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1. Introduction
In the last RAN2 #107bis meeting, the LCP procedures were discussed and reached the following agreement:

	Agreements on LCP:

2: LCP will take HARQ A/N enabled/disabled into account, e.g. packet with HARQ enabled will be multiplexed only with packets with HARQ enabled.


Besides HARQ A/N enabled/disabled, the number of HARQ retransmissions may also need to be considered in LCP procedure, if agreed to be configured as one of the SLRB parameters.
Moreover, the Range in LCP procedure were also discussed in the online session, but the opinions from companies are quite split and no consensus are reached. On one hand, multiplexing packets with different Range requirements can be beneficial in the perspective of resource ultilization efficiency. On the other hand, the configuration and criterion to decide which range of Range is allowed in one TB are challenging. 
This contribution will discuss the remaining issues in LCP regarding the number of HARQ retransmissions and Range, and suggest to not consider them in the LCP procedure.
2. Discussion
2.1 HARQ (re-)transmission number

In previous email discussion [2], whether the number of HARQ retransmissions should be considered as one of the SLRB parameters is discussed but without any consensus.
In the last RAN1 #98bis meeting, the following agreements were reached about maximum number of HARQ (re-)transmissions for mode-2 UE:
	Agreements:

· Maximum number of HARQ (re-)transmissions is (pre-)configured per priority per CBR range per transmission resource pool


· The priority is the one signaled in SCI

· This includes both blind and feedback-based HARQ (re)-transmission

· The value range is any value from 1 to 32

· If the HARQ (re)transmissions for a TB can have a mixed blind and feedback-based approached (FFS whether or not to support this case), the counter applies to the combined total


Although RAN1 agrees that the configuration is per priority per CBR range per transmission resource pool, it cares more about the resource allocation, rather than based on the consideration of QoS requirement. From RAN2’s perspective, it is still open to discuss whether the maximum number of HARQ (re-)transmissions can also be configured in the SLRB level or per link level. Detailed discussions can be found in another vivo contribution [3]. If the maximum number of HARQ (re-)transmissions is agreed to be configured per SLRB level, we should further consider the impact brought to LCP procedure.
As the value range of maximum number of HARQ (re-)transmissions is any value from 1 to 32, if we decide only the SL LCH(s) having exactly the same retransmission number can be multiplexed into one TB, it is obviously causing a waste of resources. If the range of retransmission number is configured, for example, SL LCH(s) with value from 1 to 16 can be multiplexed, still the complexity will be increased for LCP and with reduced resource efficiency. Moreover, it would be challenging to determine the proper range of maximum number of HARQ (re-)transmissions that would be allowed for multiplexing. Instead, the TB generation can be done according to the LCP procedure without considering the maximum HARQ retransmission number, and the maximum number of HARQ (re-)transmissions can be determined after the TB is generated, e.g., to be set as the maximum value among different SL LCH(s). In that sense, the SL LCH(s) with smaller value of maximum number of HARQ (re-)transmissions is actually regarded as a higher reliability requirement, but at the same time the resource efficiency can be improved. Therefore, we propose:
Proposal 1: If the maximum number of HARQ (re-)transmissions is configured per SLRB level, it is not considered in LCP procedure (i.e. SL LCH(s) with different maximum number of HARQ (re-)transmissions can be multiplexed into one TB).
And, the maximum number of HARQ (re-)transmissions of the multiplexed TB should be the largest value of the maximum number of HARQ (re-)transmissions among the SL LCH(s) inside, otherwise some of the SL LCH may not satisfy corresponding QoS requirement.
Proposal 2: The maximum number of HARQ (re-)transmissions of the multiplexed TB should be the largest value of the maximum number of HARQ (re-)transmissions among the SL LCH(s) inside.
2.2 Range
The Range is defined as follows in TS 23.287 [4]:
	5.4
QoS handling for V2X communication

5.4.1
QoS handling for V2X communication over PC5 reference point

5.4.1.1
QoS model

5.4.1.1.1
General overview

<Text omitted…>
-
When groupcast mode of V2X communication over NR based PC5 is used, a Range parameter is associated with the QoS parameters for the V2X communication. The Range may be provided by V2X application layer or use a default value mapped from the service type based on configuration as defined in clause 5.1.2.1. The Range indicates the minimum distance that the QoS parameters need to be fulfilled. The Range parameter is passed to AS layer together with the QoS parameters for dynamic control.

<Text omitted…>
5.4.2.4
Range

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 as defined in TS 38.300 [11], to achieve the QoS guarantee indicated by PC5 QoS parameters.

Range is in the unit of meters. The UE is configured with the maximum Range value it can use for a particular V2X service. A V2X service may request a different range value, and the V2X layer ensures that it does not exceed the maximum Range value.

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


And in the RAN1 #97 meeting, it was agreed that:

	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


Based on the definition and agreement, the use of Range parameter in AS-layer is mainly targeting for HARQ feedback in groupcast for now. When we consider whether multiplexing different SL LCHs with different Range requirement into one TB or not, we can focus on the HARQ feedback impact. 
To start with the simplest case, when one Range requirement associated to SL LCH is much differentiated with another one, say Range=1000m and Range=50m, it is reasonable that they should not be multiplexed into one TB. The reason is that, it would be hard to determine what should be the Range requirement of the multiplexed TB. We can have an example that there are two packets with Range=1000m and Range=50m from the same TX UE, and the TX-RX distance is 150m, 200m, 250m, 400m for different RX UEs. There are several possible cases:

1. The packets with Range=1000m and Range=50m are NOT multiplexed into one TB. The RX UEs transmits HARQ feedback for the TB with Range=1000m and does not transmit HARQ feedback for the TB with Range=50m.
2. The packets with Range=1000m and Range=50m are multiplexed into one TB. The TB range is set to 1000m. The RX UEs transmits the HARQ feedback for that TB. 
3. The packets with Range=1000m and Range=50m are multiplexed into one TB. The TB range is set to 50m. The RX UEs does not transmit the HARQ feedback for that TB. 
For case 3, the RX UE should have transmitted the HARQ feedback but not, which is unacceptable. For case 2, all the RX UEs do not need to transmit any HARQ feedback for the packet with Range=50m, but as it is multiplexed with packet having requirement of Range=1000m into one TB, they will transmit HARQ feedback. This problem actually exists as long as the Range requirements of different packets in one TB are not exactly the same, but the larger the difference is, the bigger impact will be there. 

On the other hand, one challenging issue is that the range requirement is taken as an input from V2X application layer without standardized value defined in SA2, which means theoretically it can be of any value. If we do not multiplex the packets which does not have the exactly same Range requirement, it seems a definite waste of resources and may not even be realistic. Therefore, it seems that it is better to multiplex packets with different Range requirements when the Range requirements fall into the same range, and this range can be configured by the network, e.g. Range requirements from 50m to 100m can be multiplexed into one TB. Therefore, we propose:

Proposal 3: Packets with different Range requirements can be multiplexed into one TB, if the values of Range requirements are in the adjacent scope which is (pre-)configured by network or specified.

Moreover, as mentioned before, as long as the final Range requirement associated to the multiplexed TB is smaller than the packets’ highest Range requirement, it will cause the RX UE who should have transmitted the HARQ feedback but not, which is unacceptable. Therefore, the multiplexed TB should be associated with the highest Range requirement of SL LCH.

Proposal 4: The Range requirement of the multiplexed TB should be the highest Range requirement of SL LCH inside.
3. Conclusion
In this contribution, we discussed some remaining issues in LCP regarding the number of HARQ retransmissions and Range and we have the following observations and proposals:
Proposal 1: If the maximum number of HARQ (re-)transmissions is configured per SLRB level, it is not considered in LCP procedure (i.e. SL LCH(s) with different maximum number of HARQ (re-)transmissions can be multiplexed into one TB).
Proposal 2: The maximum number of HARQ (re-)transmissions of the multiplexed TB should be the largest value of the maximum number of HARQ (re-)transmissions among the SL LCH(s) inside.
Proposal 3: Packets with different Range requirements can be multiplexed into one TB, if the values of Range requirements are in the adjacent scope which is (pre-)configured by network or specified.
Proposal 4: The Range requirement of the multiplexed TB should be the highest Range requirement of SL LCH inside.
References
[1] RAN1 #107bis chairman notes.

[2] R2-1909074, “Report of email discussion [106#81][NR/V2X] SLRB”, ZTE(rapporteur), 3GPP TSG-RAN WG2#107, Prague, Czech Republic, 26th - 30th August 2019.

[3] R2-1914924, “Remaining issues on HARQ support for NR Sidelink”, vivo, 3GPP TSG-RAN WG2 Meeting #108, Reno, USA, 18th – 22nd November 2019.

[4] 3GPP TS 23.287 V16.0.0 (2019-09).

[image: image1.png]



