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1. Introduction

In the previous meeting RAN4 reached agreements on the finalization of the V2V WI [1] RRM Core part with a subset of scenarios/features being prioritized. Meantime, many items were left undecided and the discussion was postponed to a later stage. In RAN #73 the revised V2X WID was agreed [2]. In accordance to the new WID, the leftovers of the V2V WI were moved to the V2X WI scope.

In this contribution we provide our views on the V2V/V2X RRM Core requirements for the UE autonomous resource selection/reselection mechanisms.
2. Discussion
2.1 RRM core requirements for UE autonomous resource selection

To ensure efficient V2V operation in the congested environments a specific autonomous resource selection collision avoidance mechanism was defined based on the signal environment sensing using PSSCH-RSRP and S-RSSI measurements. This resource selection is applicable for the sidelink transmission mode 4 (i.e. autonomous mode operation) and is described in details in the TS 36.213 Section 14.1.1.6. The S-RSSI and PSSCH-RSRP measurements are defined in the TS 36.214 Sections 5.1.28 and 5.1.29.
In terms of RRM core requirements, in our view the PSSCH-RSRP and S-RSSI measurements requirements should be defined. No other requirements may be defined since the resource selection procedure is explicitly and in details defined in the RAN1 specifications. 
Below, we provide our understanding of the associated measurements:

PSSCH-RSRP

· In accordance to RAN1 agreements “PSSCH Reference Signal Received Power (PSSCH-RSRP) is defined as the linear average over the power contributions (in [W]) of the resource elements that carry demodulation reference signals associated with PSSCH, within the PRBs indicated by the associated PSCCH.”
· Based on the resource selection procedure UE is required to perform PSSCH-RSRP measurements for all transmissions in each subframe (except subframes used for own transmission). The PSSCH-RSRP is measured on the PSSCH DMRS with single measurement over full PSSCH resource. UE should also be able to keep the performed PSSCH-RSRP measurements and associated PSCCH signalled parameters (resource reservation interval, priority) for the resource reservation interval duration (from 100ms up to 1sec). 
· In general, UE can also use PSCCH DMRS but this can be up to UE implementation and UE needs to take into account the 3 dB PSD offset between the PSCCH and PSSCH. Due to high speed conditions, from the implementation perspective, per-symbol RSRP estimation is preferred (i.e. no coherent combining over different DMRS symbols).
S-RSSI

· In accordance to RAN1 agreements “Sidelink RSSI (S-RSSI) is defined as the linear average of the total received power (in [W]) per SC-FDMA symbol observed by the UE only in the configured sub-channel in SC-FDMA symbols 1, 2, …, 6 of the first slot and SC-FDMA symbols 0,1,…, 5 of the second slot of a subframe”.

· Based on the resource selection procedure UE is required to perform S-RSSI measurements for all V2V transmissions in each subframe (except subframes used for own transmissions). UE should keep the non-filtered S-RSSI measurements for 1 sec period. The frequency granularity of S-RSSI measurements depend on V2V RRC configuration. The minimum granularity is 4 PRB. Hence, the total number of measurements for 20 MHz BW that need to be simultaneously stored is up to 25000 for single carrier.
· S-RSSI measurements should be done in all available V2V resources incl. PSCCH, PSSCH and empty resources. Furthermore, the measurements should be done for each PRB in the subchannel in order to take into account possible signal variations in different PRBs (e.g. due to in-band emission, power offset between PSSCH and PSCCH).
In our view, from RAN4 perspective only S-RSSI and PSSCH-RSRP measurement accuracy requirements should be introduced as a part of RRM core part discussion. The measurement periods and granularity are well defined from the RAN1 perspective and don’t lead to uncertainty in terms of evaluation periods, etc. 

Proposal #1:
Introduce PSSCH-RSRP and S-RSSI absolute and relative measurements accuracy requirements. No other core part requirements should be defined for the UE autonomous resource selection procedure.
2.2 Simulation assumptions for S-RSSI and PSSCH-RSRP measurements

In order to define accuracy requirements, RAN4 needs to discuss the simulation assumption and conduct the analysis. The general scenarios and assumptions to be considered for the S-RSSI and PSSCH-RSRP measurements evaluations are as follows:

General
· AWGN, ETU500, EVA2700
· Band 47 operation (5.9 GHz)

· GNSS-based synchronization and associated time/frequency synchronization errors

· Transmit antenna: 1
· Receive antenna: 2
PSSCH-RSRP

· The analysis should aim to verify the accuracy for the minimum size resource allocations. For evaluation purposes a range of possible resource allocation sizes should be considered.
· Measurement bandwidth: PSSCH resource allocation. 

· Filtering: No measurements filtering in time. No measurements averaging over different V2V transmissions should be assumed.

· Ec/Iot: -6 dB … 3 dB, take into account PSCCH demodulation performance to derive the minimum SNR
S-RSSI

· The analysis should aim to verify the accuracy for the minimum V2V subchannel size. For evaluation purposes a range of possible subchannels should be considered (4, 5, … PRBs).
· Measurement bandwidth: One subchannel.
· Filtering: No measurements filtering across subframes. No measurements averaging over different V2V subchannels should be assumed.

· Ec/Iot: -6 dB … 3 dB
· Signal model

· Scenario #1: AWGN is present (external noise)
· Scenario #2: PSSCH signal is present
Proposal #2:
Further discuss the simulation assumptions for the PSSCH-RSRP and S-RSSI measurements accuracy evaluations.

2.3 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

· In case the Resource selection test cannot ensure the PSSCH and S-RSSI measurements accuracy, then dedicated tests can be introduced.

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

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

3. Conclusions

In this contribution, we have provided our views on the V2V/V2X RRM Core requirements for the UE autonomous resource selection/reselection mechanisms. In summary, we make the following proposals:

Proposal #1:
Introduce PSSCH-RSRP and S-RSSI absolute and relative measurements accuracy requirements. No other core part requirements should be defined for the UE autonomous resource selection procedure.
Proposal #2:
Further discuss the simulation assumptions for the PSSCH-RSRP and S-RSSI measurements accuracy evaluations.
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