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1 Introduction

This document is a summary of the following email discussion:
	[103bis#38][NR/V2X] SL unicast/groupcast (LG)


To discuss for SL unicast/groupcast, what AS-level information is required to exchange among UEs and/or gNB, and whether we need AS-level connection/RB establishment/configuration or management procedure.


Intended outcome: Report to next meeting


Deadline:  Thursday 2018-11-01


2 Background

In NR V2X, unicast and groupcast should be supported which not in LTE V2X. The sidelink communication (i.e. D2D) might be considered as a reference for unicast and group cast in NR V2X. The following can be observed in the sidelink communication for unicast and groupcast:

· Discovery procedure for unicast (i.e. Relay discovery) and groupcast (i.e. Group member discovery) are defined and are performed only by upper layer not AS layer; and 

· PC5 Signalling Protocol procedures defined for unicast are defined, performed only by upper layer and consists of connection setup, release, keepalive, SMC and rekeying procedure.
In upper layer, the following parameters are exchanged between UEs via sidelink with the discovery messages and PC5 signalling messages in TS 24.334:  

· In both of discovery messages and PC5 signalling messages
· UE ID
· L2 address (e.g. ProSe Relay UE ID for Relay discovery, Discovery Group ID in for Group member discovery)
· Relay Service Code is used to identify a connectivity service the ProSe UE-to-Network Relay provides, and the authorized users the ProSe UE-to-Network Relay would offer service to
· User Info: configured for Public Safety Direct Discovery based on the policy of the HPLMN or 3rd party public safety provider application server that allocates it
· In discovery messages only
· Status Indicator: to indicate whether or not the UE has resources available to provide a connectivity service for additional ProSe-enabled public safety UEs

· MIC and UTC-based Counter

· In PC5 signalling messages only (i.e. for unicast)
· For IP address related: IP Address Configuration and Link Local IPv6 Address 
· For Security: UE Security Capabilities, Chosen Algorithms and Security related parameters: (Nonce, KD ID, Signature, , RAND, AUTS, Encrypted Payload, GPI (GBA Push Information), etc.)

· For PC5 signalling connection maintenance (i.e. Keepalive procedure): Keepalive Counter and Maximum Inactivity Period

· For remote UE reporting: IMEI
The existing AS level-information exchanged between UEs and eNB via system information or dedicated message can be found for broadcast of LTE V2X in TS 36.331. 

· CBR related (e.g the list of configuration, S-RSSI threshold)

· Synchronization related parameters and configuration

· Carrier frequency and resource(pool) information

· Scheduling related information (e.g. logicalChGroupInfoList, mcs, configuration)

· Resource selection configuration in UE autonomous resource selection (i.e. v2x-ResourceSelectionConfig)

· Carrier (re)selection configuration (i.e. v2x-FreqSelectionConfigList)

· Zone configuration
· Duplication related  

· SL Prioritization related (Threshold)

· ID (e.g. sl-V-RNTI or Destination L2 address)
In the sidelink communication (i.e. D2D), some of AS-level information exchanged between UEs and eNB in broadcast of LTE V2X also is specified and additionally, AS-level information related to discovery and one-to-one/one-to-many sidelink communication is specified in TS 36.331. 

Section 3 and 4 are for SL unicat and SL groupcast respectively. 

3 SL Unicast
Question U1: Do you think there is any AS-level information which is required to exchange among UEs via sidelink for SL unicast? If yes, please list up what AS-level information is required to exchange among UEs via sidelink for SL unicast.
	Company
	Comments 

	Ericsson
	The need of AS-level information should be investigated during the SI. For example, when establishing a unicast/groupcast connection the radio capabilities and radio configurations related to HARQ, CSI, synchronization, QoS, resource pools, L2/L1 IDs, etc. could be considered.   

	OPPO
	It can be divided into three types:

· For some UE capability which is optional to support, it needs to exchange between UEs to notify the other UE(s).

· For some configurability above PHY (assume PHY layer can indicate that in SCI, i.e., PHY control channel), the UE may indicate to the other UE on the selected configuration (Yet seems a bit early to conclude on which optional capability / configurability to introduced before we conclude on UP / CP details)

· For QoS requirement of the traffic, it may need to deliver from the controlled-UE to the controller-UE (It may further relate to the QoS framework which is to be decided by SA2).

	Samsung
	We think that AS-level information e.g., ID, sidelink radio configuration can be exchanged for the unicast communication between UEs.

	ZTE
	Yes, some radio link related info is required, e.g. QoS infor, AS config, sidelink BWP, resource information. 
For example, QoS info could be exchanged between V2X UEs for the coordination of sidelink radio bearer establishment. AS config info could be used for the configuration of AS level parameters in the sidelink, e.g. SDAP/PDCP/RLC/MAC configurations. On the other hand, multiple BWPs configured with different numerologies might be allocated to support various V2X services, V2X UEs could negotiate which sidelink BWP shall be activated for the unicast sidelink communication. With regard to resource information, gNB may only need to configure several sidelink Tx resource pools and V2X UEs may negotiate which resource pool to be used for sidelink transmission and reception with each other. 

	Xiaomi
	Note RAN1 agreed to support four sub-modes of mode 2:

· Mode-2 definition covers potential sidelink radio-layer functionality or resource allocation sub-modes (subject to further refinement including merging of some or all of them) where

a) UE autonomously selects sidelink resource for transmission

b) UE assists sidelink resource selection for other UE(s)

c) UE is configured with NR configured grant (type-1 like) for sidelink transmission

d) UE schedules sidelink transmissions of other UEs

b) and d) may require new AS-level information exchange among UEs, for example Congestion information and SL-RNTI configuration.

We also agree with Ericsson connection establishment procedure would require AS-level information exchange, including L2 ID etc.

	Intel
	Agreed with Ericsson, at least for the case of QoS and specific resources for subsequent transmissions. The radio capability exchange for the unicast link however, can be handled during the discovery procedure (presumably involving AS layer as well). RAN1 has already agreed to support HARQ feedback for sidelink unicast, so the associated configuration also needs to be exchanged.

	Interdigital
	Yes.  

During link establishment, the following needs to be exchanged:

· Capability information

· AS level configuration such as configuration of the HARQ, resource allocation configuration (allowed parameters/modes for resource allocation), link monitoring configuration (reference signal/feedback configuration)

   Some of these details need to be further defined by RAN1 however.

· QoS requirements of the link to establish, and corresponding decision (whether requirements can be met)

During actual communication, apart from CSI and HARQ feedback being discussed by RAN1:

· Indication of link release (e.g. due to QoS requirements no longer achievable)

· To support mode 2b), 2d) some resource coordination information could be exchanged for resources which are shared between UEs in unicast (or groupcast) 



	Lenovo/MotM
	AS-level information is required to exchange among UEs via unicast, e.g.

· Sidelink UE id used for SL transmission

· UE capability related to SL transmission

· QoS indication e.g. 5QI

· Radio bearer configuration

· Physical layer configuration related to e.g. HARQ, CSI etc.

	CATT
	We think the following information should be exchanged in order to establish the unicast connection:

· V2X UE capability: such as multi-carrier operation.
· Identity exchange: such as Source ID and destination ID, whether source ID is indicated in Layer 1 needs furthert study.
· Physical layer parameter configuration: Layer-1 functionalities are supported, such as HARQ ACK/NACK and/or CSI parameters.
· Resource configuration and coordination between source UE and destination UE, including some radio link measurement.
· QoS related information
· 

	Qualcomm
	Yes. It is too early to work out the details of AS layer information needed. Pending on SA2 and RAN1 progress. 

	Huawei
	We would like to consider the SL radio bearer/QoS flow based PC5 QoS framework. So the SL radio bearer configuration should be exchange among UEs via sidelink for SL unicast.

We also think that some forms of QoS feedback may be transmitted in sidelink for unicast, e.g. one UE as the receiver may measure the actually achieved QoS/performance based on the data it receives in sidelink, and feedback the measured QoS to the other UE.

To support the CSI acquisition, the CSI-RS resource configurations and CSI report configurations that are dedicated for a specific unicast link may be exchanged between the two UEs. Of course, this needs to depend on RAN1 progress. Also, if RAN1 decides to have mode-2(b), there may be the possibility for one UE to indicate the resource configurations where the peer UE can select transmission resources in sidelink. 

	ITL
	We think the AS level information below can need potentially to be exchanged for unicast.

-
UE ID

-
Resource pool

-
QoS

-
physical layer configuration (HARQ, CSI)

-
BWP

However, we should wait RAN1 discussion which parameters would be involved in SCI to support unicast operation. After the RAN1 decision in next meeting, RAN2 can discuss what kind of additional AS-level information should be specified in RAN2 point of view.

	vivo
	The AS-level information for negotiation can be capability information, radio resources for link management and HARQ feedback, and QoS related information. 

	ASUSTeK
	Yes.

The UEs will need to share understanding about UE ID (Destination L2 address), whether HARQ feedback operation is turn on, radio bearer configuration (e.g. AM/UM).

	KT
	Yes, UE capability, QoS information, Radio bearer information, etc.


	Apple
	AS-level information could comprise of:

· V2X UE capability, such as multi-carrier capability, SL RAT (NR V2X/LTE V2X) capability

· Connection establishment related info, such as UE ID(s)

· SL bearer configuration, like QoS indication, PDCP/RLC/MAC/PHY configuration
· Resource configuration
· Etc.

	Fraunhofer
	There is a need to exchange AS-level information among UEs, which include feedback information such as HARQ, CSI reports and other link adaptation parameters. Resource pool configuration, assistance information and QoS related parameters may also need to be exchanged. Information such as layer 2 IDs and UE capability information also need to be considered. 

	MediaTek
	We assume to establish unicast communication between UEs some AS information would need to be exchanged, e.g. to agree on the communication parameters such as resource pool, L1/L2 IDs of the concerned UEs, BWP configuration if we have BWPs on the sidelink, parameters for the configuration of the AS protocol layers, and any supporting information (e.g. QoS info) needed for scheduling in the sub-modes of Mode 2 where UE assistance/scheduling is involved.

	LGE
	Feedback from receiving UEs may be required. Then, feedback information (e.g. HARQ, CSI, etc) and radio configurations may needs to be exchanged between UE via sidelink. But RAN1 is responsible for the feedback so we need to wait for RAN1 decision to figure out the details. 


Summary U1:

Companies think that the following AS level information needs to be exchanged among UEs via sidelink for SL unicast (please see the number of companies mentioning each AS level information in below):
· UE ID (10), UE capability (11), Radio/Bearer configuration (11), PHY information/configuration (e.g. HARQ, CSI) (13), Resource information/configuration (13) and QoS info (13)
Companies provided various parameters as example for each AS level information, 8 companies said some of AS level information have dependence with decision or progress of other WGs such as RAN1 and SA2 and 6 companies among them said RAN2 needs to check decision or progress of other WGs (e.g. RAN1 and SA2) for confirmation and the details.
Other AS level information is also mentioned but not by majority of companies. So RAN2 can have further discussion for the other AS level information. 
Proposal U1: For AS-level information required to exchange among UEs via sidelink for SL unicast, RAN2 can consider the followings as a baseline and will check if the AS-level information can be agreed and the details after some progress in RAN2, SA2 and RAN1:

· UE ID, UE capability, Radio/Bearer configuration, PHY information/configuration (e.g. HARQ, CSI), Resource information/configuration and QoS info
Question U2: Do you think what AS-level information is required to exchange between UEs and gNB for SL unicast??

	Company
	Comments 

	Ericsson
	Yes. When UEs are in coverage, gNB can (re)configure UE AS layers. This means that RRC configuration signalling from gNB to UE, as well as UE assistance information signalling from UE to gNB should be considered. The detailed content of such signalling and procedure very much depends on what RAN2/RAN1 agrees in terms of resource allocation schemes, QoS support, SL data radio bearer support, etc.   

	OPPO
	It can be generally divided into two types:

· For L1 parameter provisioning: L1 parameter can include SL grant, MCS selection, power control command, re-transmission SL grant, MIMO scheme selection and etc. 

· For L2 settings: connection management, and stack parameter configuration.
And to enable this control, related UE assistance report is needed.

	Samsung
	In gNB coverage, the AS-level information for unicast can be exchanged between UE and gNB. The configuration information including the info as Question U1 above can be exchanged through RRC signaling e.g., UE Assistance Information/RRC configuration between UE and gNB as in LTE-V2X.

	ZTE
	UE could report some AS level information, e.g. communication type (i.e. unicast, groupcast, broadcast), QoS requirements, sidelink mesurement results to gNB to assist the sidelink resource allocation. And then gNB could configure resource information, AS config info to the UE. 

	Xiaomi
	UE needs to indicate the cast type and QoS requirement to eNB, so eNB could do different handling. Further information depends on physical layer design.

	Intel
	For the in coverage case, the gNB can use RRC signaling for instance, to allocate specific resources and configuration for unicast transmissions to meet the expected QoS. The expected QoS of course, can be indicated through the use of assistance information by the initiating UE. 

	Interdigital
	Yes.  For link establishment decision, similar parameters exchanged between the UEs (see question 1) would instead be exchanged between the UE and the gNB for the gNB to determine whether the link can be established and QoS can be maintained.  During communication, we agree with Ericsson that reconfiguration messages can be sent to change the agreed L1/L2 configuration for the unicast link, and UE assistance reporting can be sent by the UE.  This will further depend on whether the unicast link is set up with mode 1 or mode 2.   

	Lenovo/MotM
	AS-information exchange between UE and gNB for SL unicast includes e.g.

· SL unicast configurations, e.g. QoS, resource pool, radio bearer, physical layer configurations etc.

· SL unicast reosurce allocations, e.g. SL grant

	CATT
	Some of the AS level parameters should be exchanged with eNB in order to establish the connection, such as:

· Scheduling mode: Mode 1 or Mode 2

· UE assistance information report, including QoS parameter. 

· Geo-location 

	Qualcomm
	Yes,. For example, for mode 1, the initiating UE and target UE may not belong to the same cell, thus the UE needs to trigger eNB to coordinate the SL grant scheduling. 

	Huawei
	The existing AS level-information exchanged between UEs and eNB for broadcast of LTE V2X as listed in the section 2 should be the baseline except for the “Scheduling related information (e.g. logicalChGroupInfoList, mcs, configuration)” listed therein. Since such scheduling related information will depend on the outcome of the QoS framework discussion in RAN2 and the link adaption discussion in RAN1.

In addition, if we go for SL radio bearer/QoS flow based PC5 QoS framework, we think the QFI or 5QI should be reported by the UE and the SL radio bearer should be configured by the gNB.

For those CP related signaling that needs to be exchanged between UE and gNB, we can take the corresponding LTE V2X SL design as baselines for further discussion, as seen from companies' views in email disc [103bis#37]. 

	ITL
	The UE needs to report UE assistance information to gNB for unicast. Detailed contents needs to be further discussed.

	vivo
	Generally, legacy AS-level information to support mode-1 resource allocation should be applicable to sidelink unicast (as well as groupcast/broadcast). On top of that, some unicast operation specific information is needed. For example, resource allocation for HARQ-ACK, CSI feedback. If multi-beam transmission is supported, the UE may also need to report the selected beam(s) between peers over sidelink to assist the network scheduling. 

	ASUSTeK
	Link identification associated with two UEs, resource allocation for the link, and PHY configurations (e.g. power control) should be supported by AS level information change between gNB and UE.

	KT
	Yes

	Apple
	Yes. Some information related to QoS parameters could help the NW make better resource configuration/scheduling. 

	Fraunhofer
	The exchange of AS-level information between gNB and UE is essential for the configuration of unicast SL resources, especially during Mode 1 operations. Additional AS-level information may include QoS related parameters, SL feedback information, etc. The UE may also send assistance related information to gNB such as sensing reports, etc.

	MediaTek
	At least the gNB needs to know the communication type and QoS requirements, and probably also information on the SL radio conditions as seen by the UE is helpful.  Then the UE needs to be configured appropriately by the gNB to use the SL, which would include parameters for the SL protocol stacks, L1 configuration, etc.  The details of how to configure these layers need to be discussed as part of the SI.

	LGE
	Yes, we may also need the parameters used in LTE V2X. For additional parameters, we can discuss based on agreed scenarios. 


Summary U2:

Companies think that the following AS level information may be exchanged between UEs and gNB for SL unicast (please see the number of companies mentioning each AS level information in below):

· RRC configuration signalling (11), UE assistance information signalling (10) and QoS requirements (8)
However, companies provided various parameters as example for each AS level information and 7 companies think further discussion needs to decide the details of the AS level information in RAN2 or other WGs.
Proposal U2: For AS-level information required to exchange between UEs and gNB for SL unicast, RAN2 agree that UE can provide gNB with UE assistance information signalling and gNB can provide a UE with RRC configuration signalling for sidelink transmissions. RAN2 assumes that a UE can provide gNB with QoS related information and will check if the AS-level information can be agreed and the details after some progress in RAN2, SA2 and RAN1.
Question U3: Do you think how to exchange the AS level-information among UEs via sidelink for SL unicast? (e.g. upper layer signalling or AS layer signalling) 
	Company
	Comments 

	Ericsson
	The need of any AS-level information needs to be evaluated (see Question 1). We see two possible aspects that require further study:

· AS level information can be taken into account by higher layers to e.g. initiate a unicast connection and/or a V2X service/traffic/QoS flow.

· Some AS level information can be exchanged directly at AS layer, e.g. radio capabilities, radio configuration etc.

In our understanding both aspects should be analyzed during the SI.


	OPPO
	We see 3 ways to exchange the AS level information:

· Encode the information explicitly via upper layer message, e.g., as a part of the PC5-S message (example of this is the security capability in PC5-S signaling for ProSe);

· Encode the information as a container of upper layer message, so that the message is still defined in RAN2, but no need for further AS layer signaling procedure;

· Encode the information as AS-layer signaling, for which a AS layer procedure is needed;

We may need to discuss the related information on the selection of the 3 options case-by-case.

	Samsung
	We think that upper layer signaling between UEs can be used to carry the AS-level information. 

	ZTE 
	AS level information could be exchanged via AS layer signalling, e.g. RRC signaling. 

	Xiaomi
	We think some information is only used in AS, which should be exchanged only in AS. While other could be exchanged in NAS.

	Intel
	Assuming the intent of the question is to ask if AS layer information can be passed to upper layer (and considered during connection establishment/management procedure) or if AS layer is directly involved in the signaling, we think both options can be considered. We slightly prefer the latter option, since it is not clear to us how the upper layers will have any notion of UE capabilities and how this can be accomplished. This also depends on the amount and dynamicity of the information that needs to be exchanged, i.e. if the QoS configuration over the lifetime of the unicast link is expect to vary significantly.

	Interdigital
	Regardless of the method used to send the AS layer information (PC5 signaling procedure or RRC signaling procedure) we think that AS layer information such as configuration and capability information should be encoded in a format understandable by the AS (i.e. an RRC).  So RRC messages should be exchanged.  Whether to use PC5 or actual RRC signaling procedures should be further discussed in the SI.  

	Lenovo/MotM
	We see mainly two ways to exchange the AS level information

· PC5 signaling protocol: upper layer signaling protocol to exchange AS level information

· RRC signaling protocol: using RRC layer signaling to exchange AS level information

	CATT
	The AS level information should be exchanged by RRC signaling, alone with the RRC message to establish the connection. 

	Qualcomm
	RRC messages are needed. 

	Huawei
	We prefer to use AS layer signaling, e.g. PC5 RRC message, to exchange the AS level information among UEs for unicast. This can avoid cross-layer interaction. Also, to make AS-level information have to be carried by upper layer signaling is somewhat illogical. 

	ITL
	We think upper layer signaling to transfer AS level-information could be enough since we don’t have much time to introduce new AS layer signaling for this purpose.

	vivo
	We prefer the AS layer signaling for AS level-information exchange. Generally, the AS level-information are not visible to upper layer, if upper layer signaling is adopted, there would be potential UE AS layer and upper layer interactions which should be avoided.

	ASUSTeK
	Share same view with Lenovo.

	KT
	Both layer signalling should be studied.

	Apple
	Agree with Interdigital.

No matter on which layer the AS information is exchanged between UE(s), it should be encoded in a way understandable by AS. Thus, RRC spec needs to do the corresponding work. 

	Fraunhofer
	A combination of both upper layer signalling and AS layer signalling would need to be studied. QoS flow and traffic type can be configured by upper layers. RRC signaling features can be used to exchange AS-level information, e.g. radio level measurements among UEs. 

	MediaTek
	We generally think AS layer information can be sent in AS layer signalling.

	LGE
	Same opinion with Ericsson. Additionally, PC5 signalling can be considered to be sent via PC5 control plane unlike in LTE D2D. 


Summary U3:

For how to exchange AS-level information among UEs via sidelink for SL unicast, 11 companies think that both options (i.e. by upper layer and by AS layer) may needs so RAN2 need study/analyze both options while 5 companies and 2 companies think AS-level information is exchanged by AS layer and by upper layer respectively. 
Proposal U3: For how to exchange AS-level information among UEs via sidelink for SL unicast, RAN2 considers both options (i.e. by upper layer and by AS layer) for the study and need to further study the selection or the information exchanged via each option if both are selected.
· Option 1: AS-level information is exchanged via upper layer signalling (e.g. PC5-S)

· Option 2: AS-level information is exchanged via RRC signalling (e.g. PC5-RRC)
Question U4: Do you think which AS level-connection for sidelink with establishment needs to be supported for SL unicast? 

	Company
	Comments 

	Ericsson
	It is not clear what is meant with “which AS-level connection”. Knowledge of SL connection at AS-level is certainly needed at L2 to support unicast/groupcast and all the related radio configurations. As mentioned in our previous replies, it has to be studied whether such AS-level connection implies exchanging AS-level information over the SL and/or assisting the higher layers with radio-related information about a possible unicast/groupcast connection.

	OPPO
	The question is a bit vague. If the intention is to ask the need of differentiation of AS-layer connection establishment and NAS-layer connection establishment, we see no need for this kind of differentiation. Because different from cellular system where AS connection and NAS connection terminates at different entity (gNB and AMF), here for PC5 both AS and NAS connection terminates at UE in the same way, so a single connection concept is enough.

	Samsung
	Agree with the previous comments. The question is not clear.

	ZTE
	Not sure what does “which AS level-connection” mean in the question. Generally, we think AS level connection needs to be supported for SL unicast. 

	Xiaomi
	Not sure about the question.

	Intel
	Agree with Ericsson that the question seems unclear. Maybe the intention is to ask if any specific AS level signaling is needed during connection establishment. If so, we assume that as discussed above, the radio capability of the UE (which can be handled during discovery procedure) and at least the expected QoS to be applicable and the set of resources to be used for this link needs to be exchanged from the AS layer perspective.

	Interdigital
	We think a single connection (AS and upper layers) between UEs is sufficient.  Both layers should be aware of the link and be involved in connection establishment based on factors specific to that layer (e.g. service capability at higher layer, link conditions at the AS).  

	Lenovo/MotM
	Not sure if we understand “which AS level-connection for sidelink” correctly, we think RRC level connection for sidelink unicast is enough.

	CATT
	I think this question means which layer should establish the unicast connection. As we presented in QU3, RRC should establish the unicast connection. 

	Qualcomm
	RRC signaling is used to setup RRC connection between a pair of UEs. The outcome of RRC exchange is the SRB and DRB bearer setup. 

	Huawei
	Our understanding to the question is that whether we need AS-level signalling and procedure to conduct the one-to-one connection establishment which was left to upper layers for Rel-13 D2D. 

If this understanding is correct, then we think that we may still rely on the upper layer one-to-one connection establishment similar to Rel-13 D2D, and after the connection is setup, the SL RRC message can then be used to exchange necessary AS level information. At least for the time being, we don't see necessity and benefit for SL unicast to have an "AS level" connection setup procedure as the "RRC connection setup in Uu".

	ITL
	It is not clear what the does AS level connection mean.

	vivo
	Introduce AS layer signaling and procedure for unicast connection establishment.

	ASUSTeK
	We think “AS level connection” between two UEs may be similar to the RRC connection between UE and gNB.

	KT
	Not sure for now.

	Apple
	We assume this question is about whether to support an AS level one to one communication setup/establishment procedure. If upper layer will have a one to one communication setup procedure as designed in prose one-to-one communication, we don’t see a need to have an equivalent procedure in AS layer.

	Fraunhofer
	The intention of the question is unclear regarding the definition of an “AS level-connection”. AS-layer connection (such as RRC) would be needed to exchange AS-layer information between two UEs.

	MediaTek
	Also unsure about the question.  We expect that some persistent awareness of the AS configuration between UEs is needed for unicast, and an AS-level connection concept could be a suitable container for this information.

	LGE
	One-to-one connection may need to support secured and reliable sidelink communication. The one-to-one connection could be supported by upper layer like in LTE D2D. SA2 assume also upper layer connection exists for unicast according to TR 23.786 and does not mention about AS level connection. However, it is unclear whether the upper layer connection is sufficient for sidelink unicast, so we can study it. 


Summary U4:
Most companies think the question is unclear. Companies provide some answer based on each understanding but the answer is diverse due to different understanding. Thus, we need to further study the issue after clarification. 
Proposal U4: RAN2 needs to further study the following issues:
· Issue 1) According to TR 23.786, SA2 assume V2X layer performs sidelink connection establishment procedure by PC5-S signalling for unicast. Do you think AS layer needs to perform sidelink connection establishment procedure by RRC signalling? 
A. Yes, AS layer connection establishment procedure by RRC signalling also needs
B. No, upper layer connection establishment procedure is enough
C. Others
· Issue 2) if answer is A) in Issue 1), do you think when the AS layer sidelink connection establishment procedure is performed.
A. Only when upper layer sidelink connection establishment procedure triggered and performed
B. AS layer can trigger it by itself if some conditions are satisfied in AS layer. 
Question U5: Do you think AS level-management procedure for sidelink needs to be supported for SL unicast? (e.g. Keepalive procedure, RLM, etc.)
	Company
	Comments 

	Ericsson
	Keepalive messages are already present in ProSe and it is not an AS-level procedure. If RAN2 decides to have a more robust link maintenance to support critical V2X use cases, we believe that it is beneficial to study how to maintain and monitor at AS level the radio link.

	OPPO
	Keep-alive procedure is already supported in PC5-S, which is used for similar reason of RLM – we believe the keep-alive procedure is enough, and thus no need for duplicate functionality.

	Samsung
	Agree with OPPO

	ZTE
	Yes, in our view, RLM procedure for sidelink needs to be supported for SL unicast. 

	Xiaomi
	Need further study. Too early to exclude AS level management.

	Intel
	Regarding link maintenance over sidelink, we need to further discuss if RLM like procedures are really necessary or if the upper layer keep-alive signaling is sufficient. Certainly, in order to ensure that the stringent QoS requirements for V2X over sidelink are met, some enhancements might be needed. However, it also depends on RAN1 discussions on defining suitable RS for monitoring and link management. For now, we think that unless clear need for introducing link management procedures is identified for some V2X use case, it can be done by upper layers as indicated by OPPO.

	Interdigital
	We think AS level management procedures should be studied as upper layer mechanisms (such as the PC5 keepalive mechanism for D2D) do not take into account whether a link can maintain its required QoS.

	Lenovo/MotM
	For AS level connection management, if AS-level connection is introduced, we see there needs studies for AS level link monitoring. This is becasue keepalive procedure in PC5 signaling protocol is an upper layer procedure, and maybe not quickly enough for AS level connection maintenance.

	CATT
	We think this AS level connection should be a connection oriented connection. In a platooning, the connection has to ensure each message is successfully received in the peer UE. So this keepalive mechanism is necessary to the AS level connection, to monitor the link quality of the connection. 

	Qualcomm
	Yes. RLM procedure is necessary for SL unicast communication.

	Huawei
	For the time being, we think it may be enough to rely on the keepalive message as in Rel-13 D2D. But we're open to further study this issue. 

	ITL
	Keepalive procedure is used in upper layer and we think keepalive procedure is sufficient to manage unicast.

	vivo
	We think the upper layer Keepalive procedure defined in Prose is not enough since the QoS requirements are much more stringent for NR V2X. The potential ways to maintain/reconfigure/release the unicast connection in AS layer should be further studied, e.g., based on reference signal power/quality or QoS related measurement.

	ASUSTeK
	If RAN2 introduces AS level connection, then the radio link maintenance (e.g.RLM) may be needed.

	KT
	AS level management procedures should be studied.

	Apple
	Keep alive is not needed in AS layer if upper layer supports it as designed in Prose one-to-one communication.

	Fraunhofer
	Agree with some companies that AS-level management would be beneficial to support the stringent requirements demanded by the advanced V2X use cases for SL unicast. Further study would be needed for this.

	MediaTek
	We think RLM sounds like a reasonable concept for SL unicast, but some further study would be needed to confirm the benefits over a simpler approach like the upper layer keep-alive procedure.

	LGE 
	AS connection may need to support V2X scenarios having high QoS requirements (advance driving, platooning, etc). In the case, connection management procedure (e.g. keep-alive) may need to be supported. 


Summary U5:

11 companies think AS level-management procedure for sidelink for SL unicast may be beneficial and need to study it while 6 companies think it doesn’t need. 

Proposal U5: RAN2 assumes that AS level-management procedure is supported for sidelink for SL unicast:
4 SL Groupcast

Question G1: Do you think there is any AS-level information which is required to exchange among UEs via for sidelink for SL groupcast? if yes, please list up what AS-level information is required to exchange among UEs via sidelink for SL groupcast.
	Company
	Comments 

	Ericsson
	Same as Question U1. We suggest focusing on SL unicast first, and then use those functionalities as baseline for groupcast.

	OPPO
	Similar view as Ericsson, we should aim at a design which is applicable to both unicast and group-cast as much as possible. 
· In unicast, the control is between the two UEs of the unicast link;

· In groupcast, the control is between each UE as group member and the UE as group head/controller.

	ZTE
	Yes, for example, resource information may be required to be exchanged among UEs for groupcast assuming the group manager need to transmit resource information to group members. 

	Xiaomi
	Same as question U1.

Additionally, since RAN1 agreed to introduce feedback for groupcast, additional information may be needed in AS, for example the group membership.

	Intel
	We don’t see any fundamental difference between SL unicast and groupcast here. The one exception to consider could be HARQ feedback signaling for the case of groupcast, which is fundamentally different from unicast case.

	Interdigital
	Same as question U1.

	Lenovo/MotM
	Agree with Ericsson that we focusing on SL unicast first, and make commonality of unicast/groupcast as much as possible

	CATT
	Some groupcast specified information should be considered, such as:

· Group ID, and group leader ID (to join the group operation) 

· Resource configuration and coordination within the group

· Potential HARQ and CSI configuration for groupcast.

	Qualcomm
	For groupcast, we need to consider two different cases: 1) platoon case where there is a certain group leader. 2) dynamically formed groups. As a first step, RAN2 can focus on SL unicast design first. Then, check of the design is applicable to those groupcast cases. My understanding is that SL unicast procedure may be applicable for the case 1. But for the case 2. probably need to study a different approach as there is no central controller to coordinate group members in PC5 for groupcast 

	Huawei
	As pointed out by some companies above, we may need to consider the group manager/controller related mechanism for groupcast. Therefore, we think some AS-level group management may need to be conducted between the group manager and the group members (e.g. group mobility, group resource management, etc.), since they are more related to the AS layer resource configurations. To support this, some AS-level information exchanges within the same group seem to be needed. 

	ITL
	Same view as Ericsson.

	vivo
	At least the radio resource for HARQ feedback within the group can be exchanged. More details are also depending on RAN1 progress.

	ASUSTeK
	Same as question U1.

	KT
	Agree with Ericsson.

	Apple
	Agree with CATT some groupcast specific information should also be considered, such as group leader ID, etc. Detailed information may rely on RAN1 decision.

	Fraunhofer 
	Refer to response in Question U1, which is also applicable to groupcast. The feedback design for groupcast has to be further studied, since it is a relatively new aspect. 

	MediaTek
	We also think the unicast and groupcast designs should strive for commonality, and so the AS-level information exchanged among members of the group should be similar to what is exchanged in the unicast case (question U1).  Individual UE IDs would probably be replaced by group IDs but the configuration information should be similar.

	LGE
	Unicast information should be a baseline. We can discuss later for groupcast. 


Summary G1:

Most of companies said answers for all questions in groupcast are almost same as them in unicast and 6 companies think unicast is a baseline for groupcast and need to be studied first before groupcast. 

Proposal G1: RAN2 considers Unicast operation as a baseline for groupcast operation so, study Unicast first and groupcast later:
Question G2: Do you think what AS-level information is required to exchange between UEs and gNB for SL groupcast?

	Company
	Comments 

	Ericsson
	Same as Question U2

	OPPO
	Same answer as Q-U2

	Samsung
	Same as Question U2

	ZTE 
	Yes, for example, resource information dedicated for the group could be configured by the gNB to the group manager. 

	Xiaomi
	Same as Question U2

	Intel
	Similar to the unicast case, the gNB can allocate specific resources for groupcast communication. This of course can also depend on the composition and lifetime of the group itself. For a platoon, the platoon leader can handle this signaling on behalf of the entire group.

	Interdigital
	Same as Question U2

	Lenovo/MotM
	Same as Question U2

	CATT
	Same as Question U2

	Qualcomm
	Same as U2

	Huawei
	Same answer as that we provided in Question U2. 

	ITL
	Same as Question U2.

	vivo
	Some group operation specific information needs to be reported. For example, number of group members for the network to allocate appropriate radio resources for the group.

	ASUSTeK
	Same as question U2.

	KT
	Same as Question U2.

	Apple
	Besides the information listed for unicast, groupcast specific information should also be considered, such as UE type (leader or normal member) which could help with NW configuration.

	Fraunhofer
	Refer to response in Question U2, which is also applicable to groupcast. We also share the same view with ZTE, Intel and Vivo.

	MediaTek
	Same as question U2, with the addition that the group manager may have a special role for communication with the gNB, e.g. radio resources for the group might be allocated through the group manager.

	LGE
	Same as question G1.


Summary G2:

Same as summary in G1.
Question G3: Do you think how to exchange the AS level-information among UEs via sidelink? (e.g. upper layer signalling or AS layer signalling) 
	Company
	Comments 

	Ericsson
	Same as Question U3

	OPPO
	Same answer as Q-U3

	Samsung
	Same as Question U3

	ZTE
	Same as in SL unicast, AS layer signaling is preferred to exchange the AS level information. 

	Xiaomi
	Same as Question U3

	Intel
	Same view as the unicast case. 

	Interdigital
	Same as Question U3

	Lenovo/MotM
	Same as Question U3

	CATT
	Same as Question U3

	Qualcomm 
	There is increased complexity in signaling design for the coordination of a group of UEs, rather than 2 UEs in the SL unicast case. For platoon case, AS layer information can be provided to the upper layers and let upper layers to include those in the group management protocol. For dynamically formed groups w/o long-term relationship among UEs, RAN2 can further discuss whether a signaling protocol is necessary.

	Huawei
	Same answer as that we provided in Question U3; AS layer signaling may be needed. 

	ITL
	Same as Question U3.

	vivo
	Same as question U3. 

	ASUSTeK
	Same as question U3.

	KT
	Same as Question U3.

	Apple
	Same as Question U3.

	Fraunhofer
	Refer to response in Question U3, where AS-layer signalling may also be required for groupcast.

	MediaTek
	Same as question U3

	LGE
	Unicast mechanism should be a baseline.


Summary G3:

Same as summary in G1.
Question G4: Do you think which AS level-connection for sidelink with establishment needs to be supported for SL groupcast? 

	Company
	Comments 

	Ericsson
	Same as Question U4

	OPPO
	Same answer as Q-U4

	Samsung
	Same as Question U4

	ZTE
	Same as Question U4.

	Xiaomi
	Same as Question U4

	Intel
	Same view as the unicast case. 

	Interdigital
	Same as Question U4

	Lenovo/MotM
	Same as Question U4

	CATT
	Same as Question U4

	Qualcomm
	We do not think AS level connection is justified for the dynamically formed groups because it is hardly connection-oriented. For platoon case, RAN2 can supply AS layer information to upper layer and let upper layers to define a group management protocols to take them into account.

	Huawei
	By referring to connection establishment for groupcast, does it simply mean the one-to-one connection establishment for unicast between the group manager and each group member within this group? If so, the answer of ours is similar to that of Question U4. 

	ITL
	Same as Question U4.

	vivo
	It depends. If the QoS KPIs of the groupcast based packets are similar to LTE sidelink, then AS layer procedure to establish connection among UEs within the group is not necessary (i.e., connectionless as in LTE ProSe/V2X can be reused). Otherwise, AS layer procedure is needed. In later case, procedure for unicast connection establishment can be baseline for groupcast in terms of connection setup between two UEs within the group.

	ASUSTeK
	It is not clear how to define “AS level connection” for multiple UEs in a groupcast.

	KT
	Same as Question U4.

	Apple
	Same as Question U4.

	Fraunhofer
	Refer to response in Question U4, which is also applicable to groupcast

	MediaTek
	Same as question U4

	LGE
	As we mentioned in U4, To support V2X service having high QoS requirements (e.g. platooning), AS connection may needs between UEs. We think unicast connections between group members can be exist while user traffic for groupcast is transmitted as multicast manner. But mesh topology is not desired due to signaling burden and increase of resource inefficient usage. Start topology can be considered. 


Summary G4:

Same as summary in G1.
Question G5: Do you think AS level-management procedure for sidelink needs to be supported for SL groupcast? (e.g. Keepalive procedure, RLM, etc)
	Company
	Comments 

	Ericsson
	Same as Question U5

	OPPO
	Same answer as Q-U5

	Samsung
	Same as Question U5

	ZTE
	Same as Question U5.

	Xiaomi
	Same as Question U5

	Intel
	Same view as the unicast case. 

	Interdigital
	SA2 QoS model for groupcast is similar to broadcast.  Due to this, AS level mechanism for link management may be different or not needed at all (i.e. rely on keepalive only).  This would need further study.

	Lenovo/MotM
	Same as Question U5

	CATT
	Same as Question U5

	Qualcomm
	Agree with Interdigital.

	Huawei
	Similar to Question G4, if such AS-level management simply references the one-to-one connection maintenance between the group manager and a group member, it is up to the upper layers as our answer to Question U5. 

However, as our answer to Question G1, some AS-level group management mechanism may be needed. So towards the group management, we think it may not be completely relying on upper layers. 

	ITL
	Same as Question U5.

	vivo
	If we confirm the need of AS layer connection establishment procedure for groupcast in question G4, the connection maintenance would be beneficial. However, how to perform connection maintenance should also be FFS since the connection situation between one UE and any of the other UEs within the group may need to be considered jointly instead of treating them dependently as for the unicast case.

	ASUSTeK
	It can be further studied based on how to define “AS level connection” for multiple UEs in a groupcast.

	KT
	Not sure for now

	Apple
	This should be decided later with more input from RAN1, such as whether a AS layer group will be introduced.

	Fraunhofer
	Refer to response in Question U5. The platooning use case which requires SL groupcast has more stringent QoS requirements than SL Broadcast. In addition, group management procedures may need some AS-level management.

	MediaTek
	Same as question U5

	LGE
	Same as question U5


Summary G5:

Same as summary in G1.
Additionally, for groupcast, 6 companies think group manager (or head) is beneficial for some use cases (e.g. for platooning). 
Proposal G2: For groupcast, RAN2 assumes that there may be a group manager (a.k.a. head UE) for some use cases (e.g. for platooning). RAN2 can inform other WGs about this assumption . 
5 Conclusion
Summary of companies’ response to each question with rapporteur’s suggestions is provided just after the corresponding response. The above suggestions are repeated below as the conclusion of this email discussion:

For Unicast, the followings are proposed based email discussion

Proposal U1. For AS-level information required to exchange among UEs via sidelink for SL unicast, RAN2 can consider the followings as a baseline and will check if the AS-level information can be agreed and the details after some progress in RAN2, SA2 and RAN1:

· UE ID, UE capability, Radio/Bearer configuration, PHY information/configuration (e.g. HARQ, CSI), Resource information/configuration and QoS info
Proposal U2: For AS-level information required to exchange between UEs and gNB for SL unicast, RAN2 agree that UE can provide gNB with UE assistance information signalling and gNB can provide a UE with RRC configuration signalling for sidelink transmissions. RAN2 assumes that a UE can provide gNB with QoS related information and will check if the AS-level information can be agreed and the details after some progress in RAN2, SA2 and RAN1.
Proposal U3: For how to exchange AS-level information among UEs via sidelink for SL unicast, RAN2 considers both options (i.e. by upper layer and by AS layer) for the study and need to further study the selection or the information exchanged via each option if both are selected.

· Option 1: AS-level information is exchanged via upper layer signalling (e.g. PC5-S)

· Option 2: AS-level information is exchanged via RRC signalling (e.g. PC5-RRC)
Proposal U4: RAN2 needs to further study the following issues:
· Issue 1) According to TR 23.786, SA2 assume V2X layer performs sidelink connection establishment procedure by PC5-S signalling for unicast. Do you think AS layer needs to perform sidelink connection establishment procedure by RRC signalling? 
A. Yes, AS layer connection establishment procedure by RRC signalling also needs
B. No, upper layer connection establishment procedure is enough
C. Others
· Issue 2) if answer is A) in Issue 1), do you think when the AS layer sidelink connection establishment procedure is performed.

A. Only when upper layer sidelink connection establishment procedure triggered and performed 
B. AS layer can trigger it by itself if some conditions are satisfied in AS layer.

Proposal U5: RAN2 assumes that AS level-management procedure is supported for sidelink for SL unicast:
For Groupcast, the followings are proposed based email discussion

Proposal G1: RAN2 considers Unicast operation as a baseline for groupcast operation so, study Unicast first and groupcast later:
Proposal G2: For groupcast, RAN2 assumes that there may be a group manager (a.k.a. head UE) for some use cases (e.g. for platooning). RAN2 can inform other WGs about this assumption. 
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