSS synchronization source

· Interruptions related to synchronization source selection/reselection 

· GNSS detection time requirements

· Requirements for UE to maintain valid GNSS assistance information

· WAN/GNSS timing misalignment related procedures/requirements 

· Target scenarios for requirements definitions (e.g. network synchronization assumptions, shared/dedicated carriers)

· e.g. V2V or UL dropping


3.1 GNSS detection time requirements and requirements to maintain valid GNSS assistance information
In [5] it was suggested to define the requirements on GNSS detection time:

· A UE in V2V operation that is connected to RAN shall be able to acquire GNSS time information within 20 seconds.

· A UE in V2V operation that is outside coverage of RAN shall be able to acquire GNSS time information within [5] minutes provided it has a stored GNSS almanac.

In general, the GNSS implementation is out of scope of the 3GPP specification and, hence, no requirements in terms of the GNSS detection time (delay) should be specified. Furthermore, for the A-GNSS case the corresponding requirements are already defined in the 36.171. So, no additional requirements should be defined in the V2V WI scope. 

Proposal #3:
Do not define GNSS detection time requirements.

In addition, in the last meeting there were discussion on whether to introduce any requirements for UEs to maintain valid GNSS assistance information while moving to the OOC conditions. Such requirements to maintain the assistance information also seem to be redundant and out of 3GPP scope. Furthermore, in general GNSS may be able to achieve good synchronization accuracy even under assumption of no GNSS assistance. Hence, no requirements should be defined.
Proposal #4:
Do not define requirements to maintain valid GNSS assistance information.
3.2 GNSS synchronization source reselection evaluation period
Another aspect is the procedure which UE should follow to make the decision on the GNSS synchronization source selection / reselection. Currently the RRM requirements do not specify on how often UE is allowed to make synchronization source reselection. Too often changes of the synchronization source may lead to performance impacts. In order to avoid fast changes of the synchronization sources to/from GNSS a specific evaluation filtering period may be considered. For instance, UE may trigger the synchronization source reselection if GNSS signal is estimated to be reliable / unreliable during a certain period of time (i.e. evaluation period). It may be also possible to set specific constraints on how often UE can change the synchronization source to/from GNSS.
The following requirements can be considered to be introduced: 
UE should evaluate GNSS synchronization reliability for at least Tevaluate,GNSS,unreliable before changing the synchronization reference from GNSS to another synchronization source
UE should evaluate GNSS synchronization reliability for at least Tevaluate,GNSS,reliable before changing the synchronization reference from a synchronization source to GNSS
Proposal #5:
Introduce synchronization source reselection evaluation period to prevent fast changes to/from GNSS synchronization source.
3.3 Synchronization source selection/reselection procedure
Synchronization source reselection (e.g. from GNSS to eNB) for V2X may have certain impacts on the UE implementation and performance:
· UE changes timing and frequency reference;
· Certain amount of time may be required for the PLL adjustment;
· The timing reference will change which may affect TX and RX timing (e.g. in general eNB timing reference can be substantially different from the GNSS timing reference).
In order to avoid impacts on the system performance the change of the synchronization source should not be done during the V2V transmission or reception. Otherwise, the V2V transmission may become corrupted (e.g. in case there is noticeable timing/frequency offset between the synchronization sources). Similarly for V2V reception, the packet reception may fail in case UE changes the synchronization reference during the packet reception. 
Observation #1: Synchronization source reselection may have negative impact on the V2V performance in case reference timing/frequency is changed during the V2V signals transmission / reception

Depending on the conditions (e.g. depending on the amount of timing mismatch) and UE implementation (time required for PLL adjustment) the required amount of time may vary and needs further discussion. 

1) Less than one symbol: Synchronization source reselection can be done during the last symbol of V2V subframes which currently includes gap.
2) More than one symbol: In this case 1ms (subframe) interruption can be considered (i.e. UE may be allowed to drop the V2V signals TX/RX in the subframe for the purpose of synchronization source change).
Proposal #6:
Further discuss two mechanism for V2V operation interruption during synchronization source change depending on the timing offset difference and frequency mismatch:
· Short switching: Reselection done during the last symbol of V2V subframe (during gap)

· Long switching: 1ms (subframe) interruption

4. UE autonomous resource selection

In the previous meeting the following agreements on the RRM requirements for UE autonomous resource selection were reached [1]:
	· Define accuracy requirement for PSSCH-RSRP and S-RSSI for single shot as baseline

· PSSCH-RSRP: Encourage companies to provide simulation results based on simulation assumptions

· S-RSSI: No simulations required. Companies to provide accuracy requirements based on RF margins

· FFS whether to define core requirements for autonomous resource  selection/reselection procedure


4.1 PSSCH-RSRP and S-RSSI accuracy requirements

In the companion paper we provide the results for the PSSCH-RSRP accuracy analysis. Based on this analysis we make the following proposal on the associated accuracy requirements:
Proposal #7:
The PSSCH-RSRP requirements shall be defined for PSSCH Es/Iot ≥ -3 dB. The PSSCH-RSRP accuracy requirements are: 

· Absolute accuracy: ± [5] dB

· Relative accuracy: ± [2.5] dB

For S-RSSI accuracy no simulations are required and it is determined based on the RF margin. For the particular requirements ±2.5 dB requirements can be used.
Proposal #8:
The S-RSSI accuracy requirements are [±2.5] dB

4.2 RRM core requirements for UE autonomous resource selection

The procedure for the UE autonomous resource selection is described in details in the TS 36.213 (14.1.1.6 UE procedure for determining the subset of resources to be excluded in PSSCH resource selection in sidelink transmission mode 4). In particular, from RAN1 specification perspective UE is required to determine the set of excluded resources (not used for transmission), meantime the actual transmission is done in a subset the remaining set of resources and the exact resources are chosen in a random way. From the RAN4 requirements perspective, there is no need to duplicate the RAN1 description and the generic approach suggested in [6] can be used:
Requirements for determining the subset of resources to be excluded in PSSCH resource selection in sidelink transmission mode 4
When requested by higher layers in subframe n, the UE shall determine the set of resources to be excluded in PSSCH transmission in sidelink transmission mode according to the [TS 36.213]. 
UE shall perform PSSCH-RSRP and S-RSSI measurements for the purpose to determine the set of resources in accordance to the [TS 36.213 and 36.214]. 
The set of excluded resources shall be identified with [TBD]% accuracy. The resource identification accuracy is defined as Ncorrect/Ntotal, where Ncorrect is the number correct excluded resources and Ntotal is the total number of excluded resources.
4.3 RRM performance requirements for UE autonomous resource selection

As a part of future RRM performance part work the set of test cases should be defined for the verification of the V2V autonomous resource selection procedure. The detailed test purposes are as follows:

· Verification that UE performs resource (re)selection based on procedure defined in the TS 36.213
· Verification that UE takes into account interference environment in the reselection decision

· Verification that UE achieves PSSCH-RSRP and S-RSSI measurements accuracy requirements

· Verification that UE buffers required S-RSSI and PSSCH-RSRP measurements

· Verification that UE applies the resource selection taking into account the TX/RX priorities

5. Conclusions

In this contribution, we have provided our views on the V2V/V2X RRM Core requirements related to the synchronization procedures. In summary, we make the following proposals:
Proposal #1:
UE is not expected to drop V2V transmissions for the purpose of SLSS detection from other UEs

Proposal #2:
SLSS Initiation/Cease for SyncRef UE as time reference: Tevaluate,SLSS = [640] ms
Proposal #3:
Do not define GNSS detection time requirements.

Proposal #4:
Do not define requirements to maintain valid GNSS assistance information
Proposal #5:
Introduce synchronization source reselection evaluation period to prevent fast changes to/from GNSS synchronization source.
Proposal #6:
Further discuss two mechanism for V2V operation interruption during synchronization source change depending on the timing offset difference and frequency mismatch:

· Short switching: Reselection done during the last symbol of V2V subframe (during gap)

· Long switching: 1ms (subframe) interruption

Proposal #7:
The PSSCH-RSRP requirements shall be defined for PSSCH Es/Iot ≥ -3 dB. The PSSCH-RSRP accuracy requirements are: 

· Absolute accuracy: ± [5] dB

· Relative accuracy: ± [2.5] dB

Proposal #8:
The S-RSSI accuracy requirements are [±2.5] dB
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