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1 Introduction
In the current version of the MAC specification [3], the UE sets the range parameter in SCI as the maximum value of the sl-TransRange parameter set for any LCH containing data in the MAC PDU.  In this contribution, we show that this may affect the ability to meet QoS for LCHs without sl-TransRange configured.  We suggest an LCP restriction for LCHs with and without sl-TransRange configured to address this issue. 
2 Handling of the Range Parameter in SCI
The range parameter in NR V2X is used to indicate to the transmitting UE the minimum distance over which the QoS parameters associated to a QoS flow should apply [1].  Specifically, the QoS parameters of a QoS flow should apply up to a distance represented by the range parameter.  Beyond this range, the transmission becomes best effort.

At the AS layer, the UE includes the range parameter in the SCI of groupcast transmissions so that receiving UEs which are located outside of the transmission range do not send HARQ feedback which may cause unnecessary retransmissions.  

The MAC layer sets the range parameter in SCI to the maximum value of sl-TransRange configured for each LCH multiplexed into a PDU.  Using the maximum value ensures that the QoS of data for each LCH is still met. 

Observation 1:
Range-based HARQ feedback mechanism for groupcast in intended to enhance resource efficiency without sacrificing QoS 
In the RRC specification, sl-TransRange is optional, and the network may not configure it for LCHs associated with QoS flows that do not have a range requirement.  This may be the case when upper layers cannot determine a value of range beyond which best effort behaviour is acceptable.  When transmitting data associated with these LCHs, the UE does not use the range-based HARQ feedback mechanism and the MAC layer does not include range in SCI.  This is inline with what was agreed when the TX UE does not have location information.  Specifically, when the TX UE lacks information necessary to make use of the range-based HARQ feedback mechanism, the range is not included in the SCI.
Observation 2:
Range is not included in the SCI for groupcast when the TX UE lacks information needed to use the range-based HARQ feedback mechanism (i.e. range is not configured or UE location is unknown) 

The network may configure LCHs with and without range requirement for the same destination.  In the current MAC specification, this scenario is handled by setting the range in the SCI as the maximum among the LCHs that have range configured.

6>
if negative-only acknowledgement is selected, UE’s location information is available, and sl-TransRange has been configured for a logical channel in the MAC PDU, and Zone_id is determined as specified in TS 38.331 [5]:
7>
set the communication range requirement to the value of the longest communication range of the logical channel(s) in the MAC PDU, if configured;
This may result in the QoS of an LCH without range requirement to not be met when it is multiplexed with an LCH having range requirement, range-based HARQ feedback mechanism will be used for a LCH where this is not intended.  Based on previous observations, this should be addressed as it violates the initial intention of range-based HARQ feedback representing an enhancement that does not sacrifice QoS.  
Observation 3:
In the current MAC specification, the QoS of an LCH without range requirement may not be met if multiplexed with a LCH with range requirement
Proposal 1:
RAN2 addresses the issue that QoS of an LCH without range may not be met as a result of multiplexing with an LCH with range
To address the above option, there seems to be two options:

Option 1: Disable range-based HARQ feedback when LCH with and without range are multiplexed together:
In this option, a UE would not include range in SCI (and therefore not use range-based HARQ feedback mechanism) when the MAC PDU contains data from at least one LCH configured without range.  
Option 2: Do not allow multiplexing of data with and without range together in a MAC PDU
In this option, an LCP restriction (similar to that of HARQ enable/disable) is introduced to avoid that a MAC PDU has data from LCHs with and without range configured.  In RAN2#108 [2], it was agreed to perform LCP transparently of the range requirement.  However, the case where an LCH was configured without range (and therefore range-based HARQ feedback mechanism was not intended to be used for it) was not considered during that discussion/agreement.  

Both option 1 and option 2 can be implemented with minimal changes to the current MAC specification.  However, option 1 has the disadvantage that the range-based HARQ feedback mechanism will be disabled more often (i.e. anytime LCH contains data with and without range requirement).  For that reason, we prefer option 2.  These changes are considered in the CR in R2-2000xxx  
Proposal 2:
In LCP, exclude LCHs configured without range requirement in the PDU when the LCH with highest priority is configured with range requirement (and vice versa)  
Proposal 3:
Agree to the CR in R2-2000xxx.  
3 Conclusion
In this contribution, the following observation were made on handling of the range parameter by the MAC layer:
Observation 1:
Range-based HARQ feedback mechanism for groupcast in intended to enhance resource efficiency without sacrificing QoS 

Observation 2:
Range is not included in the SCI for groupcast when the TX UE lacks information needed to use the range-based HARQ feedback mechanism (i.e. range is not configured or UE location is unknown) 

Observation 3:
In the current MAC specification, the QoS of an LCH without range requirement may not be met if multiplexed with a LCH with range requirement

Based on these observations, the following conclusions were made:

Proposal 1:
RAN2 addresses the issue that QoS of an LCH without range may not be met as a result of multiplexing with an LCH with range

Proposal 2:
In LCP, exclude LCHs configured without range requirement in the PDU when the LCH with highest priority is configured with range requirement (and vice versa)  
Proposal 3:
Agree to the CR in R2-2000xxx.  
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