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This paper discusses how AS layer utilizes range parameter based on LS 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.”



Based on the content of LS, first, we will first discuss how range parameter could be used for power control. Then, we will discuss the associated with HARQ operation.
Discussion
[bookmark: _Toc528574709][bookmark: _Toc528856104][bookmark: _Ref528871416][bookmark: _Ref528871423]In the recent SA2 #129 meeting, the role of range parameter has been clarified, as updated in TR 23.786 solution 19. In short, range is not regarded as a QoS parameter, instead upon RAN decisions it can be provided by V2X layer to AS layer for e.g. optimization purpose.
	TR 23.786 Solution #19:
	V2X Layer informs the Access Stratum Layer of the communication type, and QoS parameters (including 5QI) and Range for the group communication traffic;
NOTE 1:	Range may also be provided to AS Layer for the dynamic group communication operations, depending on RAN decisions.


Observation 1: Range is a parameter that can be associated with a V2X service and provided from upper layer to AS layer. However, it is not seen as a QoS metric which has to be achieved by AS layer.
MAC PDU
From RAN2 perspective, since a V2X message will be associated with a radio bearer at AS layer for transmission, V2X messages with different range [1] requirements shall not be multiplexed into the same MAC PDU because PHY may need to apply different HARQ operation for different communication ranges.

Proposal 1: TX UE doesn't multiplex V2X messages with different communication range into the same transport block.

Power control
From power control aspect, TX UE can decide not to use max power (e.g., 23dBm) to transmit, TX UE can reduce transmission power to reduce interference and save power as long as the within range UEs have met their QoS requirement. Below is a figure shows that average PRR is almost the same when TX UE use full power (i.e., 23dBm) to transmit and only using roughly 17dBm to transmit under highway scenarios. The unit of one distance index is 20 meters.
Observation 2: Power control can reduce UE power consumption and also reduce interference level.

[image: ]
Another figure shows when considering range parameter in the simulation (only guarantee QoS of RX UE within range.
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Range parameter can help UE to decide a proper transmission power to save power and still guarantee QoS requirements.
Proposal 2: TX UE can do power control for those RX UEs who are within the range, for out of range UE, serve them in a best effort way.

Distance estimation
From AS layer perspective, without upper layer’s assistance, there is no way to precisely measure the range since positioning information is not available at AS layer. We list several methods to estimate the distance between the TX UE and RX UE:
· Based on positioning information provided by upper layer
· Based on TA to estimate distance.
· Based on received signal power, e.g. lower received power indicates larger distance
In our view, all methods provides different level of range estimation and for different purposes. For example, the positioning information from upper can provide most accurate distance estimation, but upper layer need to provide the positioning information. TA can be used to estimate distance from base station, but how it works in sidelink still need to investigate. Received signal power is a simpler one, which is also directly related to decoding performance, however, the distance estimation of this method is not accurate due to varying channel condition.
The usage of range parameter might depend on different purposes, for safety purpose, physical distance should be used, for power control and decoding performance purpose, received signal power strength should be used.
Observation 3: At access stratum, range usage would depend on different purpose.
Proposal 3: RAN2 should consider at least received signal power as distance estimation methods, position information from upper layer could be optional.
HARQ operation
RAN1 has already made some agreements about HARQ operation
Agreements:
· For sidelink groupcast, it is supported to use TX-RX distance and/or RSRP in deciding whether to send HARQ feedback.
· Details to be discussed during WI phase, including whether the information on TX-RX distance is explicitly signaled or implicitly derived, whether/how this operation is related to resource allocation, accuracy of distance and/or RSRP, the aspects related to “and/or”, etc.
· This feature can be disabled/enabled

Based on the LS from SA2, AS layer may try to serve out of range UE in a best effort fashion. Taking groupcast for instance, assuming RX UEs, who fail to receive the packet and think it is still in the range due to some mismatch on distance estimation from the RX UE side, will send a NACK to the TX UE. In order to limit the traffic load while sustain the reliability within range, TX UE can be configured to only response, i.e. schedule a retransmission, to those RX UEs that are estimated to be within the range. For instance, TX UE may terminate HARQ retransmission on the basis of the energy of the PSFCH and treat a HARQ feedback only if the energy of the associated PSFCH is above a certain threshold. In the mismatch condition, the worst is TX UE thins the pair is still in range, but RX UE thinks it is out of range and doesn’t send the HARQ feedback, then TX UE would never know what happens to RX UE. Thus, based on above analysis, we propose that TX UE shall also have the ability to decide whether to do retransmission or not.

Proposal 4: TX UE shall have the ability to decide HARQ retransmission or not. The criteria could base on, for example, the energy of the PSFCH and treat a HARQ feedback only if the energy of the associated PSFCH is above a certain threshold.
[bookmark: _Hlk1061596]

[bookmark: _Ref528871418]Conclusions
In section 2 we made the following observations:
Observation 1: Range is a parameter that can be associated with a V2X service and provided from upper layer to AS layer. However, it is not seen as a QoS metric which has to be achieved by AS layer.
Observation 2: Power control can reduce UE power consumption and also reduce interference level.
Observation 3: At access stratum, range usage would depend on different purpose.

Based on the discussion in this paper we propose the following:
Proposal 1: TX UE doesn't multiplex V2X messages with different communication range into the same transport block.
Proposal 2: TX UE can do power control for those RX UEs who are within the range, for out of range UE, serve them in a best effort way.
Proposal 3: RAN2 should consider at least received signal power as distance estimation methods, position information from upper layer could be optional.
Proposal 4: TX UE shall have the ability to decide HARQ retransmission or not. The criteria could base on, for example, the energy of the PSFCH and treat a HARQ feedback only if the energy of the associated PSFCH is above a certain threshold.
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