3GPP TSG-RAN WG4 Meeting #80bis














R4-167770
Ljubljana, Slovenia, 10 - 14 Oct, 2016
Title: 
Discussion on RRM measurements related to UE autonomous resource selection in V2V
Source: 
Huawei, HiSilicon
Agenda item:
8.20.3.4
Document for:
Discussion
1. Introduction

In RAN4#80 meeting, it was agreed in [1] that RAN4 need to define measurement requirements for congestion control and collision avoidance based on RAN1 agreements. In RAN1 #86 meeting, the following agreements were concluded for UE autonomous resource allocation:
	Agreement:
· Step 2: UE excludes resources at least based on SA decoding and additional conditions.

· When SA and its associated data are transmitted in same subframe, option 2-1 (measure on DMRS of PSSCH) is supported
· Option 2-1: A resource is excluded if it is indicated or reserved by a decoded SA and PSSCH RSRP in the associated data resource is above a threshold.
· 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 PRBs indicated by the associated PSCCH.
·  The reference point for the PSSCH-RSRP shall be the antenna connector of the UE.
·  If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding PSSCH-RSRP of any of the individual diversity branches.
· The threshold is a (pre)configurable function of the priority information.

· SA contains the 3-bit PPPP field.

· The threshold is in a range between [-128 dBm] and [0 dBm] with the granularity of [2] dB including minus infinity and plus infinity.

· Email discussion until 2nd Sept. on the numbers in the brackets – Philippe (Huawei)

· The threshold is dependent of both the priority information of the TB to be transmitted and the priority information of the decoded SA.

· 64 thresholds are (pre)configured in total.

· In Step 2, a UE that decodes an SA in TTI m + c within the sensing period assumes that the same frequency resource is reserved by the SA transmitter UE at TTI m + d +P*i.
· P is a parameter fixed to 100 in Rel-14. Possible configurability of this parameter in future releases should be considered in the CR.

· i is selected in the range [0, 1, …, 10] which will be restricted by carrier-specific network configuration or preconfiguration. i=0 means “no intention to reserve the frequency resource.”
· RAN1 assumes the full flexibility in signaling this restriction, e.g., 10-bit bitmap is signaled in this (pre)configuration to indicate each of [1, …, 10] is allowed or not.

· Selection of i is up to UE implementation. RAN1 assumes that UE performs no transmission or no resource reservation if it has no data. FFS in RAN2 how to ensure this RAN1 assumption. 
· i is signalled in the SA using a 4-bit field.

· In Step 2, if an instance of a candidate semi-persistent resource X with the period of P*I collides with a next instance of the resource Y, which is reserved by another UE’s SA and meets the condition of exclusion in the agreed threshold-test, then the UE shall exclude resource X.

· I is the value to be signaled for i in its SA.
· If the number of remaining resource after Step 2 is smaller than [20]% of the total resources within the selection window, the UE repeats Step 2 using all the thresholds increased by [3] dB until the number of remaining resource after Step 2 is larger than [20]% of the total resources.
· Each resource in this counting corresponds to the desired resource allocation.
· Other mechanisms related to the congestion control will be discussed in the V2X WI if time is not allowed in the V2V WI.
· Companies are encouraged to check what the proper number above is. The number can be revisited during the CR phase.
Agreement:
· In Step 3,

· Step 3-0: When the counter reaches zero, 

· With probability p, the UE keeps the current resource and the counter is reset.

· With probability 1-p, resource is reselected by Step 3-1 and 3-2.

· Carrier-specific parameter p is (pre)configured in the range [0, 0.2, 0.4, 0.6, 0.8].

· Step 3-1: UE measures and ranks the remaining PSSCH resources based on total received energy and selects a subset
· The subset is the set of candidate resources with the lowest total received energy. The size of the subset is [20]% of the total resources within the selection window.

· Note that the size of this subset is equal to the minimum possible size of the outcome of Step 2.

· Step 3-2: UE randomly selects one resource from the subset
· When a TB is transmitted in one subframe, when a UE tries to select M sub-channels in one subframe in Step 3, a resource can be any M contiguous sub-channels not excluded in Step 2.

· Energy measurement of each resource is the average of the energy measured in each constituent sub-channel.
· Sidelink RSSI (S-RSSI) is defined as the linear average of the total received power (in [W]) per SC-FDMA symbol observed only in the configured sub-channel in the SC-FDMA symbols #1, #2, …, #12 by the UE. 

· The reference point for the S-RSSI shall be the antenna connector of the UE. 

· If receiver diversity is in use by the UE, the reported value shall not be lower  than the corresponding S-RSSI of any of the individual diversity branches.


In this contribution, we give the discussion on the associated measurement for resource (re)selection, and provide some consideration for impacts on RRM measurement in RAN4.
2. Discussion
Based on current agreements in RAN1, two types of measurement quantity are introduced for UE resource selection/reselection. The definitions of S-RSSI and PSSCH-RSRP are specified in [2] as follows:
· S-RSSI
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.
The reference point for the S-RSSI shall be the antenna connector of the UE.
If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding S-RSSI of any of the individual diversity branches.
· PSSCH-RSRP
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.

The reference point for the PSSCH-RSRP shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding PSSCH-RSRP of any of the individual diversity branches.

UE applies the PSSCH-RSRP measured in a subframe that occurs at or after the reception of a successfully decoded associated SA to a subframe that is indicated by the SA but occurs before the reception of the SA. A candidate resource for PSSCH transmission is excluded if it is indicated or reserved by a decoded SA and PSSCH-RSRP in the associated data resource is higher than a threshold. 

When requested by higher layers in subframe n, the UE shall monitor subframes n-1001, n-1000, n-999, …, n-2 except for those in which its transmissions occur. The time window [n-1001, n-2] can be called as sensing window. The UE shall perform S-RSSI measurement in each sub-channel in these monitored subframes. As show in figure 1, a candidate resource X for PSSCH transmission is defined as a set of contiguous sub-channels in subframe 
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 within the time interval [n+T1, n+T2] called as selection window. For candidate resource X, the metric used for resource selection is defined as the linear average of S-RSSI measured over the same sub-channels in subframes 
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Figure 1: Example of S-RSSI measurement for a candidate resource
Generally speaking, the requirements of measurement period and measurement accuracy need to be specified when introducing a new measurement quantity. Since there is no PSSCH-RSRP and S-RSSI measurement reporting procedure and/or signaling defined in RAN1/2, the PSSCH-RSRP and S-RSSI accuracy requirement cannot be tested directly. RAN4 need to study the purpose of defining the measurements requirements for PSSCH-RSRP.
Proposal #1:
RAN4 shall study the purpose of introducing the measurements requirements for PSSCH-RSRP and S-RSSI.

Moreover, if a suitable methodology of defining PSSCH-RSRP and S-RSSI accuracy does not exist, it seems impossible to specify these requirements. So, RAN4 shall also study the methodology to derive PSSCH-RSRP and S-RSRP accuracy while introducing the measurements accuracy requirements for PSSCH-RSRP and S-RSSI.
Proposal #2:
RAN4 shall study the methodology for deriving PSSCH-RSRP and S-RSRI accuracy if it was agreed to define the measurements requirements for PSSCH-RSRP and S-RSRI.

Since UE cannot predict the subframe in which UE is requested by higher layers for selecting the resource used for the PSSCH transmission, it seems that UE shall continuously perform S-RSSI measurement over each sub-channel in every subframe in order to provide sufficient S-RSSI samples for the judgment of resource selection. As discussed before in LAA, the main source of measurement uncertainty of RSSI is coming from the RF impairment. Thus, link level simulations are not needed to evaluate RSSI measurement accuracies. The existing RSSI measurement accuracies could be the starting point.
Proposal #3:
In RAN4, simulation work is not suggested for defining S-RSSI measurement accuracy.
Un-like DMRS associated with PSBCH, DMRS associated with PSSCH cannot be expected to be periodic transmitted. For a candidate resource, it is hardly to predict how many subframes are available for PSSCH-RSRP measurement within the sensing window. Moreover, the number of PRBs configured for PSSCH may be different for each measurement sample. Hence, it seems impossible to perform non-coherent combination between different subframes for PSSCH-RSRP measurement. Moreover, the PSSCH-RSRP accuracy may suffer from channel fading if layer 1 filtering was not applied
Observation#1:
It is unlikely to perform non-coherent combination between different subframes for PSSCH-RSRP measurement.
Observation#2:
PSSCH-RSRP accuracy may suffer from channel fading if layer 1 filtering was not applied.
3. Conclusions

This contribution provides the analysis on RRM measurement related to UE autonomous resource selection in V2V. The following proposals and observations are provided:

Proposal #1:
RAN4 shall study the purpose of introducing the measurements requirements for PSSCH-RSRP and S-RSSI.

Proposal #2:
RAN4 shall study the methodology for deriving PSSCH-RSRP and S-RSRI accuracy if it was agreed to define the measurements requirements for PSSCH-RSRP and S-RSRI.

Proposal #3:
In RAN4, simulation work is not suggested for defining S-RSSI measurement accuracy.
Observation#1:
It is unlikely to perform non-coherent combination between different subframes for PSSCH-RSRP measurement.
Observation#2:
PSSCH-RSRP accuracy may suffer from channel fading if layer 1 filtering was not applied.
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