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1. Introduction

The Rel-14 V2X RRM requirements for Selection / Reselection of V2X synchronization reference source require UE to identify the newly detectable V2X SyncRef UE within a certain time period. The detection requirements are specified for the cases of synchronous / asynchronous SyncRef UEs transmissions. For the purpose of asynchronous SyncRef UE detection the current requirements allow UE to drop a certain amount of transmissions of PSSCH/PSCCH and SLSS signals. Meantime, in order to support SyncRef UE selection UE may need to perform SyncRef UE PSBCH decoding. Assuming that PSSCH/PSCCH signals may have asynchronous timing with SyncRef UE PSBCH UE may be required to perform simultaneous reception of two signals with different timings which is undesirable in terms of UE implementation. In this contribution we provide analysis of the existing requirements and propose to specify RX measurement gap to allow SyncRef UE PSBCH monitoring.
2. Discussion
In accordance to the current TS 36.133 Section 13.4 the following requirements for SyncRef UE Selection / Reselection are specified [1]:
	When GNSS synchronization reference source is configured as the highest priority and
-
UE is synchronized to GNSS directly,

-
UE shall not drop any V2X SLSS and data transmission for the purpose of selection/reselection to the SyncRef UE.

-
UE is synchronized to a SyncRef UE that is synchronized to GNSS directly or in-directly,

-
UE shall not drop any V2X data transmission for the purpose of selection/reselection to the SyncRef UE. The UE shall be able to identify newly detectable intra-frequency V2X SyncRef UE within Tdetect,SyncRef UE_V2X seconds if the V2X SyncRef UE meets the selection / reselection criterion defined in TS 36.331 [2]. Tdetect,SyncRef UE_V2X is defined as [1.6] seconds at SCH Es/Iot ≥[0] dB, provided that the UE is allowed to drop a maximum of [30]% of its SLSS transmissions during Tdetect,SyncRef UE_V2X for the purpose of selection / reselection to the SyncRef UE.

-
in other case

-
The UE shall be able to identify newly detectable intra-frequency V2X SyncRef UE within Tdetect,SyncRef UE_V2X seconds if the SyncRef UE meets the selection / reselection criterion defined in TS 36.331 [2]. Tdetect,SyncRef UE_V2X is defined as [8] seconds at SCH Es/Iot ≥[0] dB, provided that the UE is allowed to drop a maximum of [6]% of its V2X data and SLSS transmissions during Tdetect,SyncRef UE_V2X for the purpose of selection / reselection to the SyncRef UE.
When serving cell/PCell synchronization reference source is configured as the highest priority,
-
UE shall be able to identify newly detectable intra-frequency V2X SyncRef UE within Tdetect,SyncRef UE_V2X seconds if the SyncRef UE meets the selection / reselection criterion defined in TS 36.331 [2].  Tdetect,SyncRef UE_V2X is defined as [8] seconds at SCH Es/Iot ≥ [0] dB, provided that the V2X UE is allowed to drop a maximum of [6]% of its V2X data and SLSS transmissions for the purpose of selection / reselection to the SyncRef UE.


Below, we summarize the current RRM requirements for SyncRef UE monitoring:
· Case 1: GNSS synchronization reference source is configured as the highest priority
· Case 1A: UE is synchronized to GNSS directly,
· UE is not mandated to perform SyncRef UE monitoring 

· UE shall not drop any V2X SLSS and data transmission for the purpose of selection/reselection to the SyncRef UE.
· Case 1B: UE is synchronized to a SyncRef UE that is synchronized to GNSS directly or in-directly
· UE is assumed to perform search of synchronized SyncRef UEs (i.e. UE monitoring pre-configured SLSS resources)
· UE shall be able to identify newly detectable intra-frequency V2X SyncRef UE within [1.6] seconds
· UE shall not drop any V2X data transmission 
· UE is allowed to drop a maximum of [30]% of its SLSS transmissions.
· UE is allowed to have 3 SLSS/PBCH periods for SyncRef UE detection
· Case 1C: other case
· UE is assumed to perform search of asynchronous SyncRef UEs (i.e. UE monitors all subframes)
· UE shall be able to identify newly detectable intra-frequency V2X SyncRef UE within [8] seconds

· UE is allowed to drop a maximum of [6]% of its V2X data and SLSS transmissions.
· UE is allowed to have 3 SLSS/PBCH periods for SyncRef UE detection
· Case 2: Serving cell/PCell synchronization reference source is configured as the highest priority,
· Same requirements as Case 1C.
Observations #1:

· Depending on conditions UE may be required to perform asynchronous SyncRef UE detection

· UE is allowed to perform V2X Data and SLSS/PSBCH transmission dropping for the purpose of asynchronous SyncRef UE detection

· UE is not allowed to perform V2X Data and SLSS/PSBCH transmission dropping for the purpose of asynchronous SyncRef UE detection

In order to perform selection / reselection to the SyncRef UE, the UE needs to perform both SLSS detection and associated PSBCH decoding (to derive SyncRef UE priority and get information on InC field). Hence, in general case, UE may be required to perform simultaneous reception of SLSS/PSBCH and ongoing PSSCH/PSCCH reception from other UEs simultaneously. 
Observations #2:

· SyncRef UE selection / reselection requires SyncRef UE PSBCH decoding
· UE may be required to perform simultaneous reception of PSSCH/PSCCH and SLSS/PSBCH from different UEs
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Figure 1. Asynchronous reception PSCCH/PSSCH and SLSS/PSBCH
In general case the SyncRef UE timing may be asynchronous to the current UE operation timing. In general, asynchronous SLSS reception is considered to be feasible, while asynchronous PSBCH decoding and S-RSRP measurement may require additional UE implementation complexity (e.g. additional RX chain). Furthermore, the support of multiple V2X TX/RX timings across different sidelink carriers is up to UE capability and simultaneous reception of two or more asynchronous signals may not be supported by all UEs. 
Observations #3:

· Rel-14 UE is not mandated to support multiple V2X RX timings
In order to avoid mandating all SLSS capable UEs to support multiple V2X TX/RX timings it is recommended to modify the RRM requirements in order to allow UE to prioritize the PSBCH monitoring over PSSCH/PSCCH reception under certain conditions. In particular, we suggest to introduce a dedicated V2X measurements gap for asynchronous SyncRef UE PSBCH monitoring (for SyncRef UE selection / reselection). During this measurement gap UE may be allowed to drop reception of PSSCH/PSCCH subframes for the purpose of SyncRef UE PSBCH decoding and S-RSRP measurements during the identification of a newly detectable intra-frequency V2X SyncRef UE. 
Proposal #1:
Allow UE to drop PSSCH/PSCCH reception for the purpose of asynchronous SyncRef UE PSBCH decoding.

During the SyncRef UE detection UE first perform detection (search) of SyncRef UE SLSS and once it is done UE knows the position of the subsequent PSBCH and SLSS transmissions in time from the particular SyncRef UE. Therefore, UE may interrupt (drop/skip) its V2X receive procedures related to signal reception based on current synchronization source reference timing (e.g. PSCCH/PSSCH reception) for a small amount of subframes overlapping with the PSBCH transmission. Measurement gap may occupy N subframes per SyncRef UE PSBCH transmission. In particular, [N = 3] subframes V2X measurement gap for the asynchronous PSBCH monitoring can be introduced. 
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Figure 2. Measurement gap for asynchronous SyncRef UE monitoring
Taking into account that upon the SLSS detection UE knows the time positions of the subsequent PSBCH transmissions, the amount of interruptions can be kept relatively low. Taking into account that UE needs [3] subframes for PSBCH decoding per monitored synchronization period, the overall RX drop rate is expected to be small. 

Proposal #2
Introduce [3] subframes measurement gap for asynchronous V2X PSBCH monitoring.

3. Conclusions

In this contribution, we addressed the problem of asynchronous SyncRef UE selection / reselection. Based on our analysis we have shown that asynchronous PSBCH decoding may require additional UE complexity and make the following proposals to resolve the issue:

Proposal #1:
Allow UE to drop PSSCH/PSCCH reception for the purpose of asynchronous SyncRef UE PSBCH decoding.

Proposal #2
Introduce [3] subframes measurement gap for asynchronous V2X PSBCH monitoring.
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