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1 Introduction

This is for the following email discussion:

[104#55][NR/V2X] Unicast (OPPO)
Discuss definition, procedure, signaling flows and information to provide clear whole picture on how each option works for unicast and make a TP for the proposal. (OPPO)

· Option 1: AS layer connection establishment procedure by PC5-RRC is also needed.

· Option 2: Upper layer connection establishment procedure is enough.

Deadline:  Thursday 2019-02-07

2 Discussion

2.1 Phase-1: Functionality definition and split between layers

To look into option-1/2, the root question is what the functionality definition of the so called “connection establishment procedure” which could be implemented by AS-layer. To answer this question, one needs to take into account of the input from RAN2 and SA2 till now.

1) Input from RAN2:

RAN2#104 gives some examples on the possible AS-layer information required to exchange among UEs via sidelink as follows, 

Agreements on unicast

1:
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
which can be divided into three types
, i.e., 

1) UE ID identification;
2) Capability transfer;
3) Sidelink bearer/resource configuration, which in general includes all kinds of parameter setting for PDCP/RLC/MAC/PHY for sidelink connection, and thus can cover the “Radio/Bearer configuration, PHY information/configuration (e.g. HARQ, CSI), Resource information/configuration”.
So first of all, companies are invited to provide the view on the functionality definition of the called “AS-layer connection establishment procedure”, i.e., whether it is something as above or different.

Before answering the question, in order for differentiation between the functionality of AS-layer and NAS-layer in terms of connection establishment, one needs to take into account of the SA2 progress. 

2) Input from SA2:

In SA2, the progress on connection establishment related message can be listed as follows. Firstly, as indicated in the LS from SA2, i.e., S2-1812895, SA2 is considering the use of PC5-S messages for NAS-level connection establishment

In addition, SA2 would like to request RAN2 to provide some feedback on some working assumptions for unicast and groupcast:

(1) as documented in clause 6.11.2.2 of TR 23.786, SA2 is considering PC5 Signalling Protocol for unicast link establishment and management. SA2 would like to know if and how RRC signalling over PC5 is used for unicast link;

<Text Removed>
Then, in more details, for the definition / functionality of the PC5-S messages, one can categorize the information as two aspects: 
One is for Direct link setup and release, which was specified in ProSe in TS 24.334 as shown in Figure 4 (where the security capabilities is transferred from initiating UE to target UE).

[image: image1.emf] 

Initiating UE

Target UE

Stop T4100

OR

DIRECT_COMMUNICATION_REQUEST

Start T4100

DIRECT_COMMUNICATION _ACCEPT

Stop T4100

DIRECT_COMMUNICATION _REQUEST

Start T4100

DIRECT_COMMUNICATION_REJECT

Start T4108



[image: image2.emf] 

Releasing UE

Peer UE

Stop T4103

DIRECT_COMMUNICATION _RELEASE

Start T 4103

DIRECT_COMMUNICATION _ RELEASE_ACCEPT


Figure 1 Direct link setup (left) and release (right) procedure

In SA2 for NR-V2X, it is being considered to be further enhanced in NR-V2X, e.g., in solution#11 of TR 23.786

· The Direct Communication Request message can be sent by UE-1 with broadcast mechanism, i.e. to a broadcast address associated with the application instead of the L2 ID of UE-2. The upper identifier of UE-2 is included in the Direct Communication Request message to allow UE-2 to decide on if to respond to the request. The Source L2 ID of this message should be the unicast L2 ID of the UE-1. 

· The Direct Communication Request message should be transmitted using default AS layer setting e.g. broadcast setting, that can be understood by UE-2. 
And in solution#19,

1. UE-1 sends a Direct Communication Request message to UE-2 in order to trigger mutual authentication. This message includes the requested PC5 QoS parameters.
2. UE-2 initiates the procedure for mutual authentication. The UE-2 includes the accepted PC5 QoS parameters in the Response message.
The other is for Direct link authentication, which was specified in ProSe in TS 24.334 as shown in Figure 5, where the two UEs exchange security parameter configuration.
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Figure 2 Direct Security mode control procedure
In SA2 for NR-V2X, SA2 has sent out a LS to SA3, in S2-1812896, to ask for view on the security mechanism, which aims at similar functionality as above

During the study phase, SA2 had identified the follow questions regarding security aspects, and would like to obtain some feedback from SA3:

· A unicast solution was developed by SA2 as documented in clause 6.11 of TR 23.786. SA2 would like to know if SA3 sees a need to provide link layer protection for the unicast connection, and if there is any security measure to be developed to protect the V2X traffic, including privacy protection. 

· A group communication solution was developed by SA2 and documented in clause 6.21 of TR 23.786. SA2 would like to know if SA3 considers link layer protection necessary for the group communication traffic. 

SA2 would like to ask SA3 to provide feedbacks on the questions to assist SA2's study conclusions.
Q1: Considering all the input from RAN2/SA2 as above, do you think whether upper layer connection establishment procedure is enough, or AS layer procedure is also needed.

Option 1: AS layer connection establishment procedure by PC5-RRC is also needed.

Option 2: Upper layer connection establishment procedure is enough, i.e., no need for AS layer connection establishment procedure by PC5-RRC, i.e., PC5-RRC based AS layer procedure is used for procedure(s) other than connection establishment
;

	Companies
	Option
	Comments if any

	Huawei
	Option 2
	First of all, it is necessary to clarify what the so called “AS layer connection establishment” actually means before any discussion on this issue. Throughout the online discussion on this issue in the last meeting, the proponents of Option 1 kept on arguing that the motivation to introduce such AS connection establishment in SL is to imitate RRC connection setup in Uu; however, they failed to provide any proof on actually what specific information has to be exchanged between the two UEs during such AS connection establishment, as that necessarily exchanged between the UE and gNB in Uu. 

If the motivation is to mimic Uu, below we provide an insight on whether there is really any information having to be exchanging in AS between two UEs during SL connection establishment phase, with comparison to RRC connection setup in Uu. In our understanding, RRC connection establishment mainly provides the following functions:

1) Assigning to the UE an RNTI by the RAN;

2) Establishing SRB1;

3) Providing the gNB with some information related to UE's access to CN (e.g. info included in RRCSetupComplete). 

As per SA2 conclusion in 23.786, the UE IDs used in AS transmission (i.e. SRC/DST IDs in L2/L1) for SL unicast are configured/generated by the upper layers, and thus are more appropriately exchanged during the upper-layer connection establishment procedure (e.g. PC5-S) as well. Hence, above bullet 1 is not necessary for SL.
In the last meeting, we agreed to introduce SCCH which may further mean an SL SRB; however, as there should always be an SL SRB to send the very first PC5 RRC message (e.g. like SRB0/CCCH in Uu), we think there should anyway be an SL SRB with specified configurations (e.g. SL SRB0) and such a specified SL SRB may already be enough to support all other PC5 RRC message transport, without the necessity to further introduce other SL SRBs (e.g. like SRB1 in Uu). So, bullet 2 above may not be a necessity for SL either. 
It is straightforward that bullet 3 above is not needed in SL, because SL connection is setup between the two UEs, having nothing to do with UE's access to the CN. 
With above analyses, the logic that "SL unicast is more like Uu and thus should similarly have an AS layer connection setup procedure as RRC connection setup" does not really hold; we still can’t see any information that must be transmitted during an AS connection establishment procedure in SL, so don't see option 1 as needed. 

	OPPO
	2
	We share the same view as Huawei. Anyway the key point is what the agreed AS-layer procedure is used for. From our perspective, the PC5-RRC procedure is different from the Uu RRC connection setup procedure which is to establish SRB1, so should not be named as ‘connection establishment’ to avoid misunderstanding.

	MediaTek
	Option 1
	To avoid unnecessary interaction between AS layer and upper layer, UE-specific AS-layer configuration for unicast would be better to be managed/protected under RRC connection. In addition, it is more sensible to deliver AS-layer latency critical information, such as for link adaption and HARQ feedback, through AS layer connection. So, we think PC5-RRC requires procedure to manage AS layer connection. 

	Nokia
	Option 2 (with comment)
	We share Huawei’s detailed comment. PC5-RRC procedure does not have to provide what is done for Uu RRC Connection Setup. Reading SA2 decisions, it seems upper layer mechanisms can suffice here. On the other hand, we also wonder whether any RAN1 decisions could still impact the need of such mechanism. Those would be for instance the details of feedback mechanism (HARQ, CSI reporting). We were thinking if this will be easily doable without the existence of AS level connection…

	Qualcomm
	Option 1
	“AS layer connection setup” is a necessary first setup to establish a specific SL connection between two unicast UEs. Literally speaking, there is no SL connections existing without the RRC procedure. Some companies argue that SRB0 can be used for all the RRC procedure, but it is unclear what is the nature of this SRB0. Does it have any unicast-specific support, such as HARQ? Is it dedicate to a pair of UEs? If it is a common resource pool, then this is not an AS layer connection or RRC connection”. It is not correct to crowd all upper layer PC5-S signaling messages and other RRC-related message for all uncast pairs in this common resource pool.  Logically, creating new SRBs does not necessarily mandate to use a new transport channel or physical channels, But if RAN2 assumes that only a single SRB0 is needed for all PC5-CP signaling, then this rules out any chance of different SL SRBs are on the different transport and different physical channels, Whether this is desirable is still not clear in RAN1 yet, 

For NR V2X unicast, it is obvious that a variety of DRBs could  be established for various QoS flows. It would be weird to not support one or more SRBs established for control plane signaling. I think the upper layer signaling over PC5 requires different sorts of QoS support and cannot be all satisfied by using the default SRB0. 

In PC5-RRC used for NR V2X, no matter how the signaling sequence is specified and how it interacts with PC5-S signaling, there must be one step where a transition from a “common control channel” to “dedicated control/traffic channel” happens. No matter what this is named in RAN2 eventually, this is the so-called “AS layer connection establishment”. It is very clear to us that PC5-S signaling in V2X layer does not fulfill this transition and does not exchange any parameters to help to achieve this transition. Thus, Option 2 is not sufficient. Some RRC messages has to be exchanged to seal this step. Whether those messages want to be named with a prefix like “RRCSLSetupxxxx” or some other names can be discussed further in WI stage. 

	Intel
	Option 2
	As mentioned by HW and OPPO above, while there is definitely the need for AS-level information exchange (as per RAN2 agreement), the initial step of establishing a connection does not mandate the need for PC5-RRC connection establishment signaling i.e. similar to RRC Connection Establishment Request over Uu. The RRC connection procedure over Uu is a completely different beast and carriers a whole slew of features which are meaningless for sidelink operation. So, we prefer option 2, i.e. the connection establishment performed by upper layer signaling. This would of course be complemented by AS-level signaling (presumably via RRC) to exchange information pertaining to unicast operation over this link.

	Lenovo
	Option 1
	In our point of view, to have “AS layer connection establishment”, means that we can establish SRB1, SRB2 and DRBs on sidelink, and this also means AS layer security is need to be activated during AS layer connection establishment so that SRB2 and DRB can be setup, and activated AS layer security can also enable measurement report on sidelink. After then, DRB related parameters can be configured on sidelink e.g. QoS related configuration, PDCP/RLC/MAC/PHY related configuration etc.

Thus, AS layer connection establishment will enable on-sidelink SRB1/SRB2/DRB setup and configuration. One can say such kind of configuration can be avoided for in-coverage scenario, where gNB can handle these things on Uu link. But for out-of-coverage scenario, if we want setup SRB1/SRB2/DRB and related configurations on sidelink, we may need AS layer connection establishment for sidelink via PC5-RRC


	LG
	Option 1
	We think that AS layer connection establishment procedure is used to support Upper layer connection establishment procedure. One PC5-RRC procedure e.g. shown in Figure 4 can be used to set up both AS connection and Upper layer connection. For example, RRC PC5 Connection Request message carries Upper Layer Direct Communication Request message in a container, if necessary, with PC5 AS parameters (e.g. some parameters in Q2). RRC PC5 Connection Response message carriers Upper Layer Direct Communication Accept or Reject message.

Note that if two UEs are involved in sidelink unicast, both UEs may exchange some AS information during or after upper connection establishment, regardless of which option is used. We prefer to support exchange of AS information without involvement of upper layer signalling specified in other WGs. 



	ASUSTeK
	Option 2
	In our view, RRC connection establishment procedure is mainly used to establish SRB1. Since SRB is not defined for SL, we think the AS connection procedure for SL is not necessary just for this purpose.

If the AS connection procedure is used to exchange AS information (e.g. UE capability, AS-layer configuration, etc.) between two UEs, we think it would need another AS layer procedure like “reconfiguration procedure” used to re-exchange new AS information; otherwise, it seems weird to initialize the AS connection procedure again for re-exchanging new AS information. Therefore, we prefer a single AS layer procedure for the purpose of exchanging AS information between two UEs.

	Samsung 
	Option 2
	Agree with the views from Huawei and OPPO.

	CATT
	Option1
	It is transparent that these informations are radio related infomration, which is unseen by the upper layer. Thus it is nature to exchange these information in AS layer. 
After the peer entity received these AS related informaiton, if we only rely on the upper connection establishment procedure, then the AS layer shall delivery the peer AS information to upper layer, which introdues unnecessary inter-layer interaction. 
Likewise, if the RRM and RLM procedure is performed in AS layer, then AS layer knows the radio condition of sidelink. If the connection is broken, then AS layer has to trigger the upper layer to initiate connection reestablishment, which means we also have to introduce unnecessary inter-layer interaction between upper layer and AS layer. 

	ITL
	Option 1
	We share the same view with Qualcomm. 

Using one SRB0 for all PC5-RRC message transmissions would be used as common manner, not unicast. We think the RRC connection establishment should be required for AS layer procedure to manage each PC5-RRC unicast link and make simple on specification works.

	vivo
	Option 1
	Generally, we don’t think Upper layer connection establishment procedure is enough. The Upper connection establishment is triggered and performed from the service perspective, which means two peer UEs sharing the interest on the same service and demanding the mutual QoS requirements can successfully establish a connection (referred to baseline solution #19 in SA2 TR 23.786). However, it is the AS layer that is in charge of radio resources and guarantee the QoS requirements between the peer UEs, thus the AS layer should also be responsible for the connection establishment procedure. Otherwise, the Upper layer connection would be established, but soon released due to not fulfilling the QoS, which results in resource waste and inefficiency.

Regarding what “AS layer connection establishment” means, we share similar view with Qualcomm. The AS layer connection establishment means establishing the dedicated SRB (e.g., SRB1) for the unicast connection. Similar as Uu, the SRB1 can also be used configure one or more dedicated DRBs if the same QoS requirements can be guaranteed between the peer UEs. The SRB1 can also be used to carry other PC5-RRC signaling e.g., SL-related measurement configuration and report signaling for AS level link management. 



	Interdigital
	Option 1 (with clarification)
	We think that the presence of a “connection” at the AS layer is needed.  This is because AS-layer signaling would be needed after the connection to setup/change the configuration of an SLRB, add new QoS flows associated with the unicast link, etc.  This would be best modelled with an AS-layer connection, since it allows this signaling to be exchanged without involvement of upper layers.    

Unlike the case of Uu where the termination points of the AS and NAS are different, both upper layer connection and AS layer connection terminate in the same nodes, and completely independent signaling procedures for these connections is not necessary.  Furthermore, there is no necessity to have one link be present without the presence of the other (which is not the case for Uu).  For this reason, it would make sense to use a single procedure to establish the link in both the upper layer (using upper layer signaling) and the AS layer (using PC5-RRC) at the same time.  This can be done by having RRC signaling (e.g. RRC Connection message) encapsulate or contain the upper layer signaling message (direct communication request) when the upper layer initiates a connection establishment.  Other RRC procedures initiated by the AS layers would only RRC signaling messages (e.g. RRC reconfiguration).  A unified procedure also avoids that the upper layer connection is established (along with security activation and authentication) before the AS layer has determined that the QoS can be satisfied for the unicast link.



	Xiaomi
	Option 1
	Due to the half-duplex tx/rx mode and contention based resource utilization, we think the number of unicast connection fulfilling QoS requirement UE could keep is limited. Therefore, it’s essential to introduce the access control for unicast connection establishment. The establishment cause shall be indicated during unicast connection establishment. 

The ACB decision must be made in AS since upper layer is not aware of the resource allocation. Therefore, NAS triggered connection cause has to be indicated to AS. Both options requires signaling exchange between NAS and AS if the unicast connection establishment is triggered by NAS.

And we think there are AS triggers to establish the unicast connection other than NAS triggers. For example, in mode-2d, one UE would schedule another UE. It’s straightforward this mode would require unicast connection between scheduling and scheduled UE to exchange the AS configuration. In option 2, if AS triggers unicast connection establishment, extra signaling exchanged is introduced between NAS and AS, compared with option 1. Therefore option 2 introduces extra latency if the unicast connection establishment is triggered by AS.

Therefore, we think option 1 is required.

	ZTE
	Option 1
	In our opinion, it is necessary for the UEs who want to perform sidelink unicast communication discovery each other firstly. Then the AS level sidelink connection could be setup for subsequent sidelink unicast communication. Meanwhile, some AS layer configuration such as UE capability, sidelink resource/radio bearer configuration could be exchanged between the sidelink unicast pair UE during sidelink connection setup procedure. In this way, the unnecessary interaction between AS layer and upper layer could be avoided and the startup latency for the sidelink unicast communication is reduced. 

	Ericsson
	Option 1
	We agree with previous comments that there is no connection establishment without involving lower layers. For example, it seems useful to establish a connection only after radio capabilities are known. 

On the other hand, we believe that the “connection establishment” procedure is a joint procedure that involves both higher layers and lower layers. Some AS-related info related to radio capabilities can be exchanged as part of the connection establishment procedure, e.g. upon UE discovery, and the final pairing at higher layers can only be performed if an RRC connection can be established at lower layers. 

Compared with PC5-S, PC5-RRC seems to be more flexible especially if RAN2 wants to specific UE AS actions upon transmission/reception of PC5 RRC messages.

	Apple
	Option 2
	Share the views from Huawei and Oppo.

1) When the AS link is established? One view is AS link is established automatically right after the “direct link setup” completion on upper layer. The other view is AS link is only established after UE capability are coordinated between peer UE(s). We prefer the former view and it’s worthy to note that in Uu interface, RRC setup does not involve UE capability negotiation.

2) What function does “AS link establishment” play? Huawei made a clear analysis on the functions of “Uu interface RRC setup”. We also agree that similar functions are not required in Sidelink. Regarding the points raised up to have multiple SL SRB(s), we think it might not be relevant since that could be handled by “SL reconfiguration”. Another specific problem is about the transition from “common control channel” to “dedicated control channel”, which we believe is not needed for Option 2 since the first RRC signaling (SCI in physical layer as well) can address the target UE ID in a unicast way, meaning from the first beginning, PC5-RRC is carried in a dedicated control channel. Nevertheless, it's still a valid point that since the UE pair has no chance yet to coordinate with the unicast resource, the common resource pool should be used.
3) Another point brought up for Option 1 is the PC5-S signaling (direct communication request) could be encapsulated in PC5-RRC signaling. Firstly, coupling the UE capability and PC5-S message for link setup together is only possible when AS layer is aware of the PC5-S signaling type given so many types of PC5-S signaling (discovery, ID update, etc) are provided from upper layer. Obviously in Uu interface NAS message type is not visible to AS layer. Then, due to the fact that the first PC5-S message should be transmitted in broadcast way, it could lead to high overhead to carry AS layer information (i.e., UE capability) in SL common control channel. Another concern is the receiving UE(s) need to process both PC5-S and PC5-RRC signaling received from all the transmitting UE(s) around, which leads to extra UE complexity.

	Convida Wireless
	Option 1
	The existing LTE ProSe unicast connection establishment procedure only establishes context in the peer ProSe UE at the V2X upper layer level, completely transparent to the AS. So from AS perspective, the communication is still connectionless. For NR V2X, RAN2 has agreed that there is a need to exchange AS-level information among UEs via sidelink for SL which implies UE specific AS configuration are to be exchanged, before transfer of V2X packets can begin and therefore the NR V2X communication will be connection oriented from AS perspective. In our view, both options are feasible but to avoid unnecessary interaction between AS layer and upper layer, it is preferable to manage exchange of UE-specific AS-layer configuration for unicast under RRC connection. The use of PC5-RRC also make it more suitable for more efficient for layer-2 link management procedures under RRC control.


Option 1: 12
Option 2: 7
Rapporteur comment: 12 companies select option-1 and 7 companies select option-2. 

For the companies who select option-2, the argument is there is no need to replicate what has been done for RRC connection setup in Uu, i.e., SRB1 establishment, considering there would be anyway a further AS-level configuration procedure which would provide dedicated configuration for SRB and DRB.

For the companies who select option-1, the argument is that conceptually an AS-layer connection is needed to handle the AS-layer configuration, or the “AS-layer connection establishment” procedure can be used to provide dedicated SRB/DRB configuration other than a common SRB0 only, or the PC5-S signalling for connection setup into can be encapsulated into PC5-RRC as a general setup procedure for both layers.

Considering the essential issue / argument more relates to the concrete signalling / procedure design, i.e., what information / how to exchange at AS-level, rapporteur suggest to focus on the issue of following questions.

Regardless of the procedure definition, i.e., whether the PC5-RRC procedure is categorized as connection establishment (which has been addressed in Q1), this email discussion needs to address “…procedure, signalling flows and information to provide clear whole picture on how each option works“. Therefore, Q2 and Q3 are to address the information-to-exchange, and the procedure / signalling flows respectively.
Q2: Companies are invited to provide answer on which information is to exchange via PC5-RRC (regardless whether the procedure is categorized as connection establishment or not, i.e., answer for Q1):

A. UE ID, 

B. UE capability, 

C. AS-layer configuration;

D. QoS info

E. Others (if this option is selected, companies are invited to indicate the additional information to exchange explicitly)

	Companies
	Which information to exchange 
	Comments if any

	Huawei
	C, B
	According to SA2 inputs and our replies in Q1, the UE IDs used for SL unicast in AS (e.g. SRC/DST IDs in L2/L1) can be exchanged during the upper-layer connection establishment procedure. So there is no need to use PC5 RRC message to convey them, especially considering that such IDs theselves are actually configured/generated in the upper layers.

Regarding UE capability, our understanding is that if two Ues are able to perform upper-layer link establishment (e.g. Figure 6.11.3.1-1/2 in TR 23.786) procdure and successfully establish a unicast link on a certain carrier/some certain resource(s), the two Ues should at least be able to carry out subsequent unicast communication on that carrier/those resources where the link establishment was performed. The UE radio capability, if regarded as needed to be interacted, may only need to be used to coordinate between two Ues on what additional carrier frequencies/radio resources their unicast communication can be performed (e.g. CA/multi-BWP operations, etc.). In this case, it seems OK for such UE radio capabilities to be exchanged via PC5 RRC after the connection establishment in PC5-S, instead of having to be done during the connection establishment. 
As for option C, what we are considering now is the exchange of SLRB configurations. As our replies in [104#58][NR/V2X], we think what PC5 QoS profile(s) is/are mapped to each SLRB/SL LCH configured at the transmitter UE should be signaled in SL to the receiver UE. Note that this “PC5 QoS profile(s) mapped to each SLRB/SL LCH” here is not the QoS negotiation procedure in SA2 TR, but instead refers to the mapping relation between PC5 QoS profiles and SLRB/SL LCHs at the transmitter, as configured by the gNB/ng-eNB. This enables the receiver UE to know the actual PC5 QoS requirements of the data sent on an SLRB/SL LCH by the transmitter UE, and thus set proper reception related parameters (t-Reassembly, t-Reordering, etc.) for the SL LCH/SLRB to receive corresponding data. 

Also, if SN space and RLC mode were finally agreed as configurable in [104#58][NR/V2X], these parameters configured on each SLRB/SL LCH at the transmitter UE should also be signaled to the receiver UE for correct receptions.

	OPPO
	B,C
	For A, the higher layer UE ID is in PC5-S, and the L2 UE ID is in MAC/PHY, so no need to include UE ID related information in PC5-RRC.

B and C would be the key information in order for one UE being aware of the capability of the other UE, and derive/send the configuration signaling to the other UE.

	MediaTek
	A, B, and C
	We think for V2X unicast, all A, B, and C are necessary information. Besides, V2X service ID may be delivered in the connection request message as the connection cause.

	Nokia
	C, maybe B
	No need to exchange UE ID as a part of PC5-RRC (it will be handled by upper layer procedures). We also slightly share Huawei’s point that UE capabilities may not be an inherent part of PC5-RRC in the initial phase, although we are OK to consider that. AS layer configuration, understood as RB related details, RLC parameters, etc. needs to be exchanged to ensure proper reception of data.

	Qualcomm 
	B C and D
	RAN2 has already concluded that “Discovery procedure and related messages for the unicast and groupcast transmission are up to upper layers”. Thus, discovery has to be achieved by upper layer, this also include the discovery of L2 ID(s) of the peer. ,Although exchanging of the PC5-S messages could be encapsulated in opaque RRC payload (similar to Uu), we deem those are not AS layer exchanges,

Capability has to be changed during the AS connection establishment, because if the capabilities do not match, it is not feasible to have a unicast connection., thus, the connection establishment shall fail.

AS layer configurations are needs to be agreed upon,, particularly related to resource allocation for further exchanges. 

QoS information needs to be signaled from the initiating UE to the target UE and both has to agree upon an achievable QoS profile associated with this SL radio bearer.

	Intel
	B, C (and D)
	At least the UE SL capability, AS layer configuration (which includes SLRB configuration, SL resource configuration) and the (minimum) QoS requirements to be supported over the link need to be indicated. It should be noted that we need to clearly define what UE capability is with regard to sidelink connection establishment, but at the very least, both Ues should be capable of supporting applicable features necessary and sufficient to support the QoS (e.g. data rate, reliability, latency) expected of the link in question. Otherwise, it is not very useful to have the unicast link in place anyway.

	Lenovo
	C, D
	For UE ID, it is already been exchanged during upper layer discovery procedure

For UE capability, we think it can exchanged after the connection established, or together with it. No strong view

AS layer configuration is anyway needed to correctly transmit and receive signaling and data

For QoS related info, we think it need to be exchanged, so that receiver can use the correct mode and configurations to receive data on specific SLRB.

	LG
	B, C
Others for WI phase
	UE specific SL Radio capability and AS-layer information can be exchanged via PC5-RRC message. In our view, upper layer message does not need to be involved in exchange of AS information.

Any other AS information could be exchanged via PC5-RRC, if necessary. However, we would not need to conclude all of detailed parameters in this study phase.

	ASUSTeK
	B, C
	For A, we share same view with OPPO.

For B, it seems beneficial to know peer UE’s capability about number of supported carrier or RF chain. For example, TX UE doesn’t need to transmit on a carrier which is not supported by RX UE.

For C, we think need of L1 feedback and RLC mode (AM or UM) can be negotiated between two Ues. In addition, we think information of measurement gap can be exchanged. For example, if TX UE knows RX UE’s measurement gap, the TX will not transmit data when the RX UE is performing measurement.

	Samsung
	B, C
	We think it may be useful to be aware of the capability of other UE in the sense that typically there are many variants of a particular UE model with slightly different UE capabilities. 
We agree with company views to exchange AS-layer configuration (i.e. SLRBs) via PC5-RRC. 

	CATT
	B, C
	At least the UE SL capability and AS layer configuration can be supported to exchange via PC5-RRC.

SL capability has to be exchanged, so that one UE can determine whether or how to transmit the information to the another, e.g., Tx parameters.

AS layer configuration includes at least SLRB configuration and SL resource configuration.

	ITL
	B, C
	We share the same view with OPPO.

	Vivo
	B, C
	For A and E (i.e., UE ID, Establishment cause), they are already carried by the Upper layer PC5-S signalling Since LTE D2D releases (i.e., via Direct Communication Request message). We don’t see motivation to additionally carry some AS-specific UE ID (e.g., Uu-like C-RNTI) and Establishment cause (e.g., mo-data, mo-signalling etc as in Uu) via PC5-RRC signalling.

For D (QoS info), it can be contained in the Upper layer PC5-S signalling as specified according to solution #19 in SA2 TR 23.786, there is also no need to include them via PC5-RRC signalling.

For B (UE capability) and C (AS layer configuration), it is necessary for peer Ues to exchange each other’s UE radio capability and AS layer configuration so that the final AS layer configuration can be properly configured based on the mutual UE radio capabilities.

	Interdigital
	B, C, and D
	UE ID associated with a unicast link (i.e. the destination L2 ID) is included in upper layer signalling, as per existing direct communication request.

AS-layer capability information and AS-layer configuration should be provided using PC5-RRC.  

QoS information in AS layer consists of the VQI(s) to be associated with the SLRB to be established.  Any QoS information related to negotiation of QoS (e.g. what QoS is being requested, whether the peer UE supports that QoS, or alternative QoS is requested) would be carried by upper layer signalling.

	Xiaomi
	B, C, E
	In this release, capability may not be essential for the unicast connection establishment. But for the forward compatibility, the capability is required for peer UE to adopt the appropriate configuration to send the response.

AS layer configuration is needed. But the details should be investigate further.

E is needed according to our comment in Q1.

	ZTE
	B, C
	For V2X sidelink unicast communication, we think UE capability and AS layer configuration are all needed to be exchanged between the pair UE.

	Ericsson
	B, C, D
	UE ID is not needed to be exchanged in PC5-RRC, as it is provided via the upper layer signaling. 
UE capability (option B) needs to be exchanged for the connection establishment. It will not work well if two Ues establish secured connection while they are not compatable at AS-level to support potential SL unicast services. The exchanged UE capability can be used for bearer configuration and transmission scheme selection when the UE pair wants to operate one or multiple services.

Besides, PC5-RRC can convey AS-level configuration (option C), e.g. SN space and RLC mode, and QoS info (option D), e.g. SL QoS profile, for the purpose of SLRB configuration and admission control. This is also upon the outcome of [104#58][NR/V2X] QoS email discussion, where AS-level configuration and QoS info exchange are discussed in more details. 

In particular, without D, there seems to be no point to establish a certain service towards an intended receiver if that QoS cannot be received at the RX side. Obviously from specification perspective, the QoS can be signaled as part of the AS configuration signaling. 



	Apple
	B, C, D
	UE capability (Option B) is essential to be negotiated between two peer UE(s), in order to make an appropriate configuration later on.

AS layer configuration (Option C) is also necessary to have a flexible configuration on SL bearers.

QoS info (Option D) is also essential and we share the comments from Ericsson that it might be signaled as part of the AS configuration signaling.

	Convida Wireless
	B, C, D, and A
	


Option-A: 2
Option-B: 18
Option-C: 19
Option-D: 7
Option-E: 1

Rapporteur comment: 2 companies select option-A (UE-ID) and 1 company selects option-E (Establishment cause). 18 out of 19 companies select option-B (UE capability). All companies select option-C (AS-layer configuration). 7 out of 19 companies select option-D (QoS). Therefore, majority / all companies identify capability and AS-layer configuration (which may furthermore include option-D in case option-D being interpreted as the QoS profile to bearer mapping configuration) as the key information to exchange as AS-level.
Proposal 1 PC5-RRC is used to exchange UE capability and AS-layer configuration at least.
After clarification on the functionality definition for AS-layer procedure, for each information to exchange (which is a company-specific view), the procedure / signalling flow are to be further investigated.

Q3: For each information included in the answer to Q2, companies are invited to contribute to the solution for AS-layer signalling flow, which can be divided into two aspects

· One is the trigger of the information-exchange, i.e., the initiation condition, which is helpful to understand the following question, which is discussed in RAN2#104. Please note the answer does not need to be a selection of A or B, but could be a description of the trigger in more details.

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.

=> Issue 2 will be discussed as part of the above email discussion. 

· The other is signalling flow of the information-exchange, i.e., which UE is the transmitter/receiver of the signalling. For this question, in order for alignment of terminology, one can refer to initiating / target UE when use Direct link setup and release in the description, or refer to commanding / peer UE
 when use Direct link setup and release in the description.

	Companies
	Information to exchange 
(as Answered in Q2)
	Trigger for the AS layer signaling 
	TX/RX UE of the AS layer signaling

	Huawei
	UE Capability
	When a unicast connection is established between two UEs by the upper layers (i.e. PC5-S) and UE capability coordination is needed, the UE can enquire the capability of the peer UE.
	Tx UE (i.e. Initiator): The UE which does not have the capability of the peer UE (with which the unicast connection has been setup) and would like to enquire/coordinate the UE capability from/with the peer.

Rx UE: the peer UE of the Tx UE in SL unicast.
An overall signaling flow may look like this:



	
	SLRB related configurations
	When an SLRB is established for some PC5 QoS profile(s) at a UE for V2X SL transmission, the UE as the transmitter signals necessary SLRB related configurations to the peer. 
	Tx UE (i.e. Initiator): the UE who establishes a new SLRB/SL LCH for its data transmission as per NW configuration.
Rx UE: the peer UE of the TX UE in SL unicast. 
An overall signaling flow may look like this:



	
	
	
	

	OPPO
	UE capability
	After receiving DIRECT_COMMUNICATION_REQUEST (FFS whether it  can happen before the transmission of DIRECT_COMMUNICATION_ACCEPT), target UE can initiate the procedure.


	Step-1: target UE send signaling A to initiating UE, where signaling A is to mimic the DL RRC signaling of UECapabilityEnquiry.

Step-2: In response to A, initiating UE send signaling B to target UE, where signaling B is to mimic the UL RRC signaling of UECapabilityInformation.
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	AS-layer configuration
	After receiving DIRECT_COMMUNICATION_REQUEST (FFS whether it is required to be after the reception of DIRECT_SECURITY_MODE_COMPLETE), target UE can initiate the procedure.
	Step-1: target UE send AS-layer configuration signaling to the initiating UE.

Step-2: initiating UE send ACK for the configuration if it is successful.
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	MediaTek
	UE ID


	To reduce unnecessary overhead from SL AS connection establishment and maintenance, the procedure is preferred to be triggered only by upper layer, i.e., AS layer connection is established only when there is a request from upper layer.


	

· STEP 1. Initiating UE send connection request.  The connection request message includes UE ID and/or optionally the connection cause such as V2X service ID. 

· STEP 2. Target UE sends response to complete the connection establishment process (i.e. established or rejected.) 



	
	UE capability, 

AS-layer configuration
	After the PC5-RRC connection is established, initiating UE can trigger the procedure before starting data transmission.
	

· STEP 1. Initiating UE sends Reconfiguration message to negotiate for the resource configuration. The message can include UE capability information and AS-layer configuration. 

· STEP 2. Target UE replies to initiating UE with a reconfiguration complete message, which may indicate the applied configurations from the candidates listed in the STEP 1 message. 



	
	
	
	

	Nokia
	AS layer configuration
	After establishing SLRB, the Tx UE sends necessary SLRB related parameters (e.g. RLC configuration).
	

	Qualcomm
	Capability, AS layer configurations, QoS info
	The procedure is triggered by V2X layer, when it wants to establish a new PC5 unicast link.
	Those are included, along with the upper layer payload of PC5-S, encapsulated in RRC messages. 

	Intel
	QoS applicable for the unicast link
	After upper layer has sent the communication request
	Initiating UE sends the (minimum) QoS to be supported over this link

	
	UE SL capability information (note related comment in Q2)
	After upper layer has sent the communication request
	The RX UE sends a request to inquire the capabilities of the initiating UE (relevant to the unicast link)

	
	AS layer configuration
	After upper layer has sent the communication request
	Initiating UE sends the AS layer configuration (including SLRB configuration) to the RX UE

	Lenovo
	AS layer configuration, QoS info
	The procedure is triggered when a new PC5 unicast link is need to be setup, or after SL-SRB1 has been setup
	The AS layer configuration, and QoS info is included in RRC messages, e.g. RRCConnnectionSetup, or RRCCOnnectionReconfgiuration etc.

	LG
	UE capability,
	when sidelink connection establishment procedure is triggered and performed, this information can be carried in a PC5 RRC message possibly carrying upper layer message.
	Both UEs can be TX/RX UE of the AS layer signaling for UE capability.

	
	AS-layer configuration and/or information
	when sidelink connection establishment procedure is triggered and performed, this information can be carried in a PC5 RRC message possibly carrying upper layer message.

In addition, when this information needs to be changed, this information could trigger AS layer signaling, if necessary.
	Both UEs can be TX/RX UE of the AS layer signaling for AS-layer information.

	ASUSTeK
	UE capability, AS-layer configuration
	The procedure is triggered when AS information (UE capability, AS-layer configuration) is created or updated due to e.g. a new direct link is established by upper layer.
	Initialing UE transmits a PC5-RRC message including the AS information to Target UE.

In response to reception of the AS information, Target UE responses a confirmation of the PC5-RRC message to Initialing UE.

	Samsung
	UE capability
	We think it may be useful for the initiating UE to trigger the UE capability transfer procedure only after PC5 unicast link setup between two UEs. I.e. the initiating UE needs to fetch the target UE's radio access capability information. 
	

1. The initiating UE initiates the UE capability transfer procedure by sending the PC5-RRC message i.e. SL-V2X-UECapabilityEnquiry message.

2. Upon reception of SL-V2X-UECapabilityEnquiry message, the target UE sends the PC5-RRC message i.e. SL-V2X-UECapabilityInformation.

	
	AS layer configuration 
	AS layer configuration procedure is triggered after PC5 unicast link setup between two UEs.
	

1. The initiating UE sends the PC5-RRC message i.e. SL-V2X-RRCReconfiguration message to establish/modify/negotiate/release AS layer configuration including SRLB configurations.

2. Upon reception of SL-V2X-RRCReconfiguration message, the target UE sends the PC5-RRC message i.e. SL-V2X-RRCReconfigurationComplete to indicate the applicable AS layer configuration or release all radio resources if indicated.

	CATT
	Capability
	When PC5-RRC connection establishment is triggered for sidelink unicast
	

· STEP 1. Initiating UE send connection request.  The connection request message includes UE capability. 

· STEP 2. Target UE sends response to complete the connection establishment process (i.e. established or rejected.) 

	
	AS layer configuration
	After the PC5-RRC connection is established, initiating UE or target UE can trigger the procedure before starting data transmission.
	



· STEP 1. Initiating UE or target UE sends Reconfiguration message to negotiate for the resource configuration. The message can include AS-layer configuration. 

· STEP 2. Target UE or initiating UE replies with a reconfiguration complete message. 

	ITL
	UE capability
	After upper layer connection is established, the UE capability information can be transmitted.
	The initiating UE transmits the SL-V2X-UECapabilityEnquiry.

The target UE responds using  SL-V2X-UECapabilityInformation.

	
	AS layer configuration
	After AS layer connection is established, the AS layer configuration information can be transmitted.
	The initiating UE transmits the RRC reconfiguration message.

Target UE responds using the RRC reconfiguration complete message.

	Vivo
	UE capability
	when Upper layer indicates to AS layer that it wishes to establish a SL unicast connection at the initiating UE side, i.e., Step 1.
	

Step 1: when a UE receives indication from upper layer to establish a SL unicast connection, the UE will act as the initiating UE and send the RRC SL setup request message over SL SRB0. The RRC SL setup request message includes the requested UE capability of the initiating UE and a PC5-S container (e.g., Direct Communication Request message from Upper layer).

Step 2: when a UE receives the RRC SL setup request message over SL SRB0, the UE then delivers the PC5-S container to its Upper layer for for mutual authentication. After successful authentication, the UE will act as the target UE and send the RRC SL setup response message over SRB0. The RRC SL response message includes the accepted UE capability within the initiating UE, requested AS layer configuration including SRB1 and DRBs, and a PC5-S container (e.g., Direct Communication Response message from Upper layer).

Step 3: when the initiating UE receives the RRC SL response message over SRB0, it will apply the SL SRB1 configuration for the following PC5-RRC messages and accept some of the AS layer configuration for DBRs based on the negotiated QoS info in the PC5-S container. The initiating UE will send the RRC SL configuration message including the accepted AS layer configuration for some DRBs over SRB1.

Step 4: the target UE receives the RRC SL configuration message to get knowledge of the accepted AS layer configuration, and reply with a the RRC SL configuration complete message. 


	
	AS layer configuration
	When the Upper layer indicates to AS layer that it wishes to reply the SL unicast connection at the target UE side after successful mutual authentication (i.e., Step 2)
	

	Interdigital
	UE-Capability, QoS information, AS-layer configuration
	Triggered by the indication by upper layers to the AS layer at the initiating UE to initiate a unicast link establishment.
	

1. Upper layer initiates connection establishment procedure and provides direct communication request message to lower layers.

2. UE encapsulates direct communication request message in AS-layer connection request, along with Capability information and AS-layer configuration

3. Target UE accepts the configuration or provides and alternate configuration.

4. Initiating UE confirms configuration and provides QoS information (VQI and/or QFI)



	
	AS-layer configuration
	This can also be triggered by the AS layer of any two UEs in a unicast link to change the AS-layer configuration associated with the link.
	



	Xiaomi
	Capability, establishment cause
	When sidelink unicast connection establishment is triggered
	capability and establishment cause are indicated in the initial message

	
	AS layer configuration
	After sidelink unicast connection establishment is setup, depending on the exact AS layer configuration, the trigger could be up to UE’s implementation.
	Sidelink Reconfiguration message is required on sidelink.

	ZTE
	UE capability
	When sidelink unicast connection setup is triggered
	Both the initiating UE and target UE could send its UE capability to peer UE in the PC5 RRC connection setup/response message.

	
	AS layer related configuration
	When sidelink unicast connection setup is triggered or when data traffic with new QoS requirement arrives
	The initiating/Tx UE sends necessary SLRB related configuration to the target UE. The target UE may response with a configuration complete message via PC5-RRC.

	Ericsson
	UE capability
	Upon higher layer triggering, i.e. after higher layer has determined the need to establish a V2X SL communication between two UEs, according to higher layer criteria. 

1.Transmission of PC5-S DIRECT_COMMUNICATION_REQUEST 

2.Transmission of PC5-S DIRECT_COMMUNICATION_ACCEPT
	1.Initiating UE signals UE capability to target UE

2.Target UE signals UE capability to initiating UE

	
	AS configuration and QoS
	When TX UE, i.e. initiating UE/target UE, wants to establish/configure a dedicated SLRB for the service, i.e. after the connection has been established. QoS parameters can also be included into the AS layer configuration
	The TX UE, i.e. initiating UE/target UE, signals AS layer configuration to RX UE, i.e. target UE/initiating UE. 

The RX UE may accept the provided AS configuration or suggest a new AS configuration, 

	Apple
	UE capability, AS configuration and QoS
	Upon the completion of upper layer one-to-one communication is established and the two peer UE(s) do not know the UE capability of each other.
	Both UE(s) could initiate UE capability exchange procedure.

UE capability exchange could be triggered with or without enquiry.   

	
	AS configuration and QoS
	When a SL bearer is to establish, the AS configuration and QoS info should be configured.
	The SL bearer configuration should be triggered by transmitting UE.

	Convida Wireless
	Capability, AS layer configurations, QoS info, UE ID
	Triggered by upper layer or AS
	


Rapporteur comment: According to the answer to Q2, rapporteur suggest to focus on the PC5-RRC procedure for UE capability transfer and AS-layer configuration transfer in Phase-2. The summary of the feedback to Q3 would be included in the questions of Phase-2 below.

2.2 Phase-2: PC5-RRC procedure design
Based on the input in Phase-1, Phase-2 is to identify the commonality / difference between companies, and make progress on the concrete design of the signalling flow.
Although SA2 has concluded the unicast design in solution#11 of TR 23.786, the stage-3 work has not yet started, i.e., the concrete PC5-S signalling design is not available. Considering that, it would be difficult to touch all the details of the PC5-RRC signalling design, so rapporteur only focus on some key aspects that is more or less independent of concrete PC5-S design.

2.2.1 UE capability transfer

Based on the answer to Q3, the rapporteur observes two main types of triggering condition of UE capability transfer:

· Option-A: after the PC5-S procedure, i.e., either after the delivery of direct communication request, or after the delivery of direct communication accept.

· Option-B: together with the direct communication request.

Considering the down-selection of the two options couples with other issues / aspects, for which we may not have solid answer yet, e.g., 

· the stage-3 design of the PC5-S signalling (not only for direct link setup procedure, but also for security procedure), 

· the UP design for PC5-S / PC5-RRC, 

· the signalling procedure for UE capability transfer (which is to be discussed in the question below),

Rapporteur suggest companies just try to make progress on the common part of the options, i.e., whether the AS-layer UE capability transfer procedure is triggered at least not before the PC5-S signalling for direct link setup procedure.

Q4: Do you agree that the AS-level UE capability transfer procedure is triggered during or after PC5-S signalling for direct link setup? 
· Yes;

· No (i.e., the AS-level UE capability transfer can be triggered before the PC5-S procedure - if this option is selected, please clarify the reason);

	Companies
	Yes / No
	Comments

	Ericsson
	Yes
	As commented in Q3, AS-level capability exchange can be part of the connection establishment procedure, and it can be executed in parallel with the PC5-S signaling. 

	Apple
	Yes
	AS-level capability exchange should be after (not parallel) PC5-S signaling for direct link setup. 

Firstly, coupling the UE capability and PC5-S message for link setup together is only possible when AS layer is aware of the PC5-S signaling type given so many types of PC5-S signaling (discovery, ID update, etc) are provided from upper layer. Obviously in Uu interface NAS message type is not visible to AS layer. Then, due to the fact that the first PC5-S message should be transmitted in broadcast way, it could lead to high overhead to carry AS layer information (i.e., UE capability) in SL common control channel. Another concern is the receiving UE(s) need to process both PC5-S and PC5-RRC signaling received from all the transmitting UE(s) around, which leads to extra UE complexity.

	CATT
	Yes
	As answered in Q3, AS-level capability exchange can be included in the connection establishment procedure.

	vivo
	Yes
	See our explanation in Q3.

	Huawei
	Yes
	After PC5-S signaling for direct link setup.

	Qualcomm
	Yes
	This can be part of connection establishment procedure. If this is executed after the PC5-S, there are two problems: 1) All PC5-S signaling exchanged via NR V2X broadcast without actually using NR V2X unicast; 2) If the capabilities mismatch, then there is no way to setup unicast bearer in AS layer and the PC5-S link has to be released. It is better to avoid such back-and-forth overhead.  

	ITL
	Yes
	AS-level UE capability can be exchanged after PC5-S signalling.

	Intel
	Yes
	As we expressed above, the AS-level capability exchange should be part of overall AS layer signaling, which takes place once the direct link setup has been initiated by the upper layer. 

	ZTE
	Yes
	AS-level UE capability information could be exchanged during direct link setup.

	Xiaomi
	Yes
	Agree with QC. The capability exchange should be during connection establishment procedure.

	LG
	Yes
	This procedure is needed at least during PC5-S signaling for direct link setup.

	OPPO
	Yes
	

	Convida Wireless
	Too early to say yes or No before  the conclusions on the use cases companies have in mind.
	

	Samsung
	Yes
	As-level UE capability transfer procedure can be triggered after PC5 unicast link setup.

	MediaTek
	Yes
	AS-level UE capability information needs not to be exchanged before PC5-S signaling for direct link setup.


Rapporteur comment: According to the answer to Q4, majority of companies (14 out of 15) agree that AS-level UE capability transfer procedure is triggered during or after PC5-S signalling for direct link setup.
Proposal 2 PC5-RRC based UE capability transfer procedure is triggered during or after PC5-S signalling for direct link setup. Further details can be discussed in WI stage.
Besides the triggering condition, rapporteur observes two main types of signalling procedure for UE capability transfer (The annotation in the figures are just for illustration, but not to conclude on the naming of the procedure):
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Figure 3 Two-way procedure for sidelink UE capability transfer

Option-A: two-way procedure, i.e., one UE sends a capability enquiry / request message to the other UE, and the other UE responds with its capability. The SLUECapabilityEnquiry (FFS the naming) may also contain the capability information of UE1, e.g. depending on outcome of Q6.
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Figure 4 One-way procedure for sidelink UE capability transfer
Option-B: one-way procedure, i.e., one UE directly sends out the capability information of its own to the other UE.

Comparing the two options:

· Option-B saves one signalling step, so that helps to reduce latency. 

· But the argument for option-A can be similar to the usage of UECapabilityEnquiry, i.e., the capability is only triggered by enquiry message when the capability of peer UE is not stored, or it is possible that only part of the peer UE’s capability is interested, so that some pre-filtering can be done via the enquiry, i.e., both helps reducing signalling overhead.

Companies are invited to provide view on the UE capability transfer signalling procedure.
Q5: Do you agree to focus on the two options above during SI stage, and leave the down-selection to normative work stage after more progress in SA2 on PC5-S procedure.

A) Yes;

B) No (if this option is selected, please clarify if any other solution should be considered)

	Companies
	Yes / No
	Comments

	Ericsson
	Yes
	

	Apple
	Yes
	Both options could be useful in some cases, and we could leave it to WI stage.

	CATT
	Yes
	

	vivo
	Yes
	

	Huawei
	Yes
	The detailed signaling flow can be discussed in WI, and we may also need to wait for SA2 progress on PC5-S signaling design.

	Qualcomm
	Yes
	

	ITL
	Yes
	

	Intel
	Yes
	

	ZTE
	Yes
	

	Xiaomi
	Yes
	

	LG
	Yes
	We could further discuss whether both options are needed in WI phase, if we could not make conclusion in SI. From our perspective, we consider one-way procedure only during the link setup.

	OPPO
	Yes
	

	Convida Wireless
	Too early to say Yes or No before  the conclusions on the use cases companies have in mind.
	

	Samsung
	
	Agree with Convida Wireless.

	MediaTek
	Yes
	


Rapporteur comment: According to the answer to Q5, majority of companies (13 out of 15) agree to focus on the two types of procedure for UE capability transfer, and leave the down-selection to normative work stage after more progress in SA2 on PC5-S procedure.

Proposal 3 PC5-RRC based UE capability transfer can be done in either one-way or two-way manner. Further details can be discussed in WI stage.
A further issue in Q3 is which is the UE who would send out its own capability information in unicast connection (i.e., UE1 in Figure 4, or UE2 in Figure 3). Rapporteur observes two main view as follows:

· Initiating UE;

· Target UE;

· Either UE; 


In order to compare the options, one needs to answer which UE would be the controlling / controlled UE of the session. In other words, it seems straightforward that the controlled UE report its capability to the controlling UE, and controlling UE based on the capability to decide on the configuration. Here one needs to take into account of SA2 input:

· On the one hand, in legacy direct link establishment procedure as defined in TS 24.334, it is the target UE (receiver of the direct communication request) who is in charge of security parameter configuration (send out direct security mode command
). Therefore, one can mimic Uu procedure by assuming target UE as the controller to decide on related configuration, which is not necessarily not limited to security. In this case, it would be the initiating UE as the controlled UE to send out the capability.
A commanding UE may initiate the direct security mode control procedure in response to receiving a DIRECT_COMMUNICATION_REQUEST or a DIRECT_REKEYING_REQUEST message.

· On the other hand, according to the “service oriented” procedure below (which exists in TS 23.786 together with UE-oriented procedure), one could implement the procedure in a way that the leader UE broadcasts the service announcement periodically. Thus, one can mimic Uu procedure by assuming initiating UE (transmitter of the direct communication request) as the controller. For example, leader UE send out request message periodically, to announce the service availability, e.g., platooning, a vehicle who would like to join a platoon session can send out the response to the platoon group leader, and it is up to the leader UE afterwards to decide on the configuration for the leader-member unicast session. In this case, it would be the target UE as the controlled UE to send out the capability.
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Figure 6 V2X Service oriented layer 2 link establishment procedure

Considering this, companies are invited to provide view on how to progress on this point.

Q6: Which UE sends out its own capability information to the peer UE in unicast connection?

A) Initiator UE, i.e., transmitter of Direct Communication Request;
B) Target UE, i.e., receiver of Direct Communication Request;
C) Too early to decide, wait for further normative work on PC5-S signaling design.
D) Too early to decide, depending on what specific capabilities need to be exchanged and how related parameters are configured for SL unicast.
	Companies
	Selected option
	Comments 

	Ericsson
	A,B
	In our view, bidirectional unicast is expected after connection establishment, thus it is beneficial for both UEs to be aware of the UE capability of the peer UE during the connection establishment. This is because after connection establishment any of the two Ues can initiate a new traffic towards the other UE, hence knowing each other capabilities already in the connection establishment procedure seems to be much more efficient.

Therefore, talking about “controlling/controlled UE” does not seems to be sensible, at least from AS level perspective.

	Apple
	A, B
	Share the view from Ericsson.

	CATT
	A
	We think it is simple that the initiator UE to trigger the UE capability exchange between both Ues during the connection establishment, either the initiator UE can enquiry the UE capability to the peer UE or the initiator UE can directly send its own capability information to the peer UE.

	Vivo
	A, B
	Agree with Ericsson that sidelink unicast connection is bidirectional. Hence, it is natural that either UE can sent its own capability to peer UE so that the two Ues can apply a consistent AS configuration for both directions.

	Huawei
	D)
	The motivation to exchange each other’s SL capability is to make sure the unicast configuration will not exceed the capabilities of the two Ues. However, we think this issue may involve in a number of factors that are related to detailed UE capability design but are still unclear. For example:

· What specific capabilities actually need to be exchanged (e.g. band/carrier info, BWP info, MIMO capa, etc.) which are RAN1 dependent;

· How the parameters related to these capabilities are configured to each UE (e.g. by NW and/or by SL RRC);

· Whether there is a necessary relation between the Ues’ roles in PC5-S connection setup and their roles in AS data delivery; 

We think above aspects may hardly be concluded until WI phase; therefore, it is better to leave this discussion to that time.

	Qualcomm
	C
	Which UE initiates UE capability exchange over SL depends on how it mixed with PC5-S signalling flow (pending SA2 progress)  

	ITL
	A, B
	We have a same view with Ericsson.

	Intel
	A, B
	While A seems more relevant, we think that both options can be considered at this stage and we can down-select based on what is agreed in Q5.

	ZTE
	A, B
	Either UE could send out its capability info. For example, the Tx UE of a given service may decide the AS configuration. It might be infored of the Rx UE’s capability. Since both UE could act as Tx UE for certain V2X services, both of them might send out its capability info to Rx UE. 

	Xiaomi
	A, B
	At least option A is needed during connection establishment. Option B could be useful.

	LG
	A, B
	We think that both Ues should understand each other’s capability to properly determine transmission parameters in unicast transmissions.

	OPPO
	A or C or D
	Although we tend to agree that the traffic initiator can be either of the two UEs, we see no reason to coupling that with capability transfer initiator or configuration initiator (discussed in Q9) – how to implement the procedure where A controls B and B controls A as well? B. Anyway, we can leave that decision to WI stage

	Convida Wireless
	C
	

	Samsung
	B or D
	We generally think it may be useful to trigger the UE capability transfer procedure from the initiating UE but it seems too early to decide it at this early stage. 

	MediaTek
	A, B
	We share same view from Ericsson.


Option-A: 11
Option-B: 10
Option-C: 3
Option-D: 3
Rapporteur comment: 9 out of 14 companies select both option-A and option-B, including 1 company prefers down-selection based on the detailed procedure design (in Q5). 2 companies select option-A only and 1 company selects option-B only, and 5 companies think it is too early to decide (option-C and option-D), since it relates to the PC5-S design and the stage-3 content of capability transfer message and configuration message. Considering this issue couples with the stage-3 detail of the capability transfer procedure, which requires further discussion at WI stage, rapporteur suggest to leave this issue to WI stage as well.
Proposal 4 Further details on which UE to send out its own capability information can be discussed in WI stage.

2.2.2 AS-layer configuration
Based on the answer to Q3, the rapporteur observes two main type of triggering condition of AS-layer configuration 

· Option-A: after the PC5-S procedure. 

· Option-B: But also there are some companies who raise the possibility to transfer the PC5-RRC signalling together with some PC5-S signalling like direct communication accept.

Similar to UE capability case, the decision for this issue couples with other aspects (same as for Q4, so not listed here again for brevity). Considering this, rapporteur suggest we just try to make progress on the most common part of the options, i.e., whether the AS-layer configuration procedure is triggered at least not before the PC5-S signalling for direct link setup procedure.

Q7: Do you agree that the AS-level configuration procedure can be triggered during or after PC5-S signalling for direct link setup? 
· Yes;

· No (i.e., the AS-level configuration procedure can be triggered before the PC5-S procedure - if this option is selected, please clarify the reason);

	Companies
	Yes / No
	Comments

	Ericsson
	Yes
	In our view, AS-level configuration should be part of bearer estabslishment procedure after the connection/link setup. 

Therefore, after connection establishment, whenever a new traffic is initiated at one UE side, some new AS-level info (e.g. containing QoS info of the new traffic) should be announced to the other UE 

	Apple
	Yes
	AS-level configuration is triggered when a SLRB is established, should be handled after the PC5-S procedure. 

	CATT
	Yes
	As answered in Q3, AS-level configuration should be triggered after the connection establishment procedure.

	vivo
	Yes
	See our explanation in Q3.

	Huawei
	Yes
	After PC5-S signaling for direct link setup.

	Qualcomm
	Yes
	For the sake of setup DRBs over SL, we agree with Ericsson that this exchange is part of bearer estabslishment procedure after the connection/link setup. However, we think there could be AS layer configuration in the initial connection setup phase which may happen at the same time with PC5-S link setup exchange.  



	ITL
	Yes
	AS-level configuration can be triggered after PC5-S signalling for direct link setup.

	Intel
	Yes
	Same as in the earlier question on capability transfer, the AS layer configuration exchange should be done once direct link setup has been initiated.

	ZTE
	Yes
	The AS level configuration could be exchanged during or after direct link setup. 

	Xiaomi 
	Yes
	Depends on the content of AS level configuration, it could be exchanged during or after connection establishment.

	LG
	Yes
	

	OPPO
	Yes
	

	Convida Wireless
	Yes (see note)
	This question is somewhat confusing. Need to converge first on the use of PC5-S and whether PC5-S is used for this question to have a proper context.  

	Samsung 
	Yes
	

	MediaTek
	Yes
	


Rapporteur comment: According to the answer to Q7, all companies agree that configuration procedure is triggered during or after PC5-S signalling for direct link setup.

Proposal 5 PC5-RRC based AS-layer configuration procedure is triggered during or after PC5-S signalling for direct link setup. Further details can be discussed in WI stage.

Besides the triggering condition, rapporteur observes the main types of signalling procedure for AS layer configuration is as follows, i.e., two-way signalling procedure - one UE sends a AS-level configuration signalling to the other UE, and the other UE ACKs it (The annotation in the figures are just for illustration, but not to conclude on the naming of the procedure).
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Figure 7 sidelink AS-layer configuration procedure

However, there seems to be different interpretation of the procedure:

· Option-A: the configuration signalling is to indicate one set of configuration, and the response from the other UE is only w.r.t. the single set of configuration, i.e., the configuration is successful or not;

· Option-B: the configuration signalling is to provide multiple sets of configuration, and the response from the other UE is w.r.t. the multiple sets of configuration, e.g., to select one of the configuration;

Regardless of which interpretation above to adopt, the following question is to try to agree on the procedure above, i.e., the stage-3 design of the signalling can be left to normative work stage.

Q8: Do you agree to use the procedure above for AS-layer configuration?

A) Yes;

B) No (if this option is selected, please clarify if any other solution should be considered)

	Companies
	Yes / No
	Comments 

	Ericsson
	Yes
	

	Apple
	Yes
	In general we agree with the procedure for normal case. Some other cases, such as the how to handle the failure (reject) case and feedback from UE2 to modify the configuration could be discussed later.

	CATT
	Yes
	

	vivo
	Yes
	

	Huawei
	Yes
	We think the interpretation in above Option-A may be OK. Option-B interpretation looks a bit strange; it is more like a way to perform capability coordination that should be addressed by Q4-Q6. Thus, there seems to be no special reason to deal with capability coordination for a second time within the reconfiguration procedure.

	Qualcomm
	Yes with comments
	We think this SL Rreconfig procedure is the normal way to setup SRB and DRBs over sidleink. But we do not want to rule out any other potential PC5-RRC procedures which may also carry AS layer information exchange. Such details can only be determined in the WI phase and also depends on SA2 progress. So, RAN2 can use both options as the baseline and FFS details of design or whether this exchange can be mixed with other PC5-RRC procedures.

	ITL
	Yes
	

	Intel
	Yes
	

	ZTE
	Yes
	

	Xiaomi 
	Yes
	

	LG
	Yes
	

	Convida WIreless
	Yes with comment
	Additional possibilities may be considered during detail design discussion and these possibilities should not be precluded at this stage.

	Samsung
	Yes
	

	MediaTek
	Yes
	


Rapporteur comment: According to the answer to Q8, all companies agree to focus on the above procedure for AS-level configuration, and leave the stage-3 design of the signalling to WI stage.

Proposal 6 PC5-RRC based AS-configuration can be done in a two-way manner. Further details can be discussed in WI stage.

A further issue in Q3 is which is the UE would send out the first message (i.e., UE1 in Figure 7) in unicast connection. Rapporteur observes two main view as follows:

· Target UE;

· Initiating UE;

· Either UE; 


The analysis of this issue would be similar to Q6, so omitted here for brevity.

Q9: Which UE sends out the AS-configuration message (i.e., UE1 in Figure 7) to the peer UE in unicast connection?

A) Initiator UE, i.e., transmitter of Direct Communication Request;
B) Target UE, i.e., receiver of Direct Communication Request;
C) Too early to decide, wait for further normative work on PC5-S signaling design.
D) Too early to decide, supposed to be discussed by specific configurations in WI phase.
	Companies
	Selected option
	Comments 

	Ericsson
	C)
	Similar as the comments for Q6, we expect bidirectional SL unicast after connection establishment. Therefore, any of the UE may trigger an AS-layer configuration, e.g. depending on the UE that is initiating a new service. Obviously, the UE that sends this AS-configuration message might not necessarily be the same UE that triggered the connection establishment procedure.

What info UE1 should be send, and what info UE2 should send are already summarized below figure 7 below. 

	Apple
	C)
	In general the UE who is transmitting data should send out the AS-configuration message. For bidirectional communication case, both UE(s) could trigger the AS-configuration.

	CATT
	A)
	We think it is simple that the initiator UE sends out the AS-configuration message to the peer UE. If any of the UEs can send out the AS-configuration message, it is so complicated to solve the collision of configuration.

	vivo
	c)
	It may depend on the concrete connection establishment procedure design. If we prefer to have the AS-configuration procedure AFTER PC5-S signalling for direct link setup, then it may be the initiator UE who sends the AS configuration message. But if we introduce the AS-configuration procedure DURING the PC5-S signaling then the target UE can also be capable of sending AS-configuration message.

	Huawei
	D)
	Similar to our answer to Q6, we think the detailed design can be left to WI phase.

	Qualcomm
	C) D)
	This depends on how it mixed with PC5-S signalling flow (pending SA2 progress) and better to be handled in WI phase. 

	ITL
	C), D)
	We think the detailed design depends on SA2 progress and can be discussed in the WI phase.

	Intel
	A, B
	We think that the configuration exchange can be done independent of which UE initiated the connection. Initially, the initiator UE might be expected to send out the configuration but that might not be valid during the connection’s lifetime. 

	ZTE
	A,B
	The Tx UE of specific V2X service could send the AS configuration message to peer UE. Since both the initiating UE and target UE of direct communication request message might initiate new V2X services transmission after the direct link setup, both of them could send the AS configuration.  

	Xiaomi
	A, B
	Generally, we think both sides could initiate the AS-configuration message. But the content or type of AS-configuration message are different. 

	LG
	A), B)
	We think that this signalling can be used not only for configuration of AS parameters but also for sharing AS information to better perform radio transmissions in sidelink. Both UEs may be able to trigger this procedure.

	OPPO
	B or C or D
	On the one hand, we share the view from CATT, i.e., how to solve the configuration collision, if A controls B while B controls A?

On the other hand, there is too many issues to clarify before we go for a decision, so good to leave it to WI stage.

	Convida Wireless
	C
	

	Samsung
	A or D
	See our answers in Q5.

	MediaTek
	A,B or D
	We share the view from Ericsson that to support bi-directional unicast, both the initiator UE and target UE should be able to initiate AS-configuration message. We think in this stage we should not exclude A or B, and and the details could be left for WI phase. 


Option-A: 8
Option-B: 7
Option-C: 7
Option-D: 7
Rapporteur comment: 11 out of 15 companies think it is too early to decide (option-C and option-D), since it relates to the PC5-S design and the stage-3 content of the configuration message. 6 out of 14 companies select both option-A and option-B, 2 companies select option-A only and 1 company selects option-B only. Considering this issue couples with the stage-3 detail of the PC5-S signaling and configuration message, which requires further discussion at WI stage, rapporteur suggest to leave this issue to WI stage as well.

Proposal 7 Further details on which UE to send out PC5-RRC based configuration can be discussed in WI stage.

3 Conclusion

And thus we propose:
Proposal 1
PC5-RRC is used to exchange UE capability and AS-layer configuration at least.
Proposal 2
PC5-RRC based UE capability transfer procedure is triggered during or after PC5-S signalling for direct link setup. Further details can be discussed in WI stage.
Proposal 3
PC5-RRC based UE capability transfer can be done in either one-way or two-way manner. Further details can be discussed in WI stage.
Proposal 4
Further details on which UE to send out its own capability information can be discussed in WI stage.
Proposal 5
PC5-RRC based AS-layer configuration procedure is triggered during or after PC5-S signalling for direct link setup. Further details can be discussed in WI stage.
Proposal 6
PC5-RRC based AS-configuration can be done in a two-way manner. Further details can be discussed in WI stage.
Proposal 7
Further details on which UE to send out PC5-RRC based configuration can be discussed in WI stage.


4 Reference

[1] Chairman note for RAN2#104.
� For QoS information, it is in the scope of another email discussion, so will not be touched here.


� The assumption comes from the RAN2#104 agreement “AS-level information is exchanged via RRC signalling (e.g. PC5-RRC) among UEs via sidelink for SL unicast.”


� According to TS 24.334 section 10.4.5.2, “A commanding UE may initiate the direct security mode control procedure in response to receiving a DIRECT_COMMUNICATION_REQUEST or a DIRECT_REKEYING_REQUEST message.”


� Security part has not yet concluded by SA3.
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