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Introduction
This document is a summary of the email discussion [105bis#33] [NR/V2X] LCP.
[105bis#33][NR/V2X] LCP (vivo) 
	Identify possible LCP options. Evaluate the need, see companies’ views and select the required option(s). Number of solutions should be minimized (vivo)
	Intended outcome: Report to next meeting
	Deadline:  Thursday 2019-05-02

This email discussion aims to identify possible LCP options. The options identified here takes into account of both LCP procedures specified for LTE V2X Sidelink and NR Uu. This email discussion also strives to collect companies' views on which LCP options are required for NR V2X Sidelink, so as to provide candidate solutions for further study.
Discussion
LCP mapping restriction for Sidelink logical channel
In NR Uu, four kind of LCP restrictions have been specified, i.e., each logical channel may be configured with some restrictions and the Uplink grant received are only dedicated to logical channel(s) which can meet the configured mapping restriction for LCP as follows [1].

********************************From TS 38.321***********************************************
[bookmark: _Toc534933446]5.4.3.1.2	Selection of logical channels
The MAC entity shall, when a new transmission is performed:
1>	select the logical channels for each UL grant that satisfy all the following conditions:
2>	the set of allowed Subcarrier Spacing index values in allowedSCS-List, if configured, includes the Subcarrier Spacing index associated to the UL grant; and
2>	maxPUSCH-Duration, if configured, is larger than or equal to the PUSCH transmission duration associated to the UL grant; and
2>	configuredGrantType1Allowed, if configured, is set to true in case the UL grant is a Configured Grant Type 1; and
2>	allowedServingCells, if configured, includes the Cell information associated to the UL grant. Does not apply to logical channels associated with a DRB configured with PDCP duplication within the same MAC entity (i.e. CA duplication) for which PDCP duplication is deactivated.
NOTE:	The Subcarrier Spacing index, PUSCH transmission duration and Cell information are included in Uplink transmission information received from lower layers for the corresponding scheduled uplink transmission.
********************************From TS 38.321***********************************************

In contributions [2]-[4], it is proposed to inherit some of the LCP restrictions from NR Uu in order to meet the diverse QoS requirement in NR V2X. Therefore, it is necessary to confirm which LCP restrictions from NR Uu can also be applicable to NR Sidelink.

For SCS, RAN1 has agreed that NR sidelink can support multiple numerologies, as shown below [5]. 
	Agreements:
· NR sidelink supports the SCSs supported by Uu in a given frequency range, i.e., {15, 30, 60 kHz} in FR1 and {60, 120 kHz} in FR2.
· FFS the supported CP length
· Baseline is that a UE is not required to receive sidelink transmissions using different SCSs simultaneously in a given carrier.
· FFS if this applies to sidelink synchronization signals/channels
· Baseline is that a UE is not required to transmit sidelink transmissions using different SCSs simultaneously in a given carrier.
· FFS if this applies to sidelink synchronization signals/channels



Moreover, in the NR V2X WID, it is mentioned that scenarios of NR sidelink carrier will consider a single carrier for NR Sidelink transmission and reception. Some companies think that, only one specific SCS is used at a time in NR Sidelink for a given UE. Therefore, the SCS restriction for each logical channel may not be needed. Companies are invited to share their opinions on whether mapping restriction to SL LCP procedure can be considered based on SCS for each Sidelink logical channel.
Question 1: Companies are invited to comment whether the mapping restriction between SCS and Sidelink LCH should be considered in SL LCP procedure:
a) YES
b) NO
	Company
	Option(s)
	Comments

	Samsung
	b)
	In release 16, only single carrier is used SL tranmsission. RAN1 has agreed that, on a carrier there is only one (pre-) configured SL BWP.  BWP is associated with one SCS. So, there is no need to consider SCS in SL LCP procedure in release 16.

	OPPO
	B
	Exactly same view as Samsung.

	vivo
	b)
	There is no need of the mapping restriction between SCS and Sidelink LCH since in NR V2X R16 only one specific SCS is used at a time in NR Sidelink for a given UE. However, it can be introduced in later Release if multiple carrier scenario with different SCSs is supported.

	CATT
	b)
	SCS is not considered since the WID has explicitly indicated that only a single carrier for NR sidelink transmission and reception is considered. 

	MediaTek
	a)
	For future extensibility, we prefer to consider SCS restriction in Rel-16.

	Interdigital
	b)
	A UE is not required to transmit on sidelink using different SCSs on a given carrier.  And since Rel16 supports only single carrier SL operation, mapping restriction based on SCS is not needed.

	ZTE
	B
	As it is agreed in RAN1 #95 meeting, Only one SL BWP is (pre)configured for RRC idle or out of coverage NR V2X UEs in a carrier.  For RRC connected UE, there is a working assumption that only one SL BWP is configured in a carrier for a NR V2X UE. In addition, according to the requirement of WID, only one carrier is supported. Therefore, from system level perspective, there will be only one configured BWP for each NR V2X UE. Correspondingly, UE will not have multiple SCS to use. Then it is not necessary to map SCS with different LCH.

	Huawei, HiSilicon
	a), but finally depending on RAN1 decision.
	In case a UE can be configured with SL carrier(s) with multiple SCSs (i.e. numerologies), such LCP mapping restriction is beneficial as in NR Uu. However, this finally depends on RAN1 decision on whether the same UE can be configured with SL carrier(s) with different SCSs, though in SI they concluded to support different SCS values for NR SL.
Note that we have not reached the consensus that any UE forever can only use one single carrier for NR V2X SL transmission, which also means the restriction that throughout the whole NW only a single carrier can be configured for NR V2X SL (the same carrier is configured by any two neighbour gNBs). Let’s not make such an assumption before this is formally clarified by RAN1/RAN2.

	Qualcomm
	b
	AS single carrier is used in Rel-16 NR sidelink, there would be only one associated SCS is used. So, no need to support this.LCP mapping restriction

	Spreadtrum
	b)
	It was agreed by RAN1 that only one SL BWP in a SL carrier will be supported and numerology is a part of SL BWP configuration. So, there is no need to consider SCS in SL LCP procedure in release 16.

	ASUSTeK
	b
	Since NR sidelink carrier will consider a single carrier and a single BWP on the carrier in Rel-16, there is no need to apply restriction between SCS and Sidelink LCH in SL LCP.

	LG
	b)
	In REL-16, only single carrier with only one BWP is supported.  

	Ericsson
	 b) 
	Not needed with single SL carrier and one SCS per SL carrier. 

	Intel
	b)
	Same view as Samsung

	Apple
	b)
	Share the view of Samsung.

	KT
	b)
	Agree with Samsung.

	Convida
	a)
	For the reason mentioned by Huawei and MediaTek


Summary of Q1:
17 companies provide input to this question. 
14 companies prefer not to consider mapping restriction between SCS and Sidelink LCH in SL LCP procedure. The reasons evoked include:
· In release 16, only single carrier is used SL transmission, mapping restriction based on SCS is not needed;
· SCS is not considered since the WID has explicitly indicated that only a single carrier for NR sidelink transmission and reception is considered;
· Only one SL BWP in a SL carrier will be supported and numerology is a part of SL BWP configuration.
3 companies thinks mapping restriction between SCS and Sidelink LCH should be considered in SL LCP procedure. The argumentation to mapping restriction between SCS and Sidelink LCH is mainly that: In case a UE can be configured with SL carrier(s) with multiple SCSs (i.e. numerologies), such LCP mapping restriction is beneficial as in NR Uu. And it is useful for future extensibility. The reasons also consider that this depends on RAN1 decision.
Therefore,
Proposal 1: With regard to mapping restriction between SCS and Sidelink LCH in SL LCP procedure, RAN2 agrees that:
i. As, in release 16, only single carrier is used for SL transmission, RAN2 assumes mapping restriction between SCS and Sidelink LCH should not be considered in SL LCP procedure;
ii. RAN2 to send an LS to RAN1 for confirmation.

+++++++++++++
For PUSCH duration, it is supported to meet different latency requirements for Uu services. Similarly, NR V2X services also have different latency requirements. Although there is no agreement in RAN1 that flexible PSSCH duration for NR Sidelink are supported, it is deemed to be beneficial if PSSCH duration can be introduced as one metric for NR SL LCP restriction. Companies are invited to share their opinions on whether mapping restriction to SL LCP procedure can be considered based on PSSCH duration for each Sidelink LCH.
Question 2: Companies are invited to comment whether the mapping restriction between PSSCH duration and Sidelink LCH should be considered in SL LCP procedure:
a) YES
b) NO
c) Wait for RAN1
	Company
	Option(s)
	Comments

	Samsung
	a), if RAN1 supports multiple PSSCH durations.
	Wait for RAN1 progress.

	OPPO
	B
	According to RAN1 agreement as follows
Agreements:
· For the operation regarding PSSCH, a UE performs either transmission or reception in a slot on a carrier.
· NR sidelink supports for a UE:
· A case where all the symbols in a slot are available for sidelink.
· Another case where only a subset of consecutive symbols in a slot is available for sidelink
There would be no mini-slot scheduling at dedicated ITS carrier. The only case for mini-slot scheduling is V2X being deployed on licensed band, i.e., shared with UL.
PSSCH-duration was used for Uu by assuming shorter duration is beneficial for latency, but shorter duration is only because of UL/SL carrier sharing, which is due to different reasons and does not motivate the reusing of LCP restriction.

	vivo
	b) 
	We may ask RAN1 if flexible PSSCH durations for NR Sidelink are supported.

	CATT
	a), if supports flexible PSSCH in sidelink.
	If RAN1 supports flexible PSSCH in sidelink, this should be considered in LCP restriction. Agree with vivo that we may ask RAN1 whether flexible PSSCH durations are supported for NR Sidelink or not.

	MediaTek
	a)
	Same as NR Uu, the PSSCH duration can reflect the latency requirement. But we share same view with companies that we should wait for RAN1’s decision on whether to support flexible PSSCH duration.

	Interdigital
	c)
	RAN1 has not yet concluded whether or not multiple PSSCH durations are supported.

	ZTE
	C)
	It is closely related to RAN1

	Huawei, HiSilicon
	a), but finally depending on RAN1 decision
	Same as our replies to Q1, i.e. depending on whether RAN1 will finally introduce multiple PSSCH durations and whether a UE can be configured with multiple PSSCH durations on the SL carrier(s).

	Qualcomm
	c)
	This could wait for RAN1 progress on relevant PHY layer design. 

	Spreadtrum
	a)
	To satisfy diverse QoS requirement, it is natural to inherit maxPUSCH-Duration from NR.

	ASUSTeK
	b
	We share the same view with OPPO.

	LG
	c)
	We should wait until RAN1 makes progress.

	Ericssoin 
	c)
	It should first be discussed in RAN1 whether flexible PSSCH duration for NR Sidelink is supported or not. If supported the mapping restriction between PSSCH duration and Sidelink LCH could be considered. 

	Intel
	b)
	Since there is no current agreements in RAN1 on sub-slot scheduling on PSSCH, this does not seem essential to be considered at this point.

	Apple
	c)
	

	KT
	c)
	Wait for RAN1.

	Convida
	a)
	Share same view as CATT


Summary of Q2:
17 companies provide input to this question.  
6 companies think that, if RAN1 supports flexible PSSCH in sidelink, mapping restriction between PSSCH duration and Sidelink LCH should be considered in SL LCP procedure. So some companies supporting the idea, think RAN2 may have wait for RAN1 progress before further discussion.
4 companies think that PSSCH-duration was used for Uu by assuming shorter duration is beneficial for latency, but shorter duration is only because of UL/SL carrier sharing, which is due to different reasons and does not motivate the reusing of LCP restriction.  So they think that mapping restriction between PSSCH duration and Sidelink LCH should not be considered in SL LCP procedure.
Most companies pointed out that RAN1 has not yet concluded whether multiple PSSCH durations are supported or not, so suggest to wait for RAN1 progress.
Therefore,
Proposal 2: RAN2 to wait for RAN1 progress before deciding on whether the mapping restriction between PSSCH duration and Sidelink LCH should be considered in SL LCP procedure.

+++++++++++++
For configured grant, the type of the configured UL grant (i.e., configured grant type 1) is considered in LCP mapping restrictions with the purpose of restricting the configured grant type 1 to be only used for some specific services (e.g. URLLC) with stringent QoS requirements. RAN1 has agreed that [6]:
	Agreements:
· When NR Uu schedules NR SL mode 1, both type 1 and type 2 configured grants are supported for NR SL 


Given that both configured grant type 1 and type 2 are supported for NR Sidelink, companies are invited to share their opinions on whether mapping restriction to SL LCP procedure can be considered based on configured grant for each Sidelink LCH.
Question 3.1: Companies are invited to comment whether the mapping restriction between configured grant and Sidelink LCH should be considered in SL LCP procedure:
a) YES
b) NO
	Company
	Option(s)
	Comments

	Samsung
	a)
	Needed to restrict the usage of configured grants for latency sensitive services.

	OPPO
	a
	

	vivo
	a)
	In NR Uu, the configuration grant mapping restriction is to restrict eMBB from using certain grants (e.g., grant free) as agreed below. 
RAN2#100 agreements:
Means to restrict eMBB from using certain grants (e.g. grant free) will be specified.  A scheduling type restriction is defined (e.g. a restriction per type of grant)
Similar usage is foreseen for V2X services over NR Sidelink. In such case, the configured grant free resources (type 1) can be dedicated for specific services with stringent QoS requirements like URLLC.

	CATT
	a)
	In order to make better QoS satisfaction for sidelink services, it had better link the LCH and configured grant.

	MediaTek
	a)
	Considering that some V2X services may have stringent QoS requirement than others, it would be good to differentiate them on the usage of configured grant.

	Interdigital
	a)
	Similar to Uu, V2X services with stringent QoS requirements should make use of configured grants.

	ZTE
	A
	Different types of configured grant are targeted to different QoS required service. E.g. for some URLLC service which requires low latency, configured type 1 grant can be applied so as to ensure the latency requirement. For SPS service, type 2 configured grant can be configured for the UE.

	Huawei, HiSilicon
	a)
	As in NR Uu, configured SL grant type 1 should be mainly used for advanced V2X services with stringent requirements as URLLC. 

	Qualcomm
	a)
	

	Spreadtrum
	a)
	Share samsung’s view

	ASUSTeK
	a)
	

	LG
	a)
	

	Ericsson 
	a) 
	

	Intel
	a)
	

	Apple
	a)
	

	KT
	a)
	

	Convida
	a)
	


If the answer is YES for Question 3.1, then:
Question 3.2: Which type(s) of configured grant is considered as SL LCP mapping restriction for Sidelink LCH?
a) Type 1
b) Type 2
c) Both Type 1 and Type 2
	Company
	Option(s)
	Comments

	Samsung
	c)
	There can be one or more active configured grants. Network can simply indicate which configured grant(s) irrespective of type 1 or type 2, can be used for which logical channel(s).

	OPPO
	A or C
	Option a) is from cellular, and can be reused here. In addition, we see no functionality difference between type-1 and type-2 (except (de)activation method), so may be applied as well.

	vivo
	a)
	Follow NR Uu principle, i.e., LCP restriction only for configured grant type 1.

	CATT
	c)
	One LCH can be associated with either type 1 CG or type 2 CG, or one LCH can be associated with both type 1 CG and type 2 CG.

	MediaTek
	a) or c)
	a) is good to be aligned with the design of NR Uu, and it saves spec effort. However, we are open to Type 2 configured grant because we do not see strong reason to exclude type 2 configured grant as LCP restriction.

	Interdigital
	c)
	Some V2X services may be best suited to use type 1, while others may use type 2.  Mapping restrictions should therefore apply to both types. 

	ZTE
	A
	Type1 configured grant is a shared resource, among multiple UEs. Therefore, if one UE does not use configured type 1 resource, the resource will not be wasted but used by other UEs. But for type 2 configured grant, it is dedicated assigned to one UE. In order to avoid resource waste of type 2 configured grant, it is suggested not to have LCP restriction for the type 2 configured grant on one logical channel.

	Huawei, HiSilicon
	a)
	Same as NR Uu. 

	Qualcomm
	c)
	Both types of grants can be used for LCP mapping restriction

	Spreadtrum
	a) or c)
	Share OPPO’s view

	ASUSTeK
	c)
	Agree with CATT and Interdigital.

	LG
	a)
	Same as NR Uu.

	Ericsson
	a) or c) 
	Share OPPO’s view

	Intel
	c)
	Agree with QCom

	Apple
	c)
	Agree with Oppo that we don’t see functional differences between two types.

	KT
	c)
	Same view with Qualcomm.

	Convida
	c)
	For the many reasons put forward above in support of c).


Summary of Q3.1 & Q3.2:

In total 17 companies provided input to Q3.1 & Q3.2.
All companies think that mapping restriction between configured grant and Sidelink LCH should be considered in SL LCP procedure.
8 companies agree to have only configured grant Type 1 to be considered as SL LCP mapping restriction for Sidelink LCH.
13 companies agree to have both configured grant Type 1 and Type 2 to be considered as SL LCP mapping restriction for Sidelink LCH.
No company supports to have only configured grant Type 2 to be considered as SL LCP mapping restriction for Sidelink LCH.

Therefore,
Proposal 3: With regard to SL LCP procedure:
i. Mapping restriction between configured grant and Sidelink LCH should is supported in SL LCP procedure;
ii. Configured grant Type 1, alone, is considered as SL LCP mapping restriction for Sidelink LCH or
iii. Both configured grant Type 1 and Type 2 to be considered as SL LCP mapping restriction for Sidelink LCH.
+++++++++++++
For allowed serving cells, carrier restriction was introduced in case of PDCP duplication and service requirement (after PDCP duplication deactivation) in NR Uu. The restriction is that duplicated packets (i.e., duplicated PDCP PDUs) from the two logical channels are only allowed to be transmitted on UL grants from two different carriers (i.e. serving cells). In Release 15 LTE V2X, PC5 duplication is introduced and similar carrier restriction is supported, which is specified as below [7] . 
************************************From TS 36.321********************************************
If duplication is activated as specified in TS 36.323 [4], the MAC entity shall map different sidelink logical channels which correspond to the same PDCP entity onto different carriers in accordance with subclause 5.14.1.5, or onto different carriers of different carrier sets (if configured in allowedCarrierFreqList for the corresponding destination). For a given sidelink logical channel, it is up to UE implementation which carrier set to select among the carrier sets configured in allowedCarrierFreqList for the corresponding destination.
************************************From TS 36.321********************************************
As agreed, only single carrier scenario is considered for NR Sidelink in Release 16. Therefore, it is not possible to support PDCP duplication in NR Sidelink. However, for cross RAT control scenario, i.e., NR Uu can also configure PDCP duplication in LTE sidelink. Companies are invited to share their opinions on whether allowedCarrierFreqList restriction to SL LCP procedure in LTE sidelink can be reused for cross RAT case, i.e., NR Uu configures LTE sidelink.
Question 4.1: Companies are invited to share their opinions on whether allowedCarrierFreqList restriction for PDCP duplication to SL LCP procedure in LTE sidelink can be reused for cross RAT case, i.e., NR Uu configures LTE sidelink:
a) YES
b) NO
	Company
	Option(s)
	Comments

	Samsung
	Yes
	Follow same operation as LTE sidelink

	OPPO
	A but no further enhancement on LTe-V2X
	The legacy configuration of allowedCarrierFreqList is enough to handle this case.

	vivo
	a)
	In case of NR Uu controling LTE Sidelink scenario, this can be supported with limited specification efforts, i.e., only some RRC signalling enhancement is needed.

	CATT
	a)
	LTE SL with PDCP duplication has been supported in LTE, hence NR Uu schedules LTE SL should also support PDCP duplication if there are multiple SL carriers in LTE SL.

	MediaTek
	a)
	We think the cross RAT case is a valid use case. In addition, in later release when the assumption of single carrier is relaxed, we anyway will support PDCP duplication in NR. So, Since it is not super complex to support (already there in LTE), we prefer to adopt it in this release for future extensibility.

	Interdigital
	a)
	Same view as Samsung

	ZTE
	A
	NR Uu will provide a container for LTE sidelink configuration, the actual information is in LTE Uu configuration. If LTE supported allowedCarrierFreqList, then NR Uu can also support it.

	Huawei, HiSilicon
	a)
	OK to keep Rel-15 specified PDCP duplication for LTE SL, in the case of NR Uu controlling LTE SL. 

	Qualcomm
	a)
	Agree with OPPO that using legacy LTE configuraton shall be enough to support. But we do not agree to extend this to NR V2X R16 in general, because the support of the feature has not been agreed yet.

	Spreadtrum
	a)
	Follow same operation as LTE sidelink

	ASUSTeK
	a)
	

	LG
	a)
	

	Ericsson 
	a)
	Same view as Qualcomm

	Intel
	a)
	Same functionality as LTE can be supported

	Apple
	a)
	It could be simply handled by following LTE sidelink configuration.

	KT
	a)
	

	Convida
	a)
	


Summary of Q4.1:
17 companies provided input to Q4.1.
All companies think that allowedCarrierFreqList restriction for PDCP duplication to SL LCP procedure in LTE sidelink can be reused for cross RAT case, i.e., NR Uu configures LTE sidelink.
Therefore,
Proposal 4: allowedCarrierFreqList restriction for PDCP duplication to SL LCP procedure in LTE sidelink can be reused for cross RAT case, i.e., NR Uu configures LTE sidelink.
+++++++++++++

In LTE V2X, due to regional regulations, there is a mapping rule between the V2X service types and the V2X frequencies which can be configured by the V2X control function [8]. The UE should ensure a V2X service to be transmitted on the corresponding frequency(ies). In the AS, such mapping is reflected by the applicable carrier(s) associated with each destination. During Sidelink LCP, only sidelink logical channels of the destination layer-2 IDs allowed on the carrier, where the Sidelink grant is allocated, will be considered. In NR V2X, [3] proposes that such a principle should be inherited. Companies are invited to share their opinions on whether restrictions to SL LCP procedure may be considered based on applicable carriers indicated by the upper layers.
[bookmark: _Hlk7440195]Question 4.2: Companies are invited to comment whether mapping restrictions to SL LCP procedure can be considered based on applicable carriers indicated by the upper layers:
a) YES
b) NO
	Company
	Option(s)
	Comments

	Samsung 
	b)
	In release 16, NR sidelink tranmsission on only one carrier is supported. So AS layer will transmit all packets received from higher layer on a single carrier. These packets may be associated with same or different destination IDs. 

	OPPO
	B
	Although we support this view, this is not needed within Rel-16 scope.

	vivo
	b)
	From our understanding NR V2X only supports a single carrier for NR Sidelink transmission and reception, it means that this kind of carrier mapping restriction may just apply to resource selection procedure, it does not apply to LCP procedure.


	CATT
	b)
	For NR SL, there is only one sidelink carrier in Rel-16

	MediaTek
	b)
	It is out of the scope of Rel-16. However, we think the reason to have a mapping between V2X service and V2X frequencies is still valid in NR, and thus the mapping can be introduced in later release.

	Interdigital
	b)
	In LTE Rel14, a UE could transmit V2X on different frequencies (indicated to the eNB in SidelinkUEInformation), but carrier selection was not specified.  The same should apply to NR Rel16.

	ZTE
	B
	Due to single carrier restriction, it is not necessary to be supported.

	Huawei, HiSilicon
	a), but finally depending on SA2 decision
	As long as there is still service type to carrier frequency mapping in the upper layers, which is reflected as the applicable carriers per DST L2 ID in the AS, this restriction is still needed. However, this is certainly pending SA2’s final decision. 

	Qulacomm
	b)
	In WI scope, a single carier is supported in R16. So, this is not needed.

	Spreadtrum
	b)
	This is not needed in release R16, because NR sidelink on only one carrier is supported. Besides, the relationship between V2X service, frequency and destination ID has not been determined.

	ASUSTeK
	b)
	NR V2X operates on a single carrier in Rel-16 so we don’t need to discuss this at the moment.

	Ericsson
	b)
	As only a single carrier is considered for NR Sidelink transmission there is no need to introduce carriers related LCP restriction. 

	Intel
	b)
	As explained above, this does not seem relevant for Rel-16 due to single carrier operation

	Apple
	b)
	Maybe we don’t need to consider this since SA2 has not identified the relationship between the service type and carrier.

	KT
	b)
	This is not needed in Rel-16 scope.

	Convida
	b)
	Share same view as Samsung and InterDigital


Summary of Q4.2:
16 companies provided input to Q4.2.
15 companies think that mapping restrictions to SL LCP procedure should not be considered based on applicable carriers indicated by the upper layer. The main reason is that, in release 16, NR sidelink transmission on only one carrier is supported.
But, 1 company considers that, as long as there is still service type to carrier frequency mapping in the upper layers, this restriction can be considered. So depending on SA2 decision, mapping restrictions to SL LCP procedure can be considered based on applicable carriers indicated by the upper layer.
Therefore,
Proposal 5: With regard to SL LCP procedure:
i. RAN2 assume that mapping restrictions to SL LCP procedure should not be considered based on applicable carriers indicated by the upper layer;
ii. FFS whether service type to carrier frequency mapping is supported in the upper layers, pending to SA2.

+++++++++++++

In NR Uu, the LCP restriction for each LCH is NW configured by RRC signaling. If the UE is working on Mode 1, it is probable to follow NR Uu configuration principle, so that the LCP restriction for each Sidelink logical channel can be configured by RRC signaling. However, if the UE is working on Mode 2, whether the LCP restriction for each Sidelink LCH is configured by RRC signaling or left to UE implementation remain undecided. Companies are invited to share their opinions on which way(s) is preferred to achieve the LCP restriction for each Sidelink LCH.
Question 5: Companies are invited to comment which way(s) is preferred to achieve the LCP restriction for Sidelink LCH:
a) NW configured
b) Pre-configured
c) Up to UE implementation  
d) Others, please specify
	Company
	Option(s)
	Comments

	Samsung
	a), b)
	a) for in coverage; b) for out of coverage

	OPPO
	A
	Given the analysis above, for NR SL, it is only configured grant mapping that is feasibility in Rel-16, which means it is limited to CONNECETD UE, and thus NW-configured restriction is enough.

	vivo
	a) For in-coverage case
b)  For out-of-coverage case
	For in-coverage case, the LCP restriction for Sidelink should be under network control using RRC signalling. While for out-of-coverage case, the pre-configured rule can be applied.

	CATT
	a) for UE using mode 1; and c) for UE using mode 2.
	For CONNECTED UE using mode 1, the LCP restriction for Sidelink should be under network control. For IDLE or out of coverage UE using mode 2, it’s up to UE implementation.

	MediaTek
	a) or c) depending to the scenario
	For mode 1, it is clear that the LCP restriction should be configured by the network.
For mode 2, it may depend on whether UE is in RRC_CONNECTED or in RRC_IDLE. 
· If UE is in RRC_IDLE, we think the LCP restriction could be up to UE implementation as in LTE.
· If UE is in RRC_CONNECTED, it would be good for the network to configure suitable LCP restriction for the UE, i.e., instruct the configuration for UE to select suitable transmission resource by itself, so as to guarantee QoS of V2X service.
If mixed mode operation is supported (UE in RRC_CONNECTED), it is preferred that network configure LCP restriction to guarantee QoS.

	Interdigital
	a), b)
	Same view as Samsung.

	ZTE
	A
	For SCS and PSSCH duration, if these restriction for LCP is configured, they should be NW configured. 
For grant type, if this restriction for LCP is configured, it should be NW configured.
For carrier list, if this restriction for LCP is configured, it can be NW configured or pre-configured.

	Huawei, HiSilicon
	a), b)
	The restrictions are actually parameters included in LCH-config. Now that we agreed that SLRBs can be NW configured/pre-configured, then the SL LCH-config should be in the same way.

	Qualcomm
	a)  for mode 1  b) c) for mode 2
	

	Spreadtrum
	a), b)
	It depends on the RRC/coverage states of UE. When the UE is in RRC_CONNECTION, LCP restriction for sidelink LCH can be configured by network. When the UE is in RRC_IDLE or OOC, LCP restriction can be obtained by pre-configured.

	ASUSTeK
	d)
	It can be further discussed after we have a conclusion on which SL LCP restrictions are used for NR V2X.

	LG
	a)
	The other cases can be discussed later.

	Ericsson
	a) b) 
	When in coverage, the AS configuration is provided via NW, thus the LCP restriction is also provided by NW. When out of coverage, LCP restriction should be based on pre-configuration. NW configuration should override pre-configuration when available. 

	Intel
	a)
	We are ok with NW configuration of LCP restriction in NR (based on the general departure from UE implementation based operation in LTE)

	Apple
	a) b)
	Note that in NR V2X, all the SLRB(s) are either configured by gNB or preconfigured even for mode 2, thus LCP should be also handled in the same manner.

	KT
	a), b)
	Agree with Samsung and Ericsson.

	Convida
	a), b)
	Same view as Samsung


Summary of Q5:
17 companies provided input to Q5.
Most companies prefer LCP restriction for Sidelink LCH be configured by network, especially in case of mode 1 or in-coverage scenario.
Some companies prefer LCP restriction for Sidelink LCH be pre-configured, especially in case of mode 2 or out-of-coverage scenario.
Other companies prefer LCP restriction for Sidelink LCH configuration to be up to UE implementation, especially in case when UE is in RRC_IDLE.
Additionally, some companies prefer to discuss this issue after RAN2 has conclusion on which SL LCP restrictions are used for NR V2X.
Therefore,
Proposal 6: For LCP restriction for Sidelink LCH configuration is achieved by:
i. Network configuration for mode 1 and/or in-coverage scenario;
ii. Pre-configuration for mode 2 and/or out-of-coverage scenario or
iii. UE implementation for mode 2 and/or RRC_IDLE mode UE.

+++++++++++++

Any other issues related with LCP mapping restriction for Sidelink LCH worth discussing?
Question X: Please describe, if any
	Company
	Option(s)
	Comments

	CATT
	
	The allowed resource allocation mode should be considered as the LCP restrictions

	MediaTek
	Resource allocation mode
	Since mixed operation mode is supported, the UL grant may need to be further differentiated by its mode, so that UE can map QoS stringent V2X packet into the mode 1 grant.

	Huawei, HiSilicon
	
	Agree with CATT and MediaTek

	Spreadtrum
	NOT to use SL grants of resources with HARQ feedback resources for LCHs not requiring HARQ feedback, such as LCHs of broadcast.
	In RAN2 #105bis meeting, it was agreed that restrictions to SL LCP procedure may be considered at least based on different casting modes. RAN1 has agreed to that it is supported to enable and disable HARQ feedback in unicast and groupcast. The enable and disable of HARQ feedback may be configured by the network according to the congestion status of resource, the QoS parameters of V2X service and so on. For instance, the data from a logical channel that has a high requirement for reliability and low requirement for latency will be allowed to be retransmitted based on HARQ feedback from the receiver. Besides, broadcast is without HARQ feedback. Thus, there might be two types of LCH, one requires HARQ feedback, and the other does not, within a single UE. It’s better for the UE to have both SL grant with feedback resources and SL grant without feedback resources from radio source efficiency point of view. In order to improve resource utilization and satisfy the QoS requirement of the logical channels, the NR sidelink LCP procedure should consider the HARQ requirement of the LCHs according to the grant type.

	ASUSTeK
	Resource allocation mode
	We share the same view with CATT and MediaTek.

	Ericsson
	Resource allocation mode, and unicast connection
	We understand coexistence mode1 and mode2 will be discussed in the later phase of WI, but in our view, we see the need of having such restriction on resource allocation mode because we believe a SLRB is associated with either mode1 or mode2. The scheduling procedures with respect to SR/BSR triggering etc. are quite different. It could be the most straightforward way to let only mode1 SLRB use mode1 grant and mode2 SLRB use mode2 grant. 
In case of SL unicast, it’s possible that one UE has unicast connections with multiple other UEs. Upon implementation, according to different link quality, e.g. CSI report, gNB may provide SL grant together with different transmission parameters, e.g. MCS. Since the transmission parameter is provided considering the channel condition of a particular link, it is also reasonable to limit the use of that grant to only data traffic of that particular link.  


Summary of additional issues related with LCP mapping restriction for Sidelink LCH
With regard to LCP restriction, some companies further propose to consider resource allocation mode and unicast connection.
Therefore,
Proposal 7: FFS mapping restriction between resource allocation mode and Sidelink LCH in SL LCP procedure.
Proposal 8: FFS for SL unicast and groupcast, mapping restriction between HARQ requirements and Sidelink LCH in SL LCP procedure

+++++++++++++


Starvation avoidance in Sidelink LCP
In NR Uu, in order to avoid the starvation of the low priority LCH, the parameter PBR (prioritisedBitRate) and BSD (bucketSizeDuration) are configured for each LCH to control LCP, specified as follows [1].
************************************From TS 38.321********************************************
RRC controls the scheduling of uplink data by signalling for each logical channel per MAC entity:
-	priority where an increasing priority value indicates a lower priority level;
-	prioritisedBitRate which sets the Prioritized Bit Rate (PBR);
-	bucketSizeDuration which sets the Bucket Size Duration (BSD).

************************************From TS 38.321********************************************
[bookmark: _Hlk6331969]However, for LTE V2X Sidelink, starvation avoidance is not considered. The PBR and BSD for Sidelink are selected by the transmitting UE, up to UE implementation. When it comes to NR V2X Sidelink, whether to follow NR Uu or LTE V2X Sidelink mechanism can be further discussed. Based on observations from [2], PBR/BSD cannot solve the starvation issue for Sidelink logical channels belonging to different destinations and for Sidelink logical channels with the same destination, serving the logical channel according to priority is enough. Therefore, it is proposed not to consider starvation avoidance mechanism like Uu for NR V2X Sidelink. Companies are invited to share their opinions on whether starvation avoidance mechanism should be specified in NR V2X.
Question 6.1: Companies are invited to comment whether starvation avoidance mechanism should be specified in NR V2X:
a) YES
b) NO  
	Company
	Option(s)
	Comments

	Samsung
	b)
	

	OPPO
	b)
	Different from cellular, the segmentation of packet is harmful for the packet containing security signature.

	vivo
	b)
	No motivation for starvation avoidance in NR Sidelink.

	CATT
	b)
	PBR/BSD cannot solve the starvation issue for logical channels belonging to different destinations
For logical channels with the same destination, serve the logical channel according to priority is enough

	MediaTek
	
	More discussion may be needed. In LTE V2X, we only have broadcast traffic; but in NR we have unicast and groupcast traffic. Is it still sufficient to support unicast/groupcast traffic in NR without the starvation avoidance mechanism? And how about the starvation avoidance mechanism among different destinations?

	Interdigital
	a)
	NR V2X introduces data rate requirements and larger data rates compared to LTE V2X.  Starvation of lower priority logical channels is therefore more likely in NR and the Uu based mechanism of using PBR and BSD should be considered baseline.

	ZTE
	B
	Similar as LTE V2X, we have congestion control, i.e. CBR and cr-limit. This mechanism can ensure that data with different packet priority can acquire resource, with different amount, which can achieve similar performance as starvation avoidance mechanism.

	Huawei, HiSilicon
	a)
	Now that in NR SL we also have data rate requirements as already captured by SA2 in TS 23.287, then we may still need such parameters for bit rate guarantees of different services (e.g. for GFBR).

	Qualcomm
	b)
	High priority services amount to low latency services, so they have to be served first. We do not think starvation is especially need to be avoided in SL design.

	Spreadtrum
	b)
	

	ASUSTeK
	b
	

	LG
	b)
	For SL, UE can autonomously allocate resources. 

	Ericsson
	b)
	Agree with OPPO and ZTE

	Intel
	b)
	Does not seem needed, especially given the bursty nature of V2X traffic in general

	Apple
	b)
	Agree with CATT.

	KT
	b)
	Agree with CATT.

	Convida
	a)
	Same view as InterDigital and Huawei



If the answer is YES for Question 6.1, then:
Question 6.2: Companies are invited to comment which option(s) can be considered to realize starvation avoidance mechanism in NR V2X:
a) Similar as NR Uu, PBR and BSD are configured for each Sidelink logical channel
b) Others, please specify
	Company
	Option(s)
	Comments

	Interdigital
	a
	Baseline mechanism of NR Uu should be used as much as possible for SL.

	Huawei, HiSilicon
	a)
	Same as UL. 

	Convida
	a)
	


Summary of Q6.1 & Q6.2:
17 companies provided input to Q5.
14 companies think that starvation avoidance mechanism should not be specified in NR V2X. The reasons mainly include:
· Segmentation of packet is harmful for the packet containing security signature;
· PBR/BSD cannot solve the starvation issue for logical channels belonging to different destinations;
· Starvation is especially need not to be avoided in SL design;
· No motivation for starvation avoidance in NR Sidelink.;
· For SL, UE can autonomously allocate resources.
3 companies think that starvation avoidance mechanism should be specified in NR V2X. The reasons mainly include:
· As data rate requirements is already captured by SA2 in TS 23.287, then we may still need such parameters for bit rate guarantees of different services;
· Starvation of lower priority logical channels is more likely in NR and the Uu based mechanism of using PBR and BSD should be considered;
For companies that support to starvation avoidance mechanism specified in NR V2X, PBR and BSD are considered to be configured for each Sidelink logical channel.
Therefore,
Proposal 9: Starvation avoidance mechanism is not specified in NR V2X.

+++++++++++++

Any other issues related with starvation avoidance mechanism worth discussing?
Question X: Please describe, if any
	Company
	Option(s)
	Comments

	
	
	

	
	
	



Different destinations multiplexing in a Sidelink MAC PDU
In LTE V2X, all MAC SDU(s) into a Sidelink MAC PDU corresponds to the same destination i.e., destination layer 2 ID[7]. In other words, only data from the LCHs belonging to the same destination can be multiplexed into the same MAC PDU. LTE V2X only supports Sidelink broadcast service from upper layers. When it comes to NR V2X, Sidelink unicast and groupcast will be supported in addition to Sidelink broadcast service. Contributions have been submitted to discuss whether the principle from LTE V2X Sidelink can be inherited or not [3][12][13]. In [12], it is considered that a receiving UE may be interested in multiple broadcast services and/or it may be involved with more than one groups, thus proposing to multiplex different destinations targeting different broadcast service and/or different groupcast services into one Sidelink MAC PDU for resource utilization efficiency. While [3][13] proposed to keep legacy principle from LTE V2X Sidelink since RAN1 has agreed to perform packet filtering based on destination ID via PSCCH; there may be a technical issue at least for Sidelink unicast and/or groupcast. The concerns come from the understanding that the destination ID is used to differentiate specific UE and/or group. However, the destination ID is also likely to be used to differentiate specific unicast and/or groupcast service within the same UE pair and/or the same group. Companies are invited to share their opinions on whether service data belonging to different destinations can be multiplexed into the same MAC PDU for Sidelink broadcast, unicast and groupcast, respectively.
Question 7: For Sidelink broadcast, whether different destinations (e.g. each Destination Layer 2 ID targeting specific broadcast service) can be multiplexed into the same MAC PDU:
a) YES
b) NO  
	Company
	Option(s)
	Comments

	Samsung
	b)
	We assume that L1 ID (derived from destination Layer 2 ID) in PSCCH is used for packet filtering.

	OPPO
	b
	

	vivo
	a)
	A receiving UE may be interested in multiple broadcast services, therefore, multiplex different destinations targeting different broadcast service into one Sidelink MAC PDU is beneficial for resource utilization efficiency and flexibility.

	CATT
	b)
	For sidelink broadcast, there is no connection between pair UE. Hence it is impossible to multiplex broadcast data with different destinations into the same MAC PDU

	MediaTek
	b)
	We have two concerns on multiplexing MAC subSDU from different destinations:
· First, since it seems impossible for SCI to indicate multiple destination IDs flexibly, the destination ID would be included in subheaders of the MAC PDU. As a result. 
· UE cannot determine the destination ID from SCI, and therefore will always be forced to receive/decode any broadcast MAC PDU even if the MAC PDU includes only part of or no V2X services the UE is interested in.
· Including multiple destination ID in the MAC PDU is the source of additional overhead
· Besides, this means UE will take more time in receiving broadcast MAC PDU (no matter it is for itslef or not), and therefore may reduce the time for sidelink transmission if UE is operated in half-duplexed.

· Second, if resource starvation avoidance mechanism is adopted, it may take more time for a V2X service to finish data transmission because the bits of a MAC PDU is shared by multiple services. If a UE is only interested in a certain service, adopting multiplexing would extend latency for the UE to receive V2X packets from the interested V2X services.
 

	Interdigital
	b)
	Same approach as LTE V2X should be taken for broadcast.

	ZTE
	B
	Different destination ID represents to different services. Different service may require different QoS. UE will use different sidelink grant for different QoS required data. For example, for some destination ID, configured grant type 1 should be allocated for data transmission which requires low latency requirement, but others are not. 

	Huawei, HiSilicon
	b)
	If we go for this way, DST ID may need to be included for each MAC SDU, which may not be favourable from overhead perspective and make the benefit of such operation unclear. Also, the gNB may not know which DSTs’ data the UE will multiplex into the same MAC PDU, which may lead to difficulties for the gNB to figure out a proper size for each SL grant to be scheduled, thus affecting gNB scheduling for mode-1. There may also be extra standard efforts needed to coordinate the SL LCHs among different DSTs during LCP procedure.

	Qualcomm 
	b)
	Transmitted a MAC PDU with multiple destinations shall not be allowed for SL broadcast, unicast and groupcast.

	Spreadtrum
	b)
	If service data belonging to different destinations is multiplexed into the same MAC PDU, the UE need to decode data packets that not interested in and system implementation is more complicated. 

	ASUSTeK
	b
	Though it’s possible that different destination ID are for different service within the same group and can be transmitted in one MAC PDU, it may complicate SL LCP procedure.

	LG
	b)
	As in LTE

	Ericsson
	b)
	In general for SL broadcast and groupcast, multiplex multiple destinations into the same MAC PDU should be avoided. With such multiplexing the UE has to receive and decode the data which UE might not be interested in. Besides, multiple destination IDs need to be present in SCI and/or SLSCH MAC header, which is complicated.

	Intel
	b)
	In our understanding, L2 destination ID is mapped to a specific service and so, multiplexing data from different broadcast services within the same MAC PDU should not be a huge issue. However, since the majority view seems to be to follow LTE behaviour, we are fine to have this restriction.

	Apple
	b)
	Destination ID is to differentiate whether the data is targeting to one receiving UE. Multiplexing data for different destination ID(s) into one MAC PDU leads to complexity at receiving UE.

	KT
	b)
	As in LTE.

	Convida
	b)
	


Summary of Q7:
17 companies provided input.
16 companies think that different destinations (e.g. each Destination Layer 2 ID targeting specific broadcast service) should not be multiplexed into the same MAC PDU
Therefore,
Proposal 10: For Sidelink broadcast, different destinations (e.g. each Destination Layer 2 ID targeting specific broadcast service) are not multiplexed into the same MAC PDU.

[bookmark: _Hlk7440220]+++++++++++++
Question 8: For Sidelink groupcast, whether different Destinations (e.g. each Destination Layer 2 ID targeting specific group or groupcast service) can be multiplexed into the same MAC PDU:
a) YES
b) NO  
	Company
	Option(s)
	Comments

	Samsung
	b)
	We assume that L1 ID (derived from destination Layer 2 ID) in PSCCH is used for packet filtering.

	OPPO
	b
	

	vivo
	a)
	Similar to the case for broadcast, a receiving UE may be interested in multiple groupcast services and involved with more than one groups.

	CATT
	b)
	Same as Question 7

	MediaTek
	b)
	Please refer to our response in Q7.

	Interdigital
	b)
	Same approach as LTE V2X should be taken for groupcast.

	ZTE
	b
	As it is agreed in RAN1 now, destination group ID will be carried in SCI, therefore, one SCI will indicate one MAC PDU. Therefore, data from different destination group ID should not be assembled into one MAC PDU, otherwise SCI cannot indicate the destination ID correctly.

	Huawei, HiSilicon
	b)
	Same comments as below for unicast (with “different target UEs/different services of the same target UE” replaced by “different groups/different services to the same group”). 

	Qualcomm
	b)
	

	Spreadtrum
	b)
	Same comments as Q7

	ASUSTeK
	b
	Please refer to Question 7.

	LG
	b)
	

	Ericsson
	b)
	Same comment as in Q7

	Intel
	b)
	

	Apple
	b)
	

	KT
	b)
	

	Convida
	b)
	


Summary of Q8:
17 companies provided input.
16 companies think that different destinations (e.g. each Destination Layer 2 ID targeting specific broadcast service) should not be multiplexed into the same MAC PDU.
Therefore,
Proposal 11: For Sidelink groupcast, different destinations (e.g. each Destination Layer 2 ID targeting specific broadcast service) are not multiplexed into the same MAC PDU.

+++++++++++++

Question 9: For Sidelink unicast, whether different destinations (e.g. each destination Layer 2 ID targeting specific UE or unicast service) can be multiplexed into the same MAC PDU:
a) YES
b) NO  
	Company
	Option(s)
	Comments

	Samsung
	b)
	We assume that L1 ID (derived from destination Layer 2 ID) in PSCCH is used for packet filtering. 
If another L2/L1 ID is used in PSCCH which uniquely identifies RX UE, SL unicast MAC SDUs from logical channel(s) destined to the RX UE can be multiplexed.

	OPPO
	b
	

	vivo
	a)
	According to the latest SA2 TS 23.287 shown as below, the highlighted yellow part said that “A UE may establish multiple unicast links with a peer UE and use the same or different source Layer-2 IDs for these unicast links.” Based on this observation, we have the following understanding for Question 9:
If the UE (UE 1) uses different source Layer-2 IDs for establishing unicast links with a peer UE (UE 2), then UE 2 will use different source Layer-2 IDs of UE 1 as the destination Layer-2 ID for future communication with UE 1. Then our answer is YES for Question 9.
*******************From TS 23.287*******************
5.6.1.4	Identifiers for unicast mode V2X communication over PC5 reference point
A UE may establish multiple unicast links with a peer UE and use the same or different source Layer-2 IDs for these unicast links.
Editor's note:	Further updates of the identifier description may be required based on RAN WG feedback.
*******************From TS 23.287*******************


	CATT
	See comments
	Depends on whether there is AS layer RRC connection setup procedure which can link these different destinations with one ID shared by the unicast pair UE.

	MediaTek
	b)
	Please refer to our response in Q7.

	Interdigital
	a) (assuming destination is associated with a service)
b) (assuming destination is associated with a UE)
	This depends on whether the destination is associated with a service or a UE.  It should be possible to multiplex data associated with different services (i.e. unicast links) transmitted to the same UE.

	ZTE
	b
	Different destination layer 2 ID may represent different destination UE.

	Huawei, HiSilicon
	b)
	The L1 source and destination IDs included in SCI, as agreed by RAN1, may make it infeasible to multiplex data for different target UEs into the same MAC PDU. Even for the case of multiple PC5-S connections established between the two UEs for different services, service data of different PC5-S connections may still be identified by different DST L2 IDs in the AS. As there may still be “service-to-frequency” mapping, SL LCHs within a UE may still be maintained for each DST L2 ID respectively as in LTE SL. In this case, the simplest way may remain to keep the data multiplexing of different DST L2 IDs independent. Otherwise, extra standard impacts may be inevitable (e.g. how to do with SL LCHs of different DST L2 IDs but to the same target UE during LCH selection, how to determine the DST ID used in the encapsulated MAC PDU, etc.).

	Qualcomm
	b)
	

	Spreadtrum
	b)
	If destination layer 2 ID of unicast identifies an Rx UE, SL unicast MAC SDUs with different destination layer 2 ID cannot be multiplexed into a MAC PDU.

	ASUSTeK
	b
	Please refer to Question 7.

	LG
	
	It is related to ongoing SA2 discussion because SA2 is considering multiple destinations can be associated with the same direct link between the same UEs in unicast.

	Ericsson
	a) (assuming destination is associated with a service)
b) (assuming destination is associated with a UE)
	Agree with Interdigital and LG. 
In principle, upon SA2’s conclusion, if a unique UE can be determined from multiple different layer2 IDs, then multiple packets of different layer2 IDs but targeting the same peer UE can be multiplexed into the same MAC PDU. 

	Intel
	See comment
	For the case of unicast, some additional impact on how to determine the L1 ID from multiple L2 destination IDs is foreseen. At the same time, since SA2 is currently discussing how different destinations IDs are mapped to different services and/or UE, so we propose to wait  for their progress before deciding on this restriction

	Apple
	b)
	

	KT
	b)
	

	Convida
	a) (assuming destination is associated with a service)
b) (assuming destination is associated with a UE
	We assume destination will be associated with service and in such case, multiplexing data associated with different services toward the same UE should be possible as in the Uu case. From that respect, a) makes more sense.


Summary of Q9:
17 companies provided input.
Some companies think that different destinations (e.g. each Destination Layer 2 ID targeting specific broadcast service) should not be multiplexed into the same MAC PDU, without any further consideration. 
3 companies did not make any clear choice, but provided some comments.
10 companies think that different destinations (e.g. each destination Layer 2 ID targeting specific UE or unicast service) cannot be multiplexed into the same MAC PDU. These 10 companies view can be understand as follows:
· 10 companies think that different destinations (e.g. each destination Layer 2 ID targeting specific UE) cannot be multiplexed into the same MAC PDU. or
· 10 companies think that different destinations (e.g. each destination Layer 2 ID targeting unicast service) cannot be multiplexed into the same MAC PDU.
1 company supports that different destinations (e.g. each destination Layer 2 ID targeting specific UE or unicast service) can be multiplexed into the same MAC PDU
3 companies consider the issue in twofold and think that if: 
· The destination is associated with a service, different destinations (e.g. each Destination Layer 2 ID targeting specific unicast service) can be multiplexed into the same MAC PDU
· The destination is associated with a UE, different destinations (e.g. each Destination Layer 2 ID targeting specific UE ) cannot be multiplexed into the same MAC PDU
So in accordance of above 10 companies views, it can be understood that 13 companies support that different destinations (e.g. each destination Layer 2 ID targeting specific UE) cannot be multiplexed into the same MAC PDU.
So on whether different destinations (e.g. each destination Layer 2 ID targeting specific unicast service) can be multiplexed into the same MAC PDU:
10 companies firmly say NO
4 companies say Yes,
Some companies think this issue also rely on SA2 input, thus propose to wait for SA2 progress.
Therefore,
Proposal 12: With regard to Sidelink unicast destination multiplexing:
i. If the destination is associated with a UE, different destinations (e.g. each Destination Layer 2 ID targeting specific UE) cannot be multiplexed into the same MAC PDU;
ii. FFS: If the destination is associated with a service, different destinations (e.g. each Destination Layer 2 ID targeting specific unicast service) cannot be multiplexed into the same MAC PDU;
iii. Send an LS to inform SA2 about RAN2 progress.

+++++++++++++

Any other issues related with multiplexing different destinations worth discussing? 
Question X: Please describe, if any
	Company
	Option(s)
	Comments

	
	
	

	
	
	



Minimum communication range requirement in SL LCP 
Minimum communication range requirement is a new QoS metric in NR V2X. The feasibilities of introducing minimum communication range requirement as one metric for SL LCP restriction have been investigated. In [9], it is proposed to configure mapping restriction between communication range parameter and each LCH so that the MAC entity would select suitable logical channels that meet the requirement of the minimum required communication range for the SL grant. Meanwhile, in [14][15], it is proposed to introduce SL LCP restriction that V2X service with different communication range requirements cannot be multiplexed into the same MAC PDU. The reason behind is that PHY may need to apply different power control and HARQ operation for different communication range requirements. On the other hand, minimum communication range is viewed as one dimension of the QoS requirement. The handling can be similar to LTE V2X, i.e., different minimum communication range multiplexing in a Sidelink MAC PDU is allowed. Companies are invited to share their opinions whether communication range requirement has any impacts to SL LCP procedure or not. 
[bookmark: _Hlk7440429]Question 10.1: Companies are invited to comment whether communication range requirement has any impacts to SL LCP procedure:  
a) YES
b) NO
c) Depending on RAN1 first.
	Company
	Option(s)
	Comments

	Samsung
	
	RAN2 has previously agreed that: Any UEs configured to receive a group destination Layer 2 ID shall be allowed to receive the groupcast transmission, in regardless of whether it is within or out of the “minimum communication range”. This seems to give any impresssion that PHY parameters are not adpated based on communication range.
If RAN1 decides to apply different PHY parameters based on communication range, communication range may need to be considered in LCP procedure.

	OPPO
	b
	In the LS from SA2, i.e., S2-1904823, SA2 expressed that SA2 has not reached consensus on the necessity of range requirement, and thus consult RAN view on that. Therefore, it would be safer that RAN proceed after a solid conclusion in SA2.
On the other hand, even if one agrees on the need of range requirement, in the SA2 LS, it was described that, “UE is configured with the maximum Range value it can use for a particular V2X service.”, i.e., the range requirement is PSID-specific, so that no need to further introduce LCP restriction if we already agree on no multiplexing for packets of different layer-2 ID.

	vivo
	b)
	We think the handling can be similar to LTE V2X. In LTE V2X, packets with different priorities can be multiplexed in the same MAC PDU if the SL grant is big enough, which is specified as below.
*******************From TS 36.321*******************
-	For each MAC PDU associated to the SCI:
-	Step 1: Among the sidelink logical channels belonging to the selected ProSe Destination and having data available for transmission, allocate resources to the sidelink logical channel with the highest priority;
-	Step 2: if any resources remain, sidelink logical channels belonging to the selected ProSe Destination are served in decreasing order of priority until either the data for the sidelink logical channel(s) or the SL grant is exhausted, whichever comes first. Sidelink logical channels configured with equal priority should be served equally. 
******************From TS 36.321*******************
Minimum communication range is viewed as one dimension of the QoS requirement, thus different minimum communication range multiplexing in a Sidelink MAC PDU should be allowed. Moreover, the corresponding PHY handling can be based on the most stringent QoS requirements, e.g., maximum value among the different minimum communication range multiplexed into the same Sidelink MAC PDU.

	CATT
	b)
	Since UE can know the communication range requirement according to the QoS flow and QoS flow will map with SLRB, we think the communication range requirement cannot be considered in SL LCP procedure.

	MediaTek
	a)
	We agree that communication range is one dimension of QoS requirement, and thus shall have impact to SL LCP procedure. And we think for SL grant supporting different communication range, the corresponding PHY configuration for link adaptation (e.g. for MCS and power) shall be quite different.

	Interdigital
	a)
	Communication range is part of the QoS profile.  However, multiplexing data associated with different communication range may be inefficient as the PHY layer TX parameters required to meet the range requirement efficiently would be different (e.g. TX power, MCS)

	ZTE
	B
	From our understanding, communication range will only be considered in groupcast. Then different destination ID can be associated with different groupcast communication range, which means UE can use destination ID to distinguish communication range. Destination ID has been already considered in LCP, therefore, we don’t need to explicitly consider communication range requirement.

	Huawei, Hisilicon
	c
	Basically, it makes no sense to discuss communication range metric separately, but is only meaningful to discuss it jointly with reliability, because to successfully receive the data from a TX UE, the RX UE not only needs to be in the range where the signals of the TX can reach, but also needs to be able to decode the received data correctly. Thus, how to satisfy communication range requirements depends on a variety of factors, including (but not limited to) transmit power, pathloss, MCS, congestion situation, etc. However, nearly all these factors are RAN1 dependent, so it should be first up to RAN1 whether it is really possible to have a characteristic of communication range for each SL grant, and if yes, what specific parameters are involved to do so. Without clear RAN1 decisions, it is too early to carry out any discussion on communication range in RAN2. 

	Qualcomm
	a)
	Communication range is an important parameter which is used to control the applicability of QoS requirements. Thus, it is not proper to multiple traffic with different range in the same MAC transmission.
Regarding the SA2 proposal for confguing a ‘maximal range value” per service, this does not mean there is only one range level for each service, V2X layer will only specifies the cap value of the range levels where can be used by a service. As what the text says, A V2X Service, an application with and associated PSID can choose any range value, as long as it is lower than the max Range value configured for this service on the UE.  This is the same as the PPPR control. So, it is not sufficent to just use L2 Destination ID to distinguish different range parameters. 

	Spreadtrum
	a)
	We think that PHY can use different MCSs to get different maximum communication ranges. However, it is hard to always provide the latest status of LCHs to PHY to select MCS according to communication range requirements of LCHs. So PHY can provide different TBSs associated with their maximum communication ranges or which destinations can be reached in a grant of a single resource and LCP can select a TBS or MAC directly selects the MCS considering required communication range in LCP procedure.

	ASUSTeK
	b
	It seems not clear whether the UE can receive information of communication range requirement for a SL grant. We can further discuss the question if RAN1 has more progress.

	LG
	b)
	In Athens, RAN2 agreed that any UEs configured to receive a group destination Layer 2 ID shall be allowed to receive the groupcast transmission, in regardless of whether it is within or out of the “minimum communication range”. Thus, b) is in line with the previous agreement.

	Ericsson
	a) with comment
	We share similar view as Interdigital that TX parameters and configurations could be different for different communication ranges, packets of different communication ranges should not be multiplexed into the same MAC PDU. 
On the other hand, whether we need explicit communication range related LCP restriction depends on other discussions:
· For SL unicast/groupcast, if packets of different DST ID can be multiplexed into the same PDU
· Will communication range apply to SL unicast
· Will the same unicast link support multiple services. In other word, will the same unicast DST ID be associated with different communication ranges.
Explicit communication range LCP restriction maybe not needed in case there is a clear one-to-one mapping between destination ID and the communication range requirement, and RAN2 agrees for SL unicast/groupcast packets of different destination IDs will not be multiplexed into the same MAC PDU.


	Intel
	b)
	We tend to agree with Samsung that previous RAN2 agreement seems to indicate that communication range should not limit the set of receivers corresponding to a groupcast L2 ID based on communication range. On the other hand, since the arguments for supporting any restrictions on LCP based on communication range have a dependence on RAN1 discussions, we can assume there is no impact on LCP and wait for RAN1 progress to see if there is any additional aspect to take into account.

	Apple
	c)
	By reading through TS23.786, transmission range is considered as a QoS metric. Then probably it should be considered in LCP. We are fine to wait a little bit for RAN1 progress.

	KT
	b)
	

	Convida 
	a)
	



If the answer to Question 10.1 is YES, then:
Question 10.2: Companies are invited to comment which option(s) for SL LCP procedure to meet the communication range requirement:  
a) Mapping restriction between minimum communication range requirement and Sidelink LCH
b) V2X service data with different communication range requirements cannot be multiplexed into the same Sidelink MAC PDU
c) Others, please specify
	Company
	Option(s)
	Comments

	MediaTek
	Prefer a)
	a) is more flexible and resource efficient than b). 
Assume SL LCH A support  maximum 200m range:
· If a) is applied, traffic of all V2X service with range less than 200 can be multiplexed into the SL LCH and therefore the same MAC PDU.
· If b) is applied, traffic of all V2X service with different range cannot be multiplexed into the same MAC PDU
So, we think a) has the multiplexing gain and would have better resource efficiency.

	Interdigital
	a) or b)
	Both options can achieve different handling at the PHY layer for packets with different range requirements. The approach adopted can be decided once RAN1 makes further progress. 

	Qulacomm
	a or b
	Agree with InterDigital

	Spreadtrum
	a)
	The MAC entity may obtain a grant with determined Tx parameters or with multiple sets of Tx parameters, e.g. MCS value, maximum transmission power and etc. Thus, in order to map suitable LCH with communication range requirement to a grant and improve resource efficiency, it is reasonable to configure the mapping restriction between minimum communication range requirement and Sidelink LCH.

	Ericsson
	a) or b)
	Agree with Interdigital


Summary of Q10.1 & Q10.2:
17 companies provided input.
8 companies think that communication range requirement has no impacts to SL LCP procedure.
6 companies think that communication range requirement has impacts to SL LCP procedure.
Some companies think it depend on RAN1 decision, thus, propose wait for RAN1 progress.
Other companies think, as the communication range is part of the QoS profile.  However, multiplexing data associated with different communication range may be inefficient as the PHY layer TX parameters required to meet the range requirement efficiently would be different (e.g. TX power, MCS), communication range requirement may impact SL LCP procedure. 
Based on companies, who think communication range requirement may impact SL LCP procedure, feedback, for SL LCP procedure to meet the communication range requirement both below options can be considered:
· Mapping restriction between minimum communication range requirement and Sidelink LCH 
· V2X service data with different communication range requirements cannot be multiplexed into the same Sidelink MAC PDU
Therefore,
Proposal 13a: RAN2 assumes communication range requirement is not considered as impacting factor of SL LCP procedure
Proposal 13b: if P13a is not agreed, RAN2 to wait for RAN1 progress on whether communication range requirement can be considered as impacting factor of SL LCP procedure

+++++++++++++

Any other issues related to QoS parameter(s), other than communication range requirements, for multiplexing worth discussing?
Question X: Please describe, if any
	Company
	Option(s)
	Comments
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[bookmark: _Ref524080280]Summary and Proposals
This contribution summarizes the email discussion 105bis#33 and report the following proposals:
Proposal 1: With regard to mapping restriction between SCS and Sidelink LCH in SL LCP procedure, RAN2 agrees that:
i. As, in release 16, only single carrier is used for SL transmission, RAN2 assumes mapping restriction between SCS and Sidelink LCH should not be considered in SL LCP procedure;
ii. RAN2 to send an LS to RAN1 for confirmation.
Proposal 2: RAN2 to wait for RAN1 progress before deciding on whether the mapping restriction between PSSCH duration and Sidelink LCH should be considered in SL LCP procedure.
Proposal 3: With regard to SL LCP procedure:
i. Mapping restriction between configured grant and Sidelink LCH should is supported in SL LCP procedure;
ii. Configured grant Type 1, alone, is considered as SL LCP mapping restriction for Sidelink LCH or
iii. Both configured grant Type 1 and Type 2 to be considered as SL LCP mapping restriction for Sidelink LCH.
Proposal 4: allowedCarrierFreqList restriction for PDCP duplication to SL LCP procedure in LTE sidelink can be reused for cross RAT case, i.e., NR Uu configures LTE sidelink.
Proposal 5: With regard to SL LCP procedure:
i. RAN2 assume that mapping restrictions to SL LCP procedure should not be considered based on applicable carriers indicated by the upper layer;
ii. FFS whether service type to carrier frequency mapping is supported in the upper layers, pending to SA2.
Proposal 6: For LCP restriction for Sidelink LCH configuration is achieved by:
i. Network configuration for mode 1 and/or in-coverage scenario;
ii. Pre-configuration for mode 2 and/or out-of-coverage scenario or
iii. UE implementation for mode 2 and/or RRC_IDLE mode UE.
Proposal 7: FFS mapping restriction between resource allocation mode and Sidelink LCH in SL LCP procedure.
Proposal 8: FFS for SL unicast and groupcast, mapping restriction between HARQ requirements and Sidelink LCH in SL LCP procedure
Proposal 9: Starvation avoidance mechanism is not specified in NR V2X.
Proposal 10: For Sidelink broadcast, different destinations (e.g. each Destination Layer 2 ID targeting specific broadcast service) are not multiplexed into the same MAC PDU.
Proposal 11: For Sidelink groupcast, different destinations (e.g. each Destination Layer 2 ID targeting specific broadcast service) are not multiplexed into the same MAC PDU.
Proposal 12: With regard to Sidelink unicast destination multiplexing:
i. If the destination is associated with a UE, different destinations (e.g. each Destination Layer 2 ID targeting specific UE) cannot be multiplexed into the same MAC PDU;
ii. FFS: If the destination is associated with a service, different destinations (e.g. each Destination Layer 2 ID targeting specific unicast service) cannot be multiplexed into the same MAC PDU;
iii. [bookmark: _GoBack]Send an LS to inform SA2 about RAN2 progress.
Proposal 13a: RAN2 assumes communication range requirement is not considered as impacting factor of SL LCP procedure
Proposal 13b: if P13a is not agreed, RAN2 to wait for RAN1 progress on whether communication range requirement can be considered as impacting factor of SL LCP procedure
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