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1 Introduction

Communication range is one of QoS parameters for V2X SL communication. In RAN2#107, it is agreed that transmission range to SLRB mapping is considered as one of the SLRB parameters for configuration. In this contribution, we will further discuss on communication range. 
2 Discussion
An LS on communication range was received from SA2 [1]. 
	“The Range value indicates the applicability of the PC5 QoS parameters in PC5 communication, i.e. when the receiving UEs are not within the Range specified distance from the transmitting UE, the communication is best effort, Lower layer (PHY/MAC layer) may use the Range to determine the corresponding packet handling, e.g. HARQ. to achieve the QoS guarantee indicated by PC5 QoS parameters.

Range is in the unit of meters. UE is configured with the maximum Range value it can use for a particular V2X service. A V2X service may choose to use a lower range value.

Range is only used for unicast and groupcast communication over PC5 reference point.”


Then a reply LS was sent by RAN1 [2].
RAN1 Response: RAN1 has agreed that TX-RX distance (i.e., the distance between the transmitter UE and the receiver UE) is used at least in an operation of option 1 for sidelink HARQ feedback in groupcast. In this operation, the receiver decides whether to transmit HARQ feedback for a PSSCH based on the TX-RX distance and the communication requirement. Detailed agreements are as follows:

	Agreements:
· For at least option 1 based TX-RX distance-based HARQ feedback for groupcast,
· A UE transmits HARQ feedback for the PSSCH if TX-RX distance is smaller or equal to the communication range requirement. Otherwise, the UE does not transmit HARQ feedback for the PSSCH

· TX UE’s location is indicated by SCI associated with the PSSCH.

· Details FFS 

· The TX-RX distance is estimated by RX UE based on its own location and TX UE location.

· The used communication range requirement for a PSSCH is known after decoding SCI associated with the PSSCH

· FFS implicit or explicit

· FFS how to define location
Description of Option 1 of SL HARQ feedback for groupcast:

· Receiver UE transmits HARQ-NACK on PSFCH if it fails to decode the corresponding TB after decoding the associated PSCCH. It transmits no signal on PSFCH otherwise.


In the LSs, both SA2 and RAN1 have same view that communication range is used in groupcast and unicast. RAN2 also discussed QoS related issues. In RAN2#107, it is agreed that transmission range to SLRB mapping is considered as one of the SLRB parameters for configuration. Then there arises the question how to use the parameter.

In LTE V2X, when an SL grant is received, MAC selects MCS for the grant then do LCP to multiplex the MAC PDU to send. The selected MCS is related to upper layer configuration and measured CBR. Though there is no communication range in LTE V2X QoS, CBR is taken into consideration for selection of MCS.

MCS of SL TX has impact on transmission range. Given a TX power and a TX bandwidth under a CBR condition, higher MCS has shorter communication range. With the addition of communication range into V2X QoS, it is reasonable to be taken into account for selection of MCS. Besides, it is necessary to select MCS in order to achieve quite different requirements in TR 22.886, such as:

[PR.5.6-002]
The 3GPP system shall be able to support over [99] % target packet delivery reliability rate in [1000] m. 

[PR.5.6-007]
The 3GPP system shall be able to support peak data rate of [1] Gbps for a single UE for a short period of time in range of [50] m, in case of imminent collision.
Proposal 1: Take communication range into account to select MCS at TX UE.

Other than MCS, TX power has impact on transmission range too. RAN1 have discussed on power control of SL transmission and gotten a couple of agreements. MAC layer has no knowledge on the TX power currently. However, MAC should not know the TX power of a SL grant from layer functionality point of view. So MAC still cannot get to know the transmission range of a SL grant after a MCS is selected. 
However, to guarantee the communication range of a QoS flow, it is needed to check whether a SL grant can be used for a LCH with communication range parameter. So transmission range should be available for a grant.

Proposal 2: Transmission range should be available along with a SL grant.

Given a transmission range of a SL grant, radio resource is not efficient in case the communication range of the LCH with the highest priority is much shorter than the transmission range. In this case, only shorter transmission range is needed to be guaranteed then higher MCS can be used and more data can be transmitted. In order to make the system to use radio resource efficiently, it is better to select MCS based on the communication range of the data available LCH with the highest priority. One possible way is to provide the communication range to PHY in advance. The information should be updated while the data available LCH with the highest priority is changed. Another possible way is that there are several transmission ranges and corresponding TB sizes along with a SL grant. MAC selects one according to the latest data available LCH with the highest priority.
Proposal 3: RAN2 discuss the following 2 options for determining the transmission range of a SL grant

1) PHY is provided the communication range of the data available LCH with the highest priority in advance.
2) MAC select one among several transmission ranges (corresponded to different TB sizes) along with a SL grant based on the latest data available LCH with the highest priority.
Proposal 4: RAN2 send an LS to RAN1 if something agreed and RAN1 need to be involved.
3 Conclusion

Based on the discussions in this paper we propose:
Proposal 1: Take communication range into account to select MCS at TX UE.

Proposal 2: Transmission range should be available along with a SL grant.

Proposal 3: RAN2 discuss the following 2 options for determining the transmission range of a SL grant

1) PHY is provided the communication range of the data available LCH with the highest priority in advance.
2) MAC select one among several transmission ranges (corresponded to different TB sizes) along with a SL grant based on the latest data available LCH with the highest priority.
Proposal 4: RAN2 send an LS to RAN1 if something agreed and RAN1 need to be involved.
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