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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In last meeting, RAN2 discuss three options about constructing a TB from different minimum communication range (MCR) from the LCHs during LCP procedure.
Option 1: a TB contains data of only the SL LCH(s) having the same/range of MCR
Option 2: a TB generation is done irrespective of the MCR and in accordance to the normal LCP procedure & MCR is selected afterwards as (e.g.) the highest among the constituents
Option3: Leave it to RAN1
Based on the discussion from last meeting, we provide the detail LCP procedure when forming a TB in this paper.
2 Discussion
Minimum required communication range is first appeared in TR 23.786 [1]. It is minimum distance (Range) in meters from the transmitter V2X UE (or a device) where the QoS fulfilment actually applies based on LS from SA2 [2].
	“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 groupcast communication over PC5 reference point.”


Observation 1: The range indicate a minimum distance the QoS should be fulfilled.
In the SA2 #129 meeting, the role of range parameter has been clarified, as in TR 23.786 [1] 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 2: AS layer can use range for optimization purpose.
In order to achieve the purpose, RAN1 and RAN2 had made some agreements related range in the past meetings, which are captured in the Annex.
From power control aspect, TX UE can decide not to use max power (e.g., 23dBm) to transmit a TB, 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.
[image: ]
Another figure shows when considering MCR in the simulation (only guarantee QoS of RX UE within range. MCR can help UE to decide a proper transmission power to save power and still guarantee QoS requirements.
Observation 3: Power control can based on MCR requirements.
[image: ]
Based on observation 1, 2, 3, option 2 does not consider MCR during SL LCP, which is not a preferred solution compared to option 1, UE always need to apply a larger transmission power to fulfill MCR requirement of all SL LCHs, which cause interference to neighboring UE. Therefore, from interference mitigation point of view, the MCR should be considered during LCP procedures.
Proposal 1: Consider MCR during LCP procedures.
There are different alternatives to consider MCR during LCP procedures:
· Alternative 1: Consider MCR when selection of logical channels
· This alternative excludes logical channels that are not satisfied the conditions, e.g., the logical channels are not similar to the MCR. After logical channel selection, follow the same procedure in allocation of resources.
· The MCR can be indicated from lower layer if RAN1 has more progress on MCR in 2nd SCI detail (See Annex) or use MCR of highest priority LCH.
· Alternative 2: consider MCR when allocation of resources. In this alternative, there are still several variants to use MCR during the procedure.
· Variant 1:
· First serve those SL LCH with Bj > 0. If two SL LCH has the same SL LCH priority, server the one with a similar MCR first.
· Second, serve all SL LCHs. If two SL LCHs has the same SL LCH priority, server the one with a similar MCR first.
· Variant 2: Choose MCR of highest priority LCH as criteria (MCRhighest). Then consider MCR first, then Bj.
· First, serve those SL LCH with Bj>0 and MCR < MCRhighest to satisfy their basic requirement (i.e. after resource allocation their new Bj <= 0) 
· Second, serve those SL LCH with Bj>0 and MCR> MCRhighest to satisfy Bj requirement
· Finally: Server all SL LCH from the highest-priority SL LCH and following a decreasing order of SL LCH priority
· Variant 3: Choose MCR of highest priority LCH as criteria (MCRhighest) only.
· First, serve those SL LCH with Bj>0 and MCR < MCRhighest to satisfy their basic requirement (i.e. after resource allocation their new Bj <= 0) 
· Then, server all SL LCH from the highest-priority SL LCH and following a decreasing order of SL LCH priority

The difference between these alternatives is Alt 1 might have too many padding than Alt 2 when the MCR is too small. Alt 2 is more like compromise solutions to avoid too much wasted resource.
Proposal 2: RAN2 to discuss considering MCR during selection of logical channels or allocation of resources. Detail stage 3 CR can be discussed further.
Since MCR only indicate minimum communication range of each LCH, it is reasonable to set TB’s MCR value to the maximum value of selected LCH (i.e. signaled in SCI based on RAN1#98Bis agreement).
Proposal 3: The MCR value of a TB is the maximum MCR of multiplexed LCH in this TB.
3 Conclusions
This document discussed whether or not MCR should be considered during LCP procedure and if MCR is considered, which part in LCP is adopted, observations and proposals are made as follow:
Observation 1: The range indicate a minimum distance the QoS should be fulfilled.
Observation 2: AS layer can use range for optimization purpose.
Observation 3: Power control can based on MCR requirements.
Proposal 1: Consider MCR during LCP procedures.
Proposal 2: RAN2 to discuss considering MCR during selection of logical channels or allocation of resources. Detail stage 3 CR can be discussed further.
Proposal 3: The MCR value of a TB is the maximum MCR of multiplexed LCH in this TB.
4 Annex
In RAN2 #107 meeting, range is considered as one parameter in the configuration.
	2-3: Transmission range to SLRB mapping is considered as one of the SLRB parameters for configuration.


In RAN1 #97 meeting, RX-UE does not transmit feedback when out of range.
	• For at least option 1 based TX-RX distance-based HARQ feedback for groupcast,
o 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


In RAN #107bis meeting
	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.


These issues are addressed in [5] to justify the need for range restriction for LCP. Besides that, transmission power should be considered as well while forming the TB, RAN1 #98bis meeting made following agreements
	•	Congestion control can restrict the values of at least the following PSSCH/PSCCH TX parameters per resource pool:
o	Range of MCS for a given MCS table supported within the resource pool
o	Range of number of sub-channels
o	Upper bound of number of (re)transmissions – already agreed in mode 2 AI
o	Upper bound of TX power (including zero TX power)
•	Congestion control can set an upper bound on channel occupancy ratio (CR), CRlimit.
•	Ranges/bounds of the transmission parameters and CRlimit are functions of QoS and CBR.
•	In addition to congestion control (in use or not in use), the above parameters can be restricted by reusing the same mechanism as in LTE
o	For speed, further discussion on absolute vs. relative speed
o	FFS other parameter(s) that can be restricted 
o	FFS whether or not to tie the speed with a UE capability

• For the communication range requirement for TX-RX distance-based HARQ feedback, explicit indication in the 2nd stage SCI is used.
o FFS details

Lookup table links CBR range with values of the transmission parameters and CRlimit for each value of the indication of a priority of a sidelink transmission carried by SCI payload (as per WA from RAN1#98), Lookup table is (pre)configured. Details up to RAN2. 
•	Up to 16 (as a working assumption) CBR ranges are supported
o	The working assumption will be automatically confirmed in RAN1#99 if no further input
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