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1. Introduction

In the previous RAN4 meetings V2V/V2X RRM requirements were discussed and a number of agreements on the interruption requirements were reached [1-2]. In this contribution we provide our views on the selected remaining issues of the V2X RRM Core requirements, including:

· UE Transmit timing requirements
· S-RSRP measurements
· SLSS initiation/cease requirements
· Autonomous resource selection/reselection
· Congestion control
2. UE Transmit timing

In the previous RAN4 meeting the following agreements on the UE transmit timing requirements were reached [2]:
	V-UE UE Tx timing requirement

· NTA offset
· Requirement for eNB & GNSS as time reference: 

· follow TS36.211 
· NTA offset = 624Ts for IC conditions and operation on a shared UL/V2V carrier in TDD mode
· NTA offset = 0Ts for all other cases
· Requirement for SyncRef UE as time reference 

· UE OoC & SyncRef UE OoC:  NTA offset = 0Ts
· Other cases : FFS
· FFS : above agreements need to be revised based on the further study of NTAoffset  
· Timing accuracy requirements for SyncRef UE as time reference
· Timing error(TE) requirement can be specified as ±[24] Ts 
P-UE UE Tx timing requirement

· GNSS as synchronization source

· Reuse the same transmit timing requirements (NTAoffset and TE) as for V-UEs 

· eNB as synchronization source

· Reuse the same transmit timing requirements (NTAoffset and TE) as for V-UEs 

· SyncRef UE as synchronization source: FFS


In addition, the remaining V2V RRM performance part issues were discussed during the RAN4 V2V/V2X Conference call. In particular the following issues were discussed:

	· Issue 6: For UE Tx timing, companies are encouraged to bring inputs on the requirements of NTA_offset for V-UE.
a) Follow TS 36.211 (Tentative agreements in RAN4#81 meeting).

b) Others. If this option is chosen, companies are encouraged to provide other requirements and clarify the reasons.

Agreement: No
· Issue 7: Companies are encouraged to bring inputs on the UE Tx timing requirements for P-UE when SyncRef UE as synchronization source.
a) Reuse the same transmit timing requirements (NTAoffset and TE) as for V-UEs 

b) Others. If this option is chosen, companies are encouraged to provide other requirements and clarify the reasons.

Agreement: Reuse the same transmit timing requirements (NTAoffset and TE) as for V-UEs


In our view, RAN4 needs first of all follow previous agreements on the NTA_offset and in addition clarify the NTA offset for the case of using SyncRef UE as time reference. In our understanding, for the latter case the offset shall be set to zero:
· Requirement for eNB & GNSS as time reference: 

· NTA offset = 624 Ts for IC conditions and operation on a shared UL/V2V carrier in TDD mode 
· NTA offset = 0 Ts for all other cases (incl. Band 47)
· Requirement for SyncRef UE as time reference 

· NTA offset = 0 Ts

Proposal #1:
NTA_offset = 0 for the case of SyncRef UE as time reference.
For the P-UE requirements, we agree with the conference call agreements to “Reuse the same transmit timing requirements (NTAoffset and TE) as for V-UEs”.
3. Initiation/cease of SLSS requirement
The majority of the SLSS initiation/cease requirements were finalized in the previous RAN4 meeting. In addition, during the RAN4 V2X RRM conference call a 640ms SLSS evaluation period was agreed.
On top of this discussion, we think that it is important to clarify that the requirements are applicable only for the V-UEs supporting SLSS. The requirements are not applicable to the P-UEs which are not expected to perform SLSS transmissions (RAN1: “P-UE performing partial sensing or random selection does not transmit SLSS/PSBCH”).

Proposal #2:
SLSS initiation/cease requirements are applicable to the V-UEs supporting SLSS only. The requirements are not applicable to P-UEs.
4. SLSS detection requirements
In the previous RAN4 meeting the following agreements on the SLSS detection requirements were reached [2]:

	SLSS detection requirement

· Detection time of SyncRef UE: FFS
· Side condition: FFS 
· V2V TX drop rate for SLSS monitoring and conditions
· when GNSS is used as time reference and the highest priority

· The V2X UE is not allowed to drop any SL V2X transmissions for the purpose of SLSS detection of other SyncRef UEs 

· Other case: FFS

· UE measurement capability: FFS


Below, we also summarize the outcome of RAN4 V2V/V2X RRM Conference call discussion on the SLSS detection requirements:

	· Issue 17: Companies are encouraged to bring inputs on the dropping rate for SLSS detection in V2X.
a) The V2X UE is not allowed to drop any sidelink V2X transmissions.

b) The V2X UE is only allowed to drop SLSS transmission. If this option is chosen, please provide the maximum dropping rate and clarify the reasons.

c) Others. If this option is chosen, companies are encouraged to provide other requirements and clarify the reasons.

Agreement: No
· Issue 18:  Companies are encouraged to bring inputs on the SLSS detection time in V2X.
a) SLSS detection time is defined as 800ms at SCH Es/Iot ≥ -4 dB.

b) SLSS detection time is defined as 1.92s at SCH Es/Iot ≥ -4 dB.

c) Others. If this option is chosen, companies are encouraged to provide other definition of SLSS detection time.
Agreement: No
· Issue 19:  Companies are encouraged to bring inputs on the UE measurement capability of performing S-RSRP measurements in V2X.
a) RAN4 define the core RRM requirement as:

· 4 identified SyncRefUEs for a V2X UE capable of V2V UE

· 6 identified SyncRefUEs for a V2X UE capable of V2I/V2P operation

· 8 identified SyncRefUEs for a V2X UE capable of V2V, V2I and V2P operation

b) Reuse Rel-12/13 D2D requirements.

c) Others. If this option is chosen, companies are encouraged to provide other requirements.

Agreement: No


V2V TX drop for SLSS detection
One of the main open question is whether V2V transmission dropping is allowed for the purpose of SLSS detection. In our understanding, there are two main questions:
· PSSCH/PSCCH transmission drop: The drop of PSSCH/PSCCH transmissions may generally be helpful for the detection of other SLSS synchronization sources which are asynchronous with the UE own synchronization reference. Due to sparse V2X traffic, typically V2X data transmissions occupy a small portion of available resources. In the remaining subframes UE performs V2X reception. Hence, there is no need to allow V2X TX data dropping for the purpose of asynchronous SLSS detection.
· SLSS and PSBCH transmissions drop: The SLSS TX drop may be required for the purpose of detection of another SLSS transmitted in the same synchronization resource and having the higher priority. From the requirements perspective, RAN4 needs to specify 1) max drop rate and 2) exact conditions when such drop may happen. In our view such situation may happen for OOC UE with independent synchronization. The applicability of such conditions for other scenarios eventually depends on the RAN1 agreements on the priorities and synchronization resources. In our understanding the discussion is still not 100% completed. Hence, RAN4 should postpone the decision. 
Proposal #3:
PSSCH/PSCCH transmission drop for the purpose of SLSS detection is not allowed. 


SLSS and PSBCH transmissions drop for the purpose of SLSS detection is allowed. The drop rate and conditions are FFS.
UE measurement capability of performing S-RSRP measurements in V2X
Due to SFN-based SSS/PSBCH transmissions V2V UE would likely not observe multiple SynRefUEs simultaneously. At the same time, UE may need to be able to detect different types of synchronization sources (e.g. UE directly synchronized to GNSS, UE indirectly synchronized to GNSS, etc). So, there is no need to define measurement capabilities for identification of too many synchronization sources. The requirements for up to [2] synchronization sources can be defined. Alternatively this capability can be left up to UE implementation and performance requirements imply processing for a single source case.
In addition, in case the requirements are defined, they should be applicable to V-UEs only with SLSS capability.
5. Autonomous resource selection/reselection
In the previous RAN4 meeting the following agreements on the autonomous resource selection/reselection requirements were reached [2]:

	· Method to specify the requirement: FFS

· PSSCH-RSRP measurement accuracy

· Absolute accuracy: ± [5] dB
· Relative accuracy: ± [2.5] dB
· FFS : side condition
· S-RSSI measurement accuracy: FFS


Below, we also summarize the outcome of RAN4 V2V/V2X RRM Conference call discussion on the requirements:

	· Issue 20: For UE autonomous resource (re)selection procedure, companies are encouraged to bring inputs on whether to define a probability of UE reporting correct set SB as defined in 36.213.
a) Do not define requirement.

b) RAN4 define the requirement as:

When requested by higher layers in subframe n, the UE shall determine the set of resources to be excluded in PSSCH transmission SB according to the procedure defined in [1]. The UE shall be able to determine the correct set SB as defined in [1] with X% probability.
If this option is chosen, companies are encouraged to provide the value of the probability.
c) Others. If this option is chosen, companies are encouraged to provide other requirements.

Agreement: No

· Issue 21: In last meeting, the accuracy requirements for single-shot PSSCH-RSRP measurement have agreement, but the side conditions are still FFS. Companies are encouraged to bring inputs on the side condition for PSSCH-RSRP measurement.
a) Es/Iot ≥ -3dB

b) Es/Iot ≥ 0dB

c) Others. If this option is chosen, companies are encouraged to provide other conditions.

Agreement: No

· Issue 22: Companies are encouraged to bring inputs on which of the following requirement shall be defined for S-RSSI measurement during UE autonomous resource (re)selection procedure.
a) Single-shot measurement requirements.

b) Filtered measurement requirements. If this option is chosen, companies are encouraged to provide the measurement period.

Agreement: Encourage companies to provide discussion on whether need filtered measurement.
· Issue 23: Companies are encouraged to bring inputs on the S-RSSI measurement accuracy.
a) Reuse current LAA RSSI measurement accuracies.

b) Others. If this option is chosen, companies are encouraged to provide the exact values of measurement accuracy and side condition.
Agreement: Reuse current LAA RSSI measurement accuracies for S-RSSI measurement accuracy of autonomous resource (re)selection


Resource selection core requirements
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, we think that at least PSSCH-RSRP and S-RSSI measurement accuracy requirement need to be introduced. One of the open issues is whether single shot or filtered measurements requirements shall be considered. In accordance to the previous agreements RAN4 should “Define accuracy requirement for PSSCH-RSRP and S-RSSI for single shot as baseline”. Hence, single shot S-RSSI accuracy requirements shall be introduced. Do not see much benefits of defining additional requirements for filtered measurements accuracy, especially in case resource selection test cases will be introduced.
In addition, we think that from the RAN4 specification perspective the high-level requirements for the proper resource selection are also beneficial. The core requirements for autonomous resource selection can be defined as follows:

Requirements for determining the subset of resources to be excluded in PSSCH resource selection in sidelink transmission mode 4

When requested by higher layers 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 TS 36.214]. 

The accuracy of resource selection can be introduced as a part of particular performance requirements.
Proposal #4:
The following RRM Core requirements are defined for the V2X autonomous resource selection/reselection 

· Single shot PSSCH-RSRP measurement accuracy 
· Single shot S-RSSI measurements accuracy
· Generic resource selection/reselection procedure
PSSCH-RSRP side conditions
The following side conditions are suggested for PSSCH-RSRP measurements

· Absolute accuracy: PSSCH_Ec/Iot ≥ -3dB
· Relative accuracy: PSSCH_Ec/Iot ≥ 0 dB
Proposal #5:
Use the following side conditions for the PSSCH-RSRP measurements requirements
· Absolute accuracy: PSSCH_Ec/Iot ≥ -3dB
· Relative accuracy: PSSCH_Ec/Iot ≥ 0 dB
6. Congestion control
In the previous RAN4 meeting no agreement on the congestion control requirements were made due to lack of time. Below, we also summarize the outcome of V2V/V2X RRM Conference call discussion on the respective requirements:

	· Issue 24: Companies are encouraged to bring inputs on which of the following requirement shall be defined for S-RSSI measurement for CBR.
a) Single-shot measurement requirement.

b) Filtered measurement requirement. If this option is chosen, companies are encouraged to provide the measurement period.

Agreement: Single-shot measurement requirement is used for S-RSSI measurement for CBR
· Issue 25: Companies are encouraged to bring inputs on the S-RSSI measurement accuracy.
a) Reuse current LAA RSSI measurement accuracies.

b) Others. If this option is chosen, companies are encouraged to provide the exact values of measurement accuracy and side condition.

Agreement: Reuse current LAA RSSI measurement accuracies for S-RSSI measurement accuracy for CBR
· Issue 26: threshold Sth that provides a good balance between false alarm and missed alarm given the effective noise power on the probed subband.

a) Do not specify this value 

b) Specify this value. If this option is chosen, companies are encouraged to provide the wording of the requirements.

Agreement: No


In our view the Congestion control has a limited impact on the RRM Core requirements. In particular the CBR metric is defined as is portion of sub-channels whose S-RSSI exceed a (pre-)configured threshold. Hence the quality of single-shot S-RSSI measurements completely characterize the CBR metrics measurements quality. So, there is no need to introduce any CBR requirements.
Proposal #6:
Single-shot S-RSSI measurement requirement is used for V2X Congestion control.

7. Conclusions

In this contribution, we have provided our views on the remaining details of V2X RRM Core part requirements. In summary, we make the following proposals:
Proposal #1:
NTA_offset = 0 for the case of SyncRef UE as time reference.
Proposal #2:
SLSS initiation/cease requirements are applicable to the V-UEs supporting SLSS only. The requirements are not applicable to P-UEs.
Proposal #3:
PSSCH/PSCCH transmission drop for the purpose of SLSS detection is not allowed. 


SLSS and PSBCH transmissions drop for the purpose of SLSS detection is allowed. The drop rate and conditions are FFS.
Proposal #4:
The following RRM Core requirements are defined for the V2X autonomous resource selection/reselection 

· Single shot PSSCH-RSRP measurement accuracy 
· Single shot S-RSSI measurements accuracy

· Generic resource selection/reselection procedure

Proposal #5:
Use the following side conditions for the PSSCH-RSRP measurements requirements
· Absolute accuracy: PSSCH_Ec/Iot ≥ -3dB
· Relative accuracy: PSSCH_Ec/Iot ≥ 0 dB
Proposal #6:
Single-shot S-RSSI measurement requirement is used for V2X Congestion control.
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