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1 Introduction

This document is for the email discussion as follows:

[105bis#32][NRV2X] PC5-RRC signalling (OPPO)

· Identify detailed PC5-RRC signalling flows with the combination to PC5-S signalling (including the issue whether to have one step or two step procedures, what UE capability information should be exchanged between UEs, etc.) 

· Intended outcome: Report to next meeting

· Deadline: Thursday 2019-05-02 

2 Discussion

2.1 Issue-1: Capability Transfer 

Firstly, the following question needs to be discussed, i.e., to understand the challenging issue of either option, i.e., one/two steps of capability transfer, the necessity for bi-directional procedure, and the possible spec impact.

· Identify detailed PC5-RRC signalling flows with the combination to PC5-S signalling (including the issue whether to have one step or two step procedures, what UE capability information should be exchanged between UEs, etc.) 

According to the conclusion from RAN2#105, there are two options for capability transfer on the table, i.e., one-way and two-way manner.
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Figure 1 One-way information flow for UE capability transfer
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Figure 2 Two-way information flow for UE capability transfer

Comparing the two options, as discussed in R2-1900180 (for [104#55]):

· One-way option saves one signalling step, so that helps to reduce latency. 

· But the argument for two-way options 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.

Question-1: Which challenging issue(s) do you agree if one-way signalling is adopted for capability transfer procedure?

a) Difficulty to differentiate the case where the peer UE capability is pre-known or not;

b) Difficulty to differentiate the case where it is all / part of the peer UE capability is interested;

c) Others (if this option is selected, please clarify the issue in more detail)

d) Difficulty to differentiate the case where the peer UE capability is needed;

e) Difficulty to ensure the capability information has been received by the peer UE (i.e. reliability issue)

	Company
	Valid Issue
	Comments if any

	Ericsson
	b) with comment
	Option a), in our understanding, this issue is more relevant to whether UE can interpret the unique peer UE from different L2 IDs:

· If yes, then it can be known whether the peer UE capability is stored or not

· If no, then it is a common issue for both one way or two ways solutions
Even though the capability enquiry message in two-way solution can in principle enclose some sored L2 ID information, we believe this can be done and probably will be done via other signaling e.g. PC5-S. Note that as defined in TS23.287 PC5-S is responsible for L2 ID update between unicast UE pair for privacy purpose. 
Option b), we tend to agree that from procedure point of view one way signaling lacks some flexibility in case that only part of the peer UE capability is interested. On the other hand, it is also unclear to us, for what UE capability parameters and in which cases the interest will be different and dedicated enquiry procedure provides extra benefit. 


	Huawei
	a), b), c)
	When we discuss the capability transfer issue, we need to think about the purpose. In our understanding, it is different from the Uu mechanism that the UE only connects with one or two base stations. In fact, in sidelink, the initiating UE may have unicast communications with more than one peer UEs. Different peer UEs may have different capabilities, and each peer UE occupies part of the initiating UE's capability. Therefore, it is necessary to perform UE capability coordination between the initiating UE and each of its peer UEs, instead of only focusing on one pair of UEs involved in unicast. Such capability coordination requires two-way signalling, with the one-way procedure not looking sufficient (i.e. issue c).
Also, between each two UEs involved in unicast, it is unclear for the one-way solution which specific capability of the initiating UE is actually needed by the peer UE without the peer UE's explicit enquiry (i.e. issue b). It may also be the case that the UE transmitting capability info in the one-way solution has no knowledge about if the peer UE has already stored its capability. This makes the capability info transmitted in one-way solution perhaps wasteful, in case the capability of each other are already exchanged and stored (i.e. issue a).

	OPPO
	b) and d)
	For a), i.e., one assume the UE capability of a same UE (no matter it is for same or different ID) does not change, which might be questionable, if considering UE capability can be already removed after unicast link being released, or if considering some of the UE capability is dependent on the other communication links the UE is being involved, e.g., frequency band, MIMO, L2 buffer capability, which are to be shared between links, the same counterpart UE may result into different capability in different situations.

For b) the need of enquiry message is inherent from cellular system, e.g., the selection of frequency band, RAT and etc. Without this message, it is risky that this procedure is not future proof, when the size of PC5 capability message increases with releases.

For d), if the configuration does not relates to the optional capability of counterpart UE, there is no need for the capability transfer. In which case, the one-way signalling would merely waste the resources.

	ZTE
	b with comments
	For a), we wonder in which case UE may have stored the peer UE’s capability. UE is clear whether it has transmitted its capability to peer UE, and peer UE should have stored UE’s capability when receiving. If a unicast link has been released, peer UE’s capability in each of the two UE should be cleared. When UE re-connects to the peer UE after a while, UE capability should be exchanged in the new unicast link. 

If the UE may have multiple PC5-S unicast links with the peer UE of different L2 IDs, it is actually another issue as Ericsson commented and it is a common issue of both one-way and two-way procedure.
For b), it is not clear what UE capability should be exchanged yet, it is hard to say b) is a challenging issue for one-way signalling.

	vivo
	b)
	For a), agree with Ericsson that it is a common issue for both one-way and two-way signalling.

In SA2 TS 23.287, it is clarified that for unicast mode V2X communication over PC5 reference point, ‘During the unicast link establishment procedure, Layer-2 IDs are exchanged, and should be used for future communication between the two UEs, as specified in clause 6.3.3.1’. 

Therefore, the L2-IDs of peer UEs are known to each other after PC5-S unicast link setup. If UE-A can identify by the exchanged L2 ID that the capability of UE-B is already stored before, the capability transfer procedure will not be triggered, no matter it is one-way or two-way.

For b), in the Uu case sometimes the eNB/gNB may only be interested of part of the UE capability, e.g. only capabilities related to EN-DC. We think the case can be similar in sidelink when a UE is only interested of part of the peer UE capability. Concrete capabilities which is interested by peer UE may depend on different services or RAT type.  

	Spreadtrum
	a), b)
	If the peer UE capability is stored already, one-way signalling procedure leads to exchange of duplicate information.

Furthermore, if the UE is not interested in some of the capabilities, e.g., the UE is not capable of additional features besides the mandatory ones, it is unnecessary to enquire the peer UE for capability information at all.

	Xiaomi
	b)
	It’s possible peer UE is only interested in partial UE capability, especially if we introduce sidelink CA. Peer UE is only interested in the CA capability on certain band combination.

	MediaTek
	a), c)
	We think a) could be an issue if the triggering events for capability transfer (e.g. setup of the link at PC5-S layer) happen more than once between the same pair of UEs.

For c), there are two issues.  In our understanding the last step in the PC5-S link setup is the delivery of the Direct Communication Accept or similar message from the UE that did not initiate the connection to the UE that initiated the connection.  So it is natural to trigger a message from the initiating UE to the other UE, such as a capability enquiry, in response to the Direct Communication Accept.  Also, if the capability exchange is needed in both directions (e.g. because both UEs have traffic to send and need to know the capabilities of the recipient), it’s not clear when to trigger the capability transfer in the “reverse” direction (exposing the UE1 capability to UE2 in the figure) if there is no enquiry message.

	Qualcomm
	b) with comments
	We do not think a) is a big issue. Even in the worst case, the capability transfer is duplicated but that is a side effect of that PC5-S procedure is also duplicated.
The only concern is that whether if only a subset of capability needs to be transferred. From this perspective, b) and d) are the same thing. This issue coud be mitigated if RAN2 specifies all the PC5 capability affecting both TX/RX to be exchanged as a whole.

	Intel
	b, c
	One-way signalling reduces the overhead compared to two-way option, however, depending on the capabilities that are agreed to be shared between the peer UEs, an enquiry based method might provide flexibility in terms of requesting part of the capability (in case we agree to a large possibility and some can be stored) and re-requesting at any point during the communication (if other part of capability is of interest). However, we feel that it all depends on the actual content of the capability exchange. 

	LG
	
	One UE may not share all UE capability with the other UE. Thus, two-way signalling can be used to avoid sharing all information. However, a smart UE can also avoid sharing all information even in one-way signalling. For example, if the UE already receives UE capability from the other UE, the UE can avoid some information not supported by the other UE.

	Apple
	a) b) d)
	For a), we think if two UE(s) have already known the capability of each other before, the capability exchange seems not necessary.

For b), from lessons learned in legacy Uu interface, the message size of UE capability could get quite large. Thus, if only part of the UE capability is required, one way transmission of the full UE capability set brings heavy signalling overhead.

For d), in some cases, where UE pair only communicate with each other with the default/mandatory capability, capability transmission could be avoided.

	CATT
	b with comments
	For a), it’s more related the layer-2 UE ID design and we also agree Ericsson’s comments that it is a common issue for both one-way and two-way procedure.
For b), from our point of view, all the UE capability parameters for SL unicast communication are mandatory and should be exchange between the two UEs. It is unclear that which parts of UE capability information is interested for different peer UEs.
For d), If the unicast link is released, the capability of the peer UE need to be deleted. Thus, when a new unicast link is established, the full UE capability information need to be exchanged.

	Lenovo/MotM
	b)
	One-way signalling procedure does not support partial UE capability acquire, thus less flexible than two-way signalling procedure.

	Samsung
	b), c), d)
	It seems hard to identify which capability parameters are really required for peer UE (e.g. UE2 in Figure 1) so that it may end up including all optional capability information (e.g. all optional features supported by UE1 in Figure 1) in a single Capability information message. One may argue that it seems fine to go for one-way signalling if it is not large enough. But we are still afraid that one-way signalling cares about "future proof" issue i.e. if RAN2 at some point realize the size of all optional capability information is as large as that defined in Uu, introduction of pre-filtering (e.g. SL UE Enquiry kind of message as in Uu) seems unavoidable.

	Nokia
	b) d) e)
	b) allows to ask for a specific subset of capabilities, also for the specific use, carriers, etc.  For d), it seems to be quite similar to b) and the issue is the optional capability (i.e. not being necessary for that particular transmission) may be sent in vain. For e) it is related to the reliability issue of the capability information exchange with one-way signalling as UE2 doesn’t respond whether capability information transmitted by UE1 was received or not. This may require the periodic capability information transmission, which in turn may introduce more signalling overhead.

	ITRI
	a), b)
	For a), if the UE capability is pre-known, unnecessary capability transfer may be triggered. Extra latency on the capability transfer should be avoided.

For b), it is not necessary to transmit all the UE capability if only partial information is desired. Besides, the overhead resulted from partial capability exchange should also be considered.

	Convida
	b) with comments
	Same views as captured by Ericsson


Question-2: Which challenging issue(s) do you agree if two-way signalling is adopted for capability transfer procedure?

a) Latency issue
b) It is unclear in which cases the interested UE capability will be different and dedicated enquiry procedure provides extra benefit
f) Others (if this option is selected, please clarify the issue in more detail)

	Company
	Valid Issue
	Comments if any

	Ericsson
	a), b)
	Due to extra signaling to request the UE capability, the latency is an issue.

Besides as also the comment in Q1 for b), it unclear so far in which cases the interested UE capability will be different and dedicated enquiry procedure provides extra benefit. 

In LTE, the list of SL UE capability parameters reported to eNB is in TS 36.306. For NR SL unicast, not all capability parameters need to be exchanged (especially transmission capability related parameters since UE should not configure the transmission of the peer UE) but only those related to reception and measurement operateion. For instance, TX UE (can be any UE in the UE pair) has to understand the maximum number TB bits that can be received by the RX UE in one TTI. Besides, it would be benefitial to know if/how the peer UE supports measurement like CBR, RSRP etc. 

In our view, those parameters, e.g. reception and measurement related, are light and quite fundamental to facilitate a SL unicast. It’s not clear why UE wants to exchange them on enquiry. As for other UE capabilities that are exchanged on demand, the necessity and motivation is not clear to us. 

	Huawei
	
	The necessity of the two-way signalling was justified by our answer to Q1. So we need to go for this way.

	OPPO
	a) With comment
	For a), there would be at least increased latency due to one additional message. But on the one hand, there is no clear definition of the CP latency for sidelink, and on the other hand, the same framework does not cause concern for Uu interface. So the issue on latency is to be further checked.

	ZTE
	a b 
	

	vivo
	a)
	The latency issue is obviously identified.

And with more steps to transfer the capability, also the procedure may be more likely to fail e.g. because of the enquiry message’s loss. 



	Spreadtrum
	a) with comments
	It depends. For Rx UE capability information transfer, latency is not an issue. PC5 unicast connection setup is triggered by the transmission UE and the first message should be the DIRECT COMMUNICATION REQUEST message. Upon reception of the DIRECT COMMUNICATION REQUEST message, the received UE will be ready to transmit and receive data security protected

Therefore, if security protection is not required to be applied to the capability enquiry message, two-way signalling wouldn’t introduce significant delay compared with one-way signalling, since the capability enquiry message can be sent along with or immediately after the PC5-S DIRECT COMMUNICATION REQUEST message and the capability information message can be sent along with or immediately after the DIRECT SECURITY MODE COMMAND message, ciphered and integrity protected.

On the other hand, if Tx UE information should be known at the Rx UE as well, there will be additional latency by introducing enquireing procedure.

	Xiaomi
	a)
	

	MediaTek
	a)
	We agree the latency of the two-step procedure is higher.

	Qualcomm
	a)
	

	Intel
	a
	Latency and overhead are natural consequences of two-way signalling, however, we feel that as per FFS from previous meeting, if the capability and configuration messages can be accommodated within the same MAC PDU, latency can be somewhat addressed (depending on what option is selected for configuration exchange). 

	LG
	a
	The first step of the two-way signalling may result in latency.

	Apple
	
	For latency stringent services, they could be transmitted using default/mandatory capability without UE capability exchange. Thus we don’t think latency is an issue.

For b), we see benefits with enquiry as illustrated in Q1.

	CATT
	a, b
	For sure, the two way signalling will cause latency and overhead in signalling. 
Until now, the detail capability information is not clear yet. From our point of view, all the UE capability parameters for SL unicast communication are mandatory and should be exchange between the two UEs. The use case for enquiry some parts of UE capability information is unclear.

	Lenovo/MotM
	a) b)
	Two-way signalling procedure in theory increase the latency for preparation phase before the data transmission. But currently it is not so clear what is the latency requirement for this CP procedure

Two-way signalling procedure is in theory more flexible than one-way signalling, but it is not so clear in what case partial UE capability is needed

	Samsung
	b) e)
	At the current stage, it seems not crystal clear whether (part of) the capability information is required by one UE side and/or two UE side for unicast. If some capability information is required by two UE sides, it may end up triggering the bi-directional procedure as shown in Figure 4, which causes more signalling overhead. Please note that more signalling overhead is not directly related to critial latency issues as mentioned by Apple.

	Nokia
	a)
	Latency can be clearly an issue. But the impact on the latency issue is not fully clear and should be checked as OPPO suggested. Not sure why b) is listed among the challenges/drawbacks of two-way approach?

	ITRI
	a)
	Two-way signalling results in higher latency.

	Convida
	a), b)
	Same views as captured by Ericsson


Question 3: Based on the above discussion on critical issues, which is your preferred solution?

Option-1: One-way procedure for capability transfer;

Option-2: Two-way procedure for capability transfer;
	Company
	Preferred option
	Comments if any

	Ericsson
	Option1 as baseline
	As commented in Q1 and Q2, we believe some parameters are fundamental and should be exchanged for SL unicast connection by default, and it is not clear why some capability parameters are needed in some cases while not needed otherwise. Maybe at this stage, we can tage one-way procedure as a baseline and introduce two-way procedure when the motivation is more clear.  

	Huawei
	Option-2
	See our answers to Q1.

	OPPO
	Both (slightly preference on option-2) 
	Compare the scalability of option-1 and latency of option-2, we tend to think it is more important to make the procedure more future proof.

Or on the other hand, if companies tend to rely on option1 for its simplicity, we have to always minimize the size of capability, for the following releases, since the resource efficiency is the main concern without a pre-enquiry message.

	ZTE 
	Option 1
	We think the main point is to know what UE capability information should be exchanged first, then it is easy to decide one-way or two-way procedure is much more better to be used. Since capability information is not clear yet, one-way procedure can be as a baseline at first.

	vivo
	Option-1
	In this stage we can take option-1 as the baseline considering reducing latency is critical in NR V2X especially for some advanced driving service. One UE can just send all the capabilities that may be needed in unicast transmission to the peer UE.

Option-2 can be further considered if the overload of one-way capability transfer is too high and need to be solved.

	Spreadtrum
	Both
	Considering the latency and the signalling overhead, one-way procedure can be used for URLLC communication, two-way procedure can be used for non-URLLC communication. Note that the QoS related information can be shared via Direct Communication Setup procedure.

If only one option is permitted, we prefer Option 2 slightly.

	Xiaomi
	Option 2 as baseline
	As we commented in Q1, peer UE may be only interested in partial UE capabilities. Two way procedure could saving signalling. But, if we identify some capabilities essential to establish the connection during further discussion. One way procedure is more efficient.

	MediaTek
	Option-2
	Considering the signalling overhead, the modelling of the connection setup flow, and the potential need to exchange capability in both directions as discussed below, we prefer the two-step procedure.

	Qualcomm
	Option 1
	I think the latency concern is more important than the minor issues with on-way push procedure.

	Intel
	Option-1 or Option 2
	We are open to either option as it largely depends on the actual capability information to be exchanged and whether it is foreseen that the exchange may need to happen more than once during the communication between the same two peer UEs.  

	LG
	Option 1
	One-way procedure is a baseline.

	Apple
	Option 2
	Enquiry procedure leaves more flexibility to future design, when the UE capability gets complex and large.

	CATT
	Option 1
	As commented in Q1 and Q2, it is unclear why part of UE capability information is interested and enquiried by the peer UE. 
Thus, the one-way procedure is a baseline. If the use case for enquiry some parts of UE capability information is clear enough, we can come back on this issue.

	Lenovo/MotM
	Both
	Option-1 and Option-2 both have pros. and cons., we think support both option could support more use cases for NR V2X

	Samsung
	Option 2
	We believe there are two approaches of implementing bi-directional procedure for two-way option of capability transfer: 

Approach 1: 

- UE1 ( UE2: Send a single message including capability enquiry with optionality of capability information 

- UE2 ( UE1: Send a single message including capability information 

Approach 2: 

- Same as in Figure 4

Above two approaches, we prefer to approach 1. In case that both UEs need to send each own's capability information, approach 1 seems more beneficial to reduce signalling flow.

	Nokia
	Option 2
	Similar view to OPPO. Despite possible latency issue, this Option is more flexible, can be adjustable (in terms of what needs to be signalled, etc.).

	ITRI
	Both
	They both have pros and cons, so we may adopt both options. Option-2 may be configured for cases with longer latency constraints but require more detailed information and capability exchange. Option-1 should be used for cases with less information to be transferred.

	Convida
	Option1 as baseline
	


On the one hand, the two identified options in Figure 1 and Figure 2 are more for the uni-directional case, i.e., used for the scenario where UE2 transfers capability information to UE1. On the other hand, according to [7]

 REF _Ref6211263 \r \h [10]

 REF _Ref6211624 \r \h [24], bi-directional procedure has to be considered as well, i.e., not only UE2 needs to transfer capability information to UE1, but also UE1 has to transfer capability information to UE2. 

It is necessary to understand companies view on the necessity of the bi-directional procedure, and the reason / motivation for this procedure.
Question-4: For capability transfer, do you agree the bi-directional procedure has to be considered besides the uni-directional procedure?

· Yes (if this option is selected, please clarify the reason or the target scenario for the bi-directional procedure)

· No

	Company
	Yes / No
	Comments if any (if yes is selected, please clarify the reason or the target scenario for the bi-directional procedure)

	Ericsson
	Yes
	There are two aspects where we think bi-directional unicast is applied:

1. For the same service, UE can be TX UE and RX UE: e.g. cooperative lane cahnge in TS 22.186

2. For different services on the same RRC-connection (if different L2 IDs can indicate the same UE): UE can be TX UE for some services and be RX UE for other services.

Besides, from PC5-RRC connection definition point of view, in our understanding, a PC5-RRC connection means the UE pair have some AS layer understanding of each other (not only L2 ID from upper layer). Since we also don’t believe any master UE within a SL unicast pair, it is fair for two UEs to exchange their capability in a bi-directional manner. 

	Huawei
	Yes
	We think that each of the two UEs in unicast may need to signal some AS configurations in SL to the peer which are based on the peer’s capability. Hence, there is the need to allow either of the UEs to get the capability information from the other. However, the uni-directional solution, which enables only one of the UEs to collect the other’s capability, seems to imply that the UE having the peer’s capability should function as a superior node (as the gNB) to fully control the AS configuration of the other. This is more like the previous mode-2d) already excluded from WI, and what we do not like.

	OPPO
	Yes
	· UE1 can be in charge of some configuration of UE2 as RX UE, but decides on the TX parameters of its own as TX UE; and 

· UE2 can be in charge of some configuration of UE1 as RX UE, but decides on the TX parameter of its own as TX UE.

For different L2 ID of the same UE, it is pre-mature to model that within a same RRC connection, i.e., it is more like the RRC procedure for different unicast connections, so should not be discussed in a same RRC context.

	ZTE
	Yes
	SA2 concluded that the PC5 unicast link is bi-directional, that is each of the two UE can initiate data transmission to the peer UE. To facilitate subsequently bi-directional data transmission, the bi-directional capability exchange should be considered.

	vivo
	No
	We think the simplest way to transfer the capability can be uni-directional, that is, from RX UE (target UE) to TX UE (initialling UE) after/during PC5-S signalling. With capability information from target UE, the initialling UE can make the final decision on either to reject having an RRC connection with target UE, or to further progress on following AS-layer configuration procedures based on matched capability. 

For the same service later on this unicast link when the previous RX UE may have data to transmit (now become the TX UE), the transmission can be done without additional capability transfer since in the first step the previous RX UE (now the TX UE) already sends all its capabilities related to both transmitting and receiving. And previous TX UE (now the RX UE) has already completed the AS-layer configuration on both directions.

Bi-directional procedure for capability transfer is like some kind of negotiation which we think is rather complicated since anyway there needs one UE to do the final decision.

	Spreadtrum
	Yes
	Some V2X services are bi-directional and thus bi-directional procedure is required, though both UE could trigger the procedure independently.

	Xiaomi
	Yes
	Unicast connection should be bi-directional.

	MediaTek
	Sort of
	We don’t think a bidirectional exchange of capability needs to be done as a single procedure, but we think the capability may be needed in both directions.  It should be sufficient to say that either UE may initiate the capability transfer procedure (i.e. send a capability enquiry message in the two-step approach).  This is also a reason to prefer the two-step approach, since otherwise it’s not so clear when the second UE should send its capability.

	Qulacomm
	Yes
	Both UEs will exchange its capability in a well-defined two-way procedure. Only two messages are needed. We do not recommend to put this as two independent procedures in each of the directons.  

	Intel
	Yes
	For advanced driving scenarios, it may be necessary. However, as explained previously, it depends on the actual capability information to be exchanged.

	LG
	Yes
	Supported Bands can be shared between two UEs. Based on the supported bands, TX UE can select one carrier to perform unicast.

	Apple
	Yes
	Both UE(s) in the pair could transmit. Thus each UE should understand the other UE’s capability before transmission.

We should separate the discussion about the same UE pair with different L2 ID(s) but one PC5 RRC connection. 

	CATT
	Yes
	In SA2 specs, the unicast services are defined as bi-directional. If one unicast link is established, the two UEs can communicate with each other as a bi-directional way on this unicast link.

	Lenovo/MotM
	Yes
	Although unicast connection is usually trigger by one peer UE, but each peer UE can be the Tx UE and both UE needs the capability information of peer UE

	Samsung
	Yes
	As specified in 23.287, SA2 assumethat PC5 unicast link is bi-directional. It actually implies that the followings are prerequisites: 1) any UE between two UEs is allowed to configure/modify SL AS-layer configuration and 2) alignment of optional UE capabilities between two UEs if needed for unicast. So, we think bi-directional procedure is needed.

	Nokia
	Yes
	If SL unicast is bi-directional then capability transfer shall reflect that and also occur in both directions.

	ITRI
	Yes
	Bi-directional procedures are required based on the casting or traffic types. Unicast service requires bi-directional procedure to exchange capability information, which should be specified in RAN1. The QoS requirement of the service may also enable the bi-directional procedure to enhance the information exchange efficiency.

	Convida
	Yes
	For many of the reasons captured above.




If the necessity of bi-directional procedure can be confirmed, one further problem is how to implement that from signalling flow perspective.

NOTE: The following figure is not to restrict/conclude the order of signalling flow, but just to show the one-way procedure can be initiated by both UEs.

Question-5: If Yes is selected for Question-4, and one-way procedure is selected for Question-3, do you agree that the following procedure can be used for bi-directional procedure of capability transfer?
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Figure 3 bi-directional procedure for one-way option of capability transfer
· Yes

· No (if this option is selected, please clarify the signalling flow, reason/motivation for the signalling flow and the expected specification impact)

	Company
	Yes / No
	Comments if any (if NO selected, please clarify the signalling flow, reason/motivation for the signalling flow and the expected specification impact)

	Ericsson
	Yes
	

	Huawei
	Not supported
	

	OPPO
	Yes
	

	ZTE
	Yes
	

	Spreadtrum
	Yes
	

	Xiaomi
	Yes
	

	Qualcomm
	Yes
	

	Intel
	Yes
	

	LG
	Yes
	

	Apple
	No
	

	CATT
	Yes
	

	Lenovo/MotM
	Yes
	

	Samsung
	Not supported
	

	ITRI
	Not supported
	

	Convida
	Yes
	


A further aspect to understand is what the possible specification impact is in order to allow this bi-directional procedure. For example, the procedure could be transparent to specification, i.e., only unidirectional procedure is specified, but also specification allows either or both UEs to initiate the procedure, so both uni-directional and bi-directional procedure can be implemented.

Question-6: If yes is selected for Question-5, whether the signalling procedure needs to be drawn in the RRC specification?

· Yes (if this option is selected, please clarify the reason)

· No

	Company
	Yes / No
	Comments if any (if YES is selected, please clarify the reason)

	Ericsson
	Yes 
	In fact, we think UE capability exchange in a bi-directional manner as in Figure3 should be at least specified. The reason is as commented in Q4 that it might be possible that one RRC-connection supports multiple services, and UE1 can be TX UE in some services and be RX UE in other services. Besides, if we want a definition for PC5-RRC connection in the specification, in our understanding, PC5-RRC connection is said to be established after the UE capability is exchanged between the UE pair as in Figure 3 such that UE pair stores each other’s AS layer context. 



	Huawei
	Not supported
	

	OPPO
	No
	If one-way procedure is to be adopted, we see no coupling / dependency between the two messages, to motivate a specified bi-directional procedure. 

E.g., no reason that the signalling from UE2 has to be after the signalling from UE1, and no reason for UE1 to wait for the signalling from UE2 to complete the capability transfer procedure.

	ZTE
	No
	Figure 1 is enough, but we think some explicit descriptions somewhere in RRC is needed to indicate either of the two UEs can initiate the capability transfer.

	Spreadtrum
	No
	Share ZTE’s view

	Xiaomi
	No
	From specification point of view, two UEs are equivalent. Figure 3 is a repeated description of figure 1.

	Qualcomm
	Yes
	Agree with Ericsson. We also believe RRC connection and related UE context storage is also two-way. Having a one-way UE context concept is problemetic.

	Intel
	Yes
	It is definitely a good idea to clarify how the capability signalling is supported in NR V2X sidelink. 

	LG
	Yes, but…
	RAN2 can decide specification impact later after we have clear understanding about capability details.

	Apple
	No
	

	CATT
	No
	Figure 1 is enough. Agree ZTE’s view. Some descriptions in RRC is needed.

	Lenovo/MotM
	No
	We think figure 1 can cover the case in figure 3

	Samsung
	Not supported
	

	ITRI
	No
	

	Convida
	Yes
	Same view as captured by Ericsson above


Correspondingly, similar questions are needed for two-way procedure.

NOTE: The following figure is not to restrict/conclude the order of signalling flow, but just to show the two-way procedure can be initiated by both UEs.

Question-7: If Yes is selected for Question-4, and two-way procedure is selected for Question-3, do you agree that the following procedure can be used for bi-directional procedure of capability transfer?
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Figure 4 bi-directional procedure for two-way option of capability transfer
· Yes

· No (if this option is selected, please clarify the signalling flow, reason/motivation for the signalling flow and the expected specification impact)

	Company
	Yes / No
	Comments if any (if NO selected, please clarify the signalling flow, reason/motivation for the signalling flow and the expected specification impact)

	Huawei
	Yes or No
	We think Figure 4 is a workable solution with no extra standard impacts to correlate the capability info delivery in two directions, and can thus be treated as the baseline solution adopted if no further optimization is regarded as needed. 

However, if the majorities think there might be some issue that need to be addressed on the basis of that, e.g. latency issue as in Q2, then we are also fine with compacting the procedure in Figure 4 a bit, and making UE1 include its own capabilities in the Capability Enquiry message to UE2 to shorten the latency for exchange.





	OPPO
	Yes
	

	ZTE
	Yes
	

	Spreadtrum
	Yes
	

	Xiaomi
	Yes
	Agree with Ericsson. The two messages could be merged into one.

	MediaTek
	Yes
	But we don’t think it needs to be considered as a single procedure; what’s shown in the figure is two instances of the capability transfer procedure, one initiated by UE1 and the other initiated by UE2.

	Intel
	Yes
	

	Apple
	Yes
	This should be the baseline for bi-directional capability exchange.

	Lenovo/MotM
	Yes
	

	Samsung
	Yes or No
	See comments in Q3

	Nokia
	Yes
	Yes, this is the most straightforward approach. However, we also share Huawei’s view that enquiry can be combined with capability information from the originating UE1 (assuming this UE knows exactly which capabilities shall be exchanged/are of the interest of UE2). And we understand Xiaomi agrees with Huawei, not with Ericsson;)

	ITRI
	Yes
	

	
	
	


Correspondingly, the specification impact for two-way procedure needs to be understood.

Question-8: If yes is selected for Quesiton-7, whether the signalling procedure needs to be drawn in the RRC specification?

· Yes (if this option is selected, please clarify the reason)

· No

	Company
	Yes / No
	Comments if any (if YES is selected, please clarify the reason)

	Huawei
	No
	Even if finally we go for the bi-directional exchange shown in Figure 4, we think only the procedure in Figure 2 above needs to be captured in RRC Spec. But we should have some explicit descriptions somewhere in RRC to indicate either of the two UEs can initiate the capability exchange procedure.

	OPPO
	No
	Similar reason for Q6.

If two-way procedure is to be adopted, we see no coupling / dependency between the two messages, to motivate a specified bi-directional procedure. I.e., no reason that the signalling from UE2 has to be after the signalling from UE1, and no reason for UE1 to wait for the signalling from UE2 to complete the capability transfer procedure.

	ZTE
	No
	

	Spreadtrum
	No
	

	Xiaomi
	No
	Same as question 6.

	MediaTek
	No
	We don’t think it would be correctly modelled as a single procedure.  It should be clear in the specification that either UE can initiate the capability transfer procedure by sending a capability enquiry message, however.

	Intel
	Yes
	Same comment as above

	Apple
	No
	Figure 2 is fine enough to be captured in RRC spec.

	Lenovo/MotM
	No
	

	Samsung
	No
	

	Nokia
	No
	Same view as expressed by Huawei. Good description and reference to Figure 2 may be sufficient.

	ITRI
	No
	

	
	
	


A further question that needs to be discussed is as follows

· Identify detailed PC5-RRC signalling flows with the combination to PC5-S signalling (including the issue whether to have one step or two step procedures, what UE capability information should be exchanged between UEs, etc.) 

Although it is hard to conclude concrete UE capability information at current stage, it would be good to understand companies’ view from a general level. In the following question, the capability information are categorized into three types, i.e., Transmission-related-only (TX-only), Reception-related-only (RX-only) and TX-and-RX-related. For example, if we are considering a PC5-RRC capability info from UE2 to UE1:

A)
For option-A, “The capability information that only needs to be known by TX side for transmission, but not required to be known at RX side for reception”, it is about the TX capability of UE2, which does not need to be known by UE1 for R. In this case, the related capability is useful only in the case where UE2 is TX UE while UE1 is RX UE, and UE2 as TX UE to send the info to UE1 as RX UE for its awareness.

B)
For option-B, “The capability information that only needs to be known by RX side, but not required to be known at TX side for transmission”, it is about the RX capability of UE2, which does not need to be known by UE1 for TX. In this case, the related capability is useful only in the case where UE2 is RX UE while UE1 is TX UE, and UE2 as RX UE to send the info to UE1 as TX UE for its awareness.

C)
For option-B, “The capability information that needs to be known by both TX side for transmission and RX side for reception”, it is for the other cases except for option-A/B, 

a)
It could be about the TX capability of UE2, which does need to be known by UE1 for RX. In this case, the related capability is useful only in the case where UE2 is TX UE while UE1 is RX UE;

b)
Or it is about the RX capability of UE2, which does need to be known by UE1 for TX. In this case, the related capability is useful only in the case where UE2 is RX UE while UE1 is TX UE;

But for each selected options, companies are free to list the concrete capability information as possible examples.
Question-9: What capability information should be exchanged between UEs?
A) The capability information that only needs to be known by TX side for transmission, but not required to be known at RX side for reception, if RAN2 finally identify such type of capability information;

B) The capability information that only needs to be known by RX side, but not required to be known at TX side for transmission, if RAN2 finally identify such type of capability information;

C) The capability information that needs to be known by both TX side for transmission and RX side for reception, if RAN2 finally identify such type of capability information;

	Company
	Selected Option(s)
	Comments if any (for each selected options, companies are free to list the concrete capability information as possible examples)

	Ericsson
	B)
	In our understanding, it is benefitial for TX UE to understand the reception capability and measurement capability of the RX UE. 

· Reception capability: the maximum number TB bits in one TTI, if 16 QAM reception is supported

· Measurement capability: if CBR measurement is supported

TX UE will adapt TX parameters according to the RX UE capability. Comparatively, we don’t see the need for RX UE to understand the capability of TX UE considering 

· TX UE will provide necessary AS-layer configuration to RX UE to faciliate successful reception. 

· RX UE will not configure the transmission of TX UE 

	Huawei
	A) B) C)
	For the purpose of UE capability coordination, we think all the capabilities categorized in A) B) C) should not be excluded for now.
But we are not clear what more specific capability parameters need to be changed as the SL capability between the UEs at this stage (which are largely related to RAN1). 

Some companies are proposing enhancements on the capability exchange between the two UEs on top of those basic procedures being discussed above (e.g. linking capability exchange to other upper-layer/AS procedures). It is these companies that should specify for which capabilities the enhancements need to be made.

	OPPO
	C 
	For UE1 to send configuration of UE2:

· We do not think UE1 is to configure the TX-parameter of UE2, but should leave it to UE2 itself to decide, so A is not needed;

· UE1 can configure the RX-parameter of UE2, so B is possible. But considering in case of broadcast/group-cast, RX parameter is anyway to be decided by UE2 itself due to lack of PC5 connection, it is also good to align here for unicast, i.e., no need to configure the RX parameter.

· UE1 can configure the TX-and-RX related parameter of UE2, as previously agreed. So C is needed.

4a: For V2X transmission in SL unicast, SLRB configurations are NW configured or pre-configured. The configuration of each SLRB may include transmission related parameters which do not need to be known by the peer UE, plus some parameters that are configured also need to be known by the peer UE.
For NR SL unicast, the PC5 QoS flow to SLRB mapping is performed in the SDAP layer of the UE. Some SLRB configurations (including at least SN length, RLC mode and PC5 QoS profile associated with each SLRB) for unicast need to be informed by one UE to the peer UE in SL, when they are (pre-)configured at the UE.



	ZTE
	B
	According to the further clarification from OPPO in the email context, option B is more reasonable

	vivo
	See comments
	As we support uni-directional capability transfer procedure in Q4, we think the capabilities is sent from RX UE to TX UE and can include RX UE capabilities for both transmission and reception. 

	Spreadtrum
	c)
	Only the capability should be known by both sides should be included in the capability information which will be exchanged between UEs.

	Xiaomi
	All
	I think this question only applies to one way procedure? In two way procedure, UE would only transmit capabilities required by peer UE, which is up to peer UE implementation.

	MediaTek
	A?), C)
	We expect that capability should be sent by the receiving UE and our answer reflects that.

For type A, we think it’s not very likely that there would be capability information of this type in the receiver; if only the transmitter needs to know some configuration information, then it should be able to decide it by itself without depending on capabilities of the receiver.  However, if for some reason the receiving UE has capability information that only the transmitter needs to know, then it should be sent.

For type B, it seems clear that this information would not need to be sent to the transmitter (since by definition it does not need to be known by the Tx side) and the receiver can use it autonomously.

	Qualcomm
	C
	SL Capability will be finally defined by RAN1 (and RAN2 if needed), but some examples could be:

1. Whether a certain MCS (e.g, 64QAM) is supported

2. TX diversity related 

3. Whether FR2 is supported.

4. Whether mode1/moe2 co-existence is supported

5. Band combinations support simultaneous Tx or rx

	Intel
	C
	As there are scenarios such as advanced driving where data transfer using unicast communication once established can be two-way, it may be necessary for both TX and RX to be aware of the capabilities of each other.  

	LG
	A, B, C
	As a starting point. We can revisit if one of the options is not necessary.

	Apple
	
	Probably it's still not the right time to make the decision, since the categorization is not clear enough. We would like to discuss it later.

	CATT
	C
	The SL UE capability information, for example, TX diversity related, is related for both TX side and Rx side. But we are not sure whether the SL UE capability information needs to be categorized into some types.

	Lenovo/MotM
	C)
	In current stage, we think only capability related both Tx and Rx side should be exchanged. 

For Tx-only capability, Tx UE can decide and adjust the transmission parameters by itself; For Rx-only capability, since it defined in above paragraph B), that it does not need to be known by Tx UE, then it does not need to send to Tx UE. But we are not so clear what kind of such capability is.

	Samsung
	A), B), C)
	We share Huawei's view in the sense that all options are not excluded for now. It seems not crystal clear which parts of UE capability parameters related to PDCP, RLC, MAC, PHY are mandatory or optional for NR V2X unicast. But let’s take some examples for each option if the following capability parameters are optional.

For A), qam64LowSE (introduced for URLLC in Rel-15) can be possible if it is introduced for NR V2X unicast. 

For B), sl-XQAM-Rx-r16 (e.g. X can be 64, 128, 256) 
For C), v2x-supportedBandCombinationList if CA is introduced in later release

	Nokia
	C)
	As asked by Xiaomi, is that related to one-way procedure only? We think there could be cases where all options are needed, so C) reflects fully such situation. 

	ITRI
	C)
	Capability information required to be known for both transmission and reception is critical to be exchanged between TX and RX UE. Option A) and B) may be used if such scenarios can be identified by RAN2.

	Convida
	C
	


2.2 Issue-2: AS-layer configuration 

According to the conclusion from RAN2#105, there is just one option for AS-layer configuration.
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Figure 5 SL AS layer configuration information flow, successful

The first issue is the necessity of a failure case, if see the above case as a successful case (The annotation in the figures are just for illustration, but not to conclude on the naming of the procedure).
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Figure 6 SL AS layer configuration information flow, failure

Question-10: Do you agree the necessity of a failure case for the AS-layer configuration procedure as above?

· Yes

· No (if option is selected, please clarify the reason).

	Company
	Yes/No
	Comments if any 

	Ericsson
	Yes
	It is benefitial to have a clear indicator telling UE1 about the configuration success/failure, e.g. the establishment of the SLRB is successful/failed. 

	Huawei
	No (if the Question is asking whether the Configuration Failure message is needed or not)
	First, we agree that the failure case for the AS-layer configuration procedure may happen. However, we don’t think in this case the UE2 needs to feedback the Configuration Failure message.

In Uu, if the UE fails to perform the RRC reconfiguration, the UE will initiate the RRC connection re-establishment procedure, instead of feedback the configuration failure message to the gNB. For the Sidelink, if UE2 as shown in the figure fails to perform the RRC reconfiguration reception, its RRC layer can indicate the AS link failure to the V2X layer and the V2X layer can release the PC5-S connection. By contrast, for UE1 if it does not receive UE2’s configuration complete message for a period of time, its RRC layer can consider the AS re-configuration already failed, and indicate the AS link failure to the V2X layer and the V2X layer can release the PC5-S connection. As for how long UE1 would wait for the configuration complete message, it can be up to UE implementation.

	OPPO
	Yes
	It is straightforward to have a failure handling procedure. Otherwise, we are actually expecting every AS-layer configuration succeed (expect for the RLF case, which would cause a heavy PC5-S connection establishment procedure), which is not reasonable.

	ZTE
	Yes
	It is better that UE2 can decide whether the configuration is acceptable and explicitly inform UE1 the success/failure.

	vivo
	No with comments
	The use case of SL AS layer configuration failure is similar to existing Uu RRC reconfiguration failure. We think no explicit signalling of Configuration Failure is needed. UE-1 can know the AS-layer configuration failure by not receiving the Configuration Complete message within certain time.

	Spreadtrum
	Yes
	If the UE cannot comply the configuration indicated in the configuration message, it would be beneficial to at least inform the peer UE on the cause of the failure

	Xiaomi
	No
	Agree with HW and vivo.

	MediaTek
	Yes
	It may not be strictly necessary (e.g. it could be inferred by not receiving the configuration complete message) but it seems more informative for the peer UE, especially if there is a need to e.g. indicate a failure cause.

	Qulacomm
	Yes
	For unicast setup, it is important to allow peer UE to be abe to reject inappropriate configurations. Without this case, the peer UE will not be able to play a role in SRB/DRB setup. It is also worth noting that Peer UEs even have some different MAC layer constraints affecting whether a certain configuration is fine or not. Also, in Uu we define the failure case, we should do the same

	Intel
	Yes with comment
	Similar to other companies’ view, we think it is cleaner and faster to have such a response so that new timers need not be configured/set up at the TX UE. 

	LG
	Yes
	UE may not comply with the AS-layer configuration. How UE handles such failure can be further discussed.

	Apple
	Yes
	Failure report could help a lot in reducing the delay of the whole procedure of AS link failure and PC5-S connection establishment again. 

	CATT
	No
	Agree with HW and vivo.

	Lenovo/MotM
	Yes
	We assume the failure case is happens in the case that PC5-S connection has successfully setup and AS configuration is failure. Then peer UE need explicitly indicate the failure to Tx UE, so that Tx UE can handle the case in time. Otherwise, UE need to wait a time until PC5-S handle the failure case which introduce unnecessary delays

	Samsung
	No
	In Uu, there are many failure cases but we think two failure cases in PC5-RRC AS configuration seems valid: 1) security failure i.e. integrity check failure; 2) generic error handling i.e. unable to comply with (part of) the configuration included in Configuration Message. For 1), we need to wait for SA3 progress on PC5 RRC AS security. For 2), it seems not crystal clear whether it can be also happened for NR V2X unicast i.e. which (part of) the configuration can be really applied for 2).

	Nokia
	Yes
	We cannot assume each AS configuration attempt will result in success. Thus, we support to have the failure handling procedure. However, whether configuration failure message is needed or not may depends on the cases/causes of configuration failure. If early awareness of configuration failure is not seen beneficial, it should be ok without configuration failure message as HW and vivo commented. 

	ITRI
	Yes
	The configuration may fail, so that a failure case for the AS-layer configuration procedure should be included.

	Convida
	Yes
	For the many reasons put forwards by companies who answered yes above.


On the one hand, the identified option in Figure 5 and Figure 6 are more for the uni-directional case, i.e., used for the scenario where UE1 transfers AS-layer configuration information to UE2. On the other hand, according to [7]

 REF _Ref6211263 \r \h [10]

 REF _Ref6211624 \r \h [24], bi-directional procedure has to be considered as well, i.e., not only UE1 needs to transfer AS-layer configuration information to UE2, but also UE2 has to transfer AS-layer configuration information to UE1. 

It is necessary to understand companies view on the necessity of the bi-directional procedure, and the reason / motivation for this procedure.
Question-11: For AS-layer configuration, do you agree the bi-directional procedure has to be considered besides the uni-directional procedure?

· Yes (if this option is selected, please clarify the reason or the target scenario for the bi-directional procedure)

· No

	Company
	Yes / No
	Comments if any (if yes is selected, please clarify the reason or the target scenario for the bi-directional procedure)

	Ericsson
	Yes
	In our understanding, the configuration is sent from TX UE to RX UE regarding necessary information to enable successful packet reception, e.g. RLC mode, PDCP SN space. 

Similar as commnented in Q4, bi-directional procedure should be considered/supported with respect to:
1. For the same service, UE can be TX UE and RX UE: e.g. cooperative lane cahnge in TS 22.186

2. For different services on the same RRC-connection (if different L2 IDs can indicate the same UE): UE can be TX UE for some services and be RX UE for other services.



	Huawei
	Yes
	Although it has not been completely decided which configuration should be exchanged between two UEs in SL unicast, we think both UEs may still need to acquire its own configuration from the base station respectively. Therefore, each UE may need to send AS configuration to the peer UE. We don’t prefer the uni-directional procedure, as if one UE acted as a superior node (as the gNB) to configure/control everything to the other UE.

	OPPO
	Yes
	Similar answer to Q4.

· UE1 can be in charge of some configuration of UE2 as RX UE, but decides on the TX parameters of its own as TX UE; and 

· UE2 can be in charge of some configuration of UE1 as RX UE, but decides on the TX parameter of its own as TX UE.

For different L2 ID of the same UE, it is pre-mature to model that within a same RRC connection, i.e., it is more like the RRC procedure for different unicast connections, so should not be discussed in a same RRC context.

	ZTE
	Yes
	PC5 unicast link is bi-directional, that is each of the two UE can initiate data transmission to the peer UE. Thus, either of the two UE can act as Tx UE and initiate configuration with the peer UE.

	vivo
	No
	The AS-layer configuration can also be uni-directional (like capability) that the configurations are sent from TX UE to RX UE based on matched capability. We think it is feasible and simple for the TX UE to decided corresponding AS configuration parameters for both direction on this unicast link.

For multiple service between the peer UEs it is complicated since we don’t yet know whether/how the peer UEs can identify each other (e.g. based on some L2-IDs) and whether multiple PC5-S link can be associated with one RRC connection. We can further consider the multiple service case after having a clearer understanding with more input from SA2.  

	Spreadtrum
	Yes
	See comments in Q4

	Xiaomi
	Yes
	Unicast connection should be bi-directional.

	MediaTek
	Sort of
	Similar to the situation with the capability procedure above, we think that each UE should be able to configure the other when necessary, but we don’t think this bidirectional activity needs to be modelled as a single procedure.  Rather, the configuration procedure can be a unidirectional two-step procedure, and if UE2 needs to configure UE1, it can initiate a separate instance of that procedure.

	Qualcomm
	Yes
	See similar comments in Q4

	Intel
	Yes
	Similar to the capability exchange, some advanced driving scenarios need bi-directional data transfer and the UEs might need to exchange configuration to be able to send and receive data. 

	LG
	No
	

	Apple
	Yes
	Similar answer to Q4:

Both UE(s) in the pair could transmit, thus each should UE do the configuration to the receiver UE when it is the transmitter UE.

We should separate the discussion about the same UE pair with different L2 ID(s) but one PC5 RRC connection.



	CATT
	Yes
	Similar as commnented in Q4, bi-directional V2X service is the normal case in V2X unicast.

	Lenovo/MotM
	Yes
	Consider unicast is bi-directional, both UE need to exchange AS layer configuration information

	Samsung
	Yes
	See comments in Q4.

	Nokia
	Yes
	If SL is bi-directional then AS layer configuration exchange shall be also bi-directional. Otherwise we may result in one UE controlling and configuring the other UE (as if it was the UE and gNB, like correctly pointed out by Huawei).

	ITRI
	Yes
	Similar reasons as mentioned in Q4. Unicast benefits from the bi-directional procedure.

	Convida
	Yes
	


If the necessity of bi-directional procedure can be agreed, one further problem to solve is how to implement that from signalling flow perspective.

NOTE: The following figure is only for the successful case, since the need of failure case depends on the conclusion of Question-12. And the following figure is not to restrict/conclude the order of signalling flow, but just to show the AS-layer configuration procedure can be initiated by both UEs. 

Question-12: If Yes is selected for Question-11, do you agree that the following procedure can be used for bi-directional procedure of AS-layer configuration (for successful case)?
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Figure 8 bi-directional procedure for AS-layer configuration, successful
· Yes

· No (if this option is selected, please clarify the signalling flow, reason/motivation for the signalling flow and the specification impact)

	Company
	Yes / No
	Comments if any (if NO selected, please clarify the signalling flow, reason/motivation for the signalling flow and the specification impact)

	Ericsson
	Yes
	

	Huawei
	Yes
	

	OPPO
	Yes
	

	ZTE
	Yes
	

	Spreadtrum
	Yes
	

	Xiaomi
	Yes
	

	MediaTek
	Yes
	But as noted above we don’t think it’s a single procedure, and we don’t think it needs to be captured in a single flow in the specification.

	Qualcomm
	No
	We think the procedure can be reduced to a 3-way handshake to save some signaling overhead. The 2nd and 3rd message in the above diagram can be combined because unidirectional DRB is not to be  supported, the UE 2 will always send those two messages together (except in the failure case).

	Intel
	Yes
	

	Apple
	Yes
	

	CATT
	Yes
	

	Lenovo/MotM
	Yes
	

	Samsung
	Yes
	We share MediaTek's view in the sense that Figure 8 is not always a single procedure. 

	Nokia
	Yes
	

	ITRI
	Yes
	

	Convida
	Yes
	


A further aspect to understand is what the possible specification impact is in order to allow this bi-directional procedure. For example, the procedure could be transparent to specification, i.e., only uni-directional procedure is specified, but also allow either or both UEs to initiate the procedure, so both uni-directional and bi-directional procedure can be implemented.

Question-13: If yes is selected for Quesiton-12, whether the signalling procedure needs to be drawn in the RRC specification?

· Yes (if this option is selected, please clarify the reason)

· No

	Company
	Yes / No
	Comments if any (if YES is selected, please clarify the reason)

	Ericsson
	No
	We share the view as in the descripitn that the procedure for uni-direcional unicast can cover the procedure for bi-directional unicast with different initializing UE. 

	Huawei
	No
	We think only the signalling procedure as in Figure 5 needs to be drawn in the RRC specification. But we should have some explicit descriptions somewhere in RRC spec to indicate that either of the UEs between which the PC5-RRC connection is established can initiate this procedure.

	OPPO
	No
	Similar reason for Q6.

We see no coupling / dependency between the two messages, to motivate a specified bi-directional procedure. I.e., no reason that the configuration from UE2 has to be after the configuration from UE1, and no reason for UE1 to wait for the configuration from UE2 to complete the configuration procedure.

	ZTE
	No
	Agree with the rapporteur’s description.

	Spreadtrum
	No
	

	Xiaomi
	No
	

	MediaTek
	No
	It should be captured that the procedure can be initiated by either UE (e.g. when it has data to send), but it shouldn’t be captured as a single procedure.

	Qualcomm
	Yes
	The problem for not defining it as a single procedure is that the RRC spec needs to deal with the lingering state that RB is half-established in one direction but not in other direction because the unicast UE will not be obliged to initiate and complete the configuration in both directions in a lock-step way. This create more work in the handling of unforeseen and error cases in the specification, I think .

	Intel
	See comment
	As mentioned in question-6, it is definitely a good idea to clarify how the configuration signalling is supported in NR V2X sidelink, however, it may be premature to conclude on the details now; we are open to capture in text if figure is not acceptable to other companies. 

	LG
	No
	The first and the second flows are independent from the third and the fourth flows.

	Apple
	No
	Figure 5 and 6 are fine enough to illustrate the signalling procedure in RRC spec.

	CATT
	No
	Figure 5 is enough. Agree Huawei’s view. Some descriptions in RRC is needed.

	Lenovo/MotM
	No
	

	Samsung
	No
	

	Nokia
	No
	As commented for Q6, uni-directional figure with a proper description can cover the bi-directional procedure.

	ITRI
	No
	Reuse the uni-directional procedure

	Convida
	No
	Same view as Ericsson


3 Conclusion

For capability transfer procedure
Regardless companies selection of one/two-way capability transfer, the majority view is bi-direction procedure is needed (17 out of 18 companies who answered Yes to Question-4), mainly for the reason of bi-directional SL traffic.
Regardless companies selection of one/two-way capability transfer, the majority view is the one/two-way procedure can be apply to each direction for the bi-directional case (for one-way procedure, 10 out of 11 answered Yes in Question-5, 11 out 11 answered Yes in Question-7).

Proposal 1 RAN2 agrees on the need of bi-directional procedure for capability transfer procedure for bi-directional SL traffic, and to apply the selected (i.e., one-way or two-way) procedure to bi-directional capability transfer procedure.
For the selection between one-way and two-way procedure, companies tend to believe the main issue for one-way procedure (as selected by 16 out of 18 companies in Question-1) is the difficulty to differentiate the case where it is all / part of the peer UE capability is interested, while the main issue for two-way procedure (as selected by 15 out of 18 companies in Question-2) is the latency issue. However, there are no majority view on the final down-selection (in Question-3, 11 companies selected one-way procedure, while 11 companies select two-way procedure). 

Furthermore, even though the companies who select two-way procedure believe there is no need to draw the two-way procedure explicitly in RRC specification (11 out 11 answered No in Question-8), there is no majority view on the that for the companies who select one-way procedure (6 out of 11 answered No in Question-6).
Proposal 2 RAN2 further discuss the selection between one-way and two-way procedure for capability transfer, and discuss the need for figure in RRC specification correspondingly.
For the capability info to be carried in capability transfer, 16 out of 18 companies select option-C for Question-9, i.e., the capability information that needs to be known by both TX side for transmission and RX side for reception.

Proposal 3 At least the capability information that needs to be known by both TX side for transmission and RX side for reception is to be carried in capability transfer procedure. FFS on the concrete capability items. 
For AS-layer configuration,
In Question-11, the majority of companies (16 out of 18 companies, including MediaTek) answered Yes, mainly for the reason of bi-directional SL traffic.

Proposal 4 RAN2 agrees on the need of bi-directional procedure for AS-layer configuration procedure for bi-directional SL traffic.
Within the 16 companies who answered Yes in Question-11, 15 companies answered Yes for Question-12 and Question-13 (or 14 for Question-13 if Intel’s answer is deemed as No), i.e., to apply the two-way procedure for each direction independently, yet no need to draw the bi-directional procedure explicitly in RRC specification.

Proposal 5 RAN2 agrees to apply the two-way procedure to bi-directional AS-layer configuration, but no need for figure in RRC specification correspondingly. 

In Question-10, even within the 5 out of 18 companies who answered No, 4 companies (HW, vivo, Xiaomi, CATT) agreed on the need of failure case for AS-layer configuration. The left issue is on the need of an explicit failure message or a timer-based solution (suggested by Huawei), for which within the 13 companies who answered Yes, 2 companies (LG, Nokia) expressed the wish to further discuss this issue.

Proposal 6 RAN2 agree on the need to handle failure case for AS-layer configuration, and further select between explicit failure message and timer-based solution (e.g., indicate the failure to upper layer due to expiry of the timer, and FFS on whether the timer can be up to UE implementation).

Based on companies’ input, the proposals achieved by this email discussion are shown as follows.

Proposal 1
RAN2 agrees on the need of bi-directional procedure for capability transfer procedure for bi-directional SL traffic, and to apply the selected (i.e., one-way or two-way) procedure to bi-directional capability transfer procedure.
Proposal 2
RAN2 further discuss the selection between one-way and two-way procedure for capability transfer, and discuss the need for figure in RRC specification correspondingly.
Proposal 3
At least the capability information that needs to be known by both TX side for transmission and RX side for reception is to be carried in capability transfer procedure. FFS on the concrete capability items.
Proposal 4
RAN2 agrees on the need of bi-directional procedure for AS-layer configuration procedure for bi-directional SL traffic.
Proposal 5
RAN2 agrees to apply the two-way procedure to bi-directional AS-layer configuration, but no need for figure in RRC specification correspondingly.
Proposal 6
RAN2 agree on the need to handle failure case for AS-layer configuration, and further select between explicit failure message and timer-based solution (e.g., indicate the failure to upper layer due to expiry of the timer, and FFS on whether the timer can be up to UE implementation).
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