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1 Introduction

This document is for the offline discussion as follows:

[Offline discussion#703]: Summarize options for the signaling flows for UE capability and AS level configuration with the connection to PC5-S signalings. Also discuss what would be challenging issues for each option and if not supported by companies or has problem, it can be ruled out during the offline discussion. (OPPO, R2-1905328)
2 Discussion

2.1 Issue-1: Capability Transfer vs. PC5-S message

Two issues are touched during the offline discussion:

First issue is whether the PC5-S message can be carried / encapsulated in PC5-RRC message. Here the PC5-S message can be messages like DIRECT_COMMUNICATION_REQUEST, DIRECT_COMMUNICATION_ACCEPT (other PC5-S messages are not precluded);

1) If Yes, the following challenging issues were discussed:

A. Since we cannot always bundle capability info together with PC5-S message, we still have to define a procedure for PC5-S message only

B. Since we cannot always bundle capability info together with PC5-S message, we still have to define a procedure for PC5-RRC capability message only

C. The triggers of PC5-RRC message may inevitably be coupled with PC5-S message triggers, leading to the cross-layer design and potentially unclear functionality split between RRC and upper layers.

D. The priority of PC5-S message may not be differentiated from PC5-RRC message. 

Question 1: Which challenging issue you agree if PC5-S is encapsulated into PC5-RRC message for capability transfer
a) Issue-A

b) Issue-B

c) Others (if this option is selected, please clarify the issue in more detail)
	Company
	Valid Issue
	Comments if any

	OPPO
	A, b 
	

	MediaTek
	a, b
	

	ASUSTeK
	a, b
	

	Interdigital
	A, b
	To achieve this, the RRC message needs to contain optional fields for the capability and/or the encapsulated RRC message.  This would be similar to Uu.

	Qualcomm 
	A
	I do not believe issue B because capability exchange is triggered by V2X layer link setup, so the PC5-RRC messages for capability transfer can always be used to encapsulate PC5-S link set-up signalling. 

	Huawei, Hisilicon
	a, b, c
	Option a and b are the issues for introducing dedicated RRC msgs for PC5-S msg delivery. If one argued to encapsulate the RRC configuration/information and PC5-S msgs in the same RRC message (e.g. Option-1 in below Q3 and Q9), there would then be the problem in C that the triggers of the PC5 RRC message may inevitably need to take into account both PC5-S signalling and RRC (AS level) information/configuration that need to be exchanged, so that the coupling is introduced.

	Intel
	A,b
	

	vivo
	None
	For issue a, in our understanding, when there is procedure for PC5-S direct communication setup, there should be the capability transfer to ensure the PC5-S connection is actually supported. And as Intel mentioned yesterday this may depend on if there exists some ‘basic mandatory capability for unicast’, however, even this exists, there may still be a need to transfer capabilities. Since the PC5-S connection is actually setup to support some service of a certain QoS, this ‘basic capability’ may make it possible for the PC5-S connection to work but can never be sure to guarantee the QoS. As a consequence, the PC5-S connection may still need to be released due to some radio capability not satisfying the QoS requirement.  

For issue b, the need of transmitting separate PC5-RRC capability message is not very clear since the capability may change barely. 

	Apple
	A, b, c
	In addition to a) and b), as mentioned during offline discussion, the UE capability message is transmitted in broadcast manner, with a broadcast destination ID. Thus, all UE(s) nearby should decode the UE capability info, which is an extra burden to vehicles. On the other hand, transmitting UE capability after PC5-S one-to-one communication setup, could limit this message reception and decoding to the specific UE pair involved by the UE ID pair carried in MAC header (or via physical layer).
Secondly, since only certain PC5-S messages could be bundled with UE AS capability, meaning the PC5-S message type has to be indicated to AS layer, which introduces extra efforts on cross layer interaction.

	Ericsson
	A,b,d
	Besides, a), b), we also have concern if it is reasonable to let PC5-S signalling always have the same priority as other PC5-RRC signalling, which will probably be higher than data transmission. In our understanding, following SA2’s design, PC5-S signalling is mainly used to discover a service, setup security and share some UE context. Thus, we are not sure if it’s fair to say PC5-S signalling has higher priority than high reliability low latency data or radio bearer related PC5-RRC signalling.

	Samsung
	a), b)
	There seems very little chance to bundle PC5-S messages for link setup with PC5 RRC messages which will be transmitted after security association.

	LG
	None
	Both A and B are not challenges because such flexibility is normally possible by using optional IE in a RRC message.

C is a preferred UE behaviour to avoid mismatch between PC5-S and PC5-RRC.

	ZTE
	A,b,c
	For a,b since we have discussed that there are mandatory capabilities and optional capabilities, UE does not necessary to report complete capability message to peer UE at one time, therefore, re-configuration is also needed. For c, since the trigger of re-configuration and trigger of PC5-S does not need to be at the same time, therefore, how to sync the trigger between RRC and PC5-S needs to be solved.

	CATT
	A
	Share the same view with Qualcomm.

	Nokia
	A, B
	Both procedures may be needed.


2) If No, the following challenging issues were discussed:

A. Prioritization (e.g., LCP, UL/SL prioritization) for PC5-S needs to be defined; Otherwise, PC5-S message will be treated as PC5 data so that it would be deprioritized over PC5-RRC messages.

B. There will be a case where PC5-S link setup is established, but PC5-RRC message exchange fails. Thus, there will be state mismatch between PC5-S and PC5-RRC which leads to specification of additional UE behavior for handling mismatch, apart from AS-level link management.

C. Integrity protection may need to be considered for SL-DRB carrying PC5-S message while it is not clear whether IP is supported for PC5 user data (This needs to be checked with SA3).

D. UE should support at least two additional logical channels for carrying PC5-S, e.g. RLC UM in broadcast and RLC AM in unicast for each Destination.

Question 2: Which challenging issue you agree if PC5-S is not encapsulated into PC5-RRC message for capability transfer
a) Issue-A

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

	Company
	Valid Issue
	Comments if any

	OPPO
	NONE
	Even if issue-A is seen an issue, we can still avoid the optimization on PC5-S specific prioritization without encapsulation.

	MediaTek
	a
	We think this needs to be considered, but we don’t see it as a major problem.  Probably PC5-S should go at lower priority than PC5-RRC, similar to SRB2 having lower priority than SRB1 on Uu, but this seems easy enough to specify.

	Interdigital
	A, B (number of logical channels)
	For A, prioritization can be achieved without the need to define a LCH with higher priority (it is expected PC5-RRC will be defined with highest priority as with Uu.

Regarding B, since there was no PC5-RRC in LTE, logical channels were reserved for PC5-S signalling.  This can be avoided by mapping PC5-S to AS control signalling.



	Qualcomm
	A,
	.

	Huawei, HiSilicon
	NONE
	A is not an issue, because anyway we need to define prioritization operations for at least SL UP data, which can then be automatically applied to PC5-S signalling if regarded as UP data as well (as in D2D). Regarding how to prioritize the PC5-S signalling over normal SL UP data, we can leave it to configuration of the priority of the SL LCHs/SLRBs for PC5-S signalling, no other standard efforts thus being needed. 

Number of LCHs may not be a big issue, since, now in NR, we can have 64 LCHs. 

	Intel
	
	As mentioned above by other companies, we do not think this is a critical issue since we can define LCP correspondingly.

	vivo
	a, b
	Issue A needs to be considered but we think it can be solved as MTK said. 

Other issue is that without encapsulation manner, it may not guarantee the capability transfer to be send at the same time with PC5-S message unless it is clearly specified. As a consequence, it is possible that the PC5-S connection is setup and then released due to AS-capability issue as mentioned above.

	Apple
	NONE
	LCP should be designed from scratch, so it’s not a problem to us. 

	Ericsson
	None
	

	Samsung
	No
	Anyhow prioritization rule should be specified and we do not think this is challenging.

	LG
	A, B, C, D
	

	ZTE
	none
	

	CATT
	None
	Agree with Huawei.

	Nokia
	A
	Similar view to MTK: this could be an issue, but not particularly difficult to be resolved.


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

Option-1: Encapsulate PC5-S message into PC5-RRC message for capability transfer;

Option-2: Do not encapsulate PC5-S message into PC5-RRC message

· 2A: Map PC5-S to SRB, i.e., SCCH

· 2B: Map PC5-S to DRB, i.e., STCH
	Company
	Preferred option
	Comments if any

	OPPO
	2A, 2B
	No obvious difference between the two from our perspective.

	MediaTek
	2A, 2B
	Agree with OPPO.

	ASUSTeK
	2B
	For 2A, in our understanding, SCCH is used for transmission of PC5-RRC messages. If PC5-S message can be mapped to SCCH, lower layer cannot determine if the content of SDU is PC5-RRC message or PC5-S message.

Besides, TS33.303 specified following:

All other signalling messages shall be  integrity protected and may be confidentiality protected except the Direct Security Mode Command which is sent integrity protected only.

The bearer with LCID = 28 shall be used to carry signalling messages that are not protected.

The bearer with LCID = 29 shall be used for Direct Security Mode Command and Direct Security Mode Complete.

The bearer with LCID = 30 shall be used for other signalling messages that are confidentiality and integrity protected.

The bearer with LCID = 1 to 10 may be used for user plane traffic with confidentiality protection.
According to TS33.303, the specific LCIDs are considered as input for processing the protection of PC5-S and user traffic. If SA2 considers TS33.303 as baseline for the security for PC5-S and user traffic in NR SL, we should go for 2B.

	Interdigital
	1
	We have a slight preference for option 1 since it can save the use of a logical channel. 

	Qualcomm
	1
	

	Huawei, HiSilicon
	2B
	We now don’t see a problem to reuse Rel-13 D2D way of handling PC5-S signalling (i.e. UP method), and don’t see the rationale why we have to imitate Uu operation for an SL operation, instead of inheriting the legacy SL design.

	Intel
	2A, 2B
	Both options can work in our view

	vivo
	1
	As comments above

	Apple
	2B
	2B could work fine, in light of that Prose communication has already support transmitting PC5-S in UP. We also agree with ASUSTek’ comments on the key might be different between CP and UP.

	Ericsson
	2A, 2B
	

	Samsung
	2B
	2A might bit work but we prefer 2B.

	LG
	1
	Mismatch problem will occur between PC5-S and PC5-RRC.

We are strongly against 2B.

	ZTE
	2A,2B
	We cannot see obvious difference between these two options.

	CATT
	1
	We slight preference for option 1, if security is not needed for the capability info.

	Nokia
	2A or 2B
	Agree with OPPO, but slightly prefer 2A for clear separation of CP and UP.


Second issue is whether we should enforce the capability related messages to be transferred together with PC5-S messages. Here the PC5-S message can be messages like DIRECT_COMMUNICATION_REQUEST, DIRECT_COMMUNICATION_ACCEPT (other PC5-S messages are not precluded);

1) If Yes, the following challenging issues were discussed:

A. Security issue, i.e., this message cannot be protected, which is dependent on SA2/3 progress;
B. Unclear on what the specific capabilities that must be exchanged During PC5-S connection establishment procedure (i.e. before the connection has been established) are.
C. UE capability may be sent in a broadcast manner

Question 4: Which challenging issue you agree if PC5-RRC message for capability transfer and PC5-S message are transmitted at the same time
a) Issue-A

b) Others (if this option is selected, please clarify the issue in more detail)
	Company
	Valid Issue
	Comments if any

	OPPO
	A
	

	MediaTek
	a
	We expect that SA3 will want the capability to be protected.

	ASUSTeK
	a
	If SA3 considers the PC5-RRC messages need protection, it is not possible to transmit the PC5-RRC capability message and the unprotected PC5-S message (including at least e.g. DIRECT_COMMUNICATION_REQUEST) at the same time.

	Interdigital
	None
	We don’t see security issues for encapsulation.  The capabilities can be sent with the direct security mode complete message after security has been activated by upper layers.  This still achieves sending capabilities at the same time as PC5-S establishment while ensuring the capabilities are protected.

	Qualcomm
	None
	

	Huawei, HiSilicon
	A, B
	For B, we may need to first be clear about what specific capabilities really need to be exchanged during PC5-S RRC connection procedure (i.e. cannot be exchanged after the connection is established), in order to justify the need. For A, if we cannot determine, we need to ask SA3. 

	Intel
	A
	

	vivo
	a
	This can be a security problem but on the other hand we can rely on SA2/SA3 to solve the issue. For example, develop a security mechanism for PC5-RRC message for capability transfer and PC5-S message.

	Apple
	a
	

	Ericsson
	A, C
	We think security is one issue prevent from transmitting UE capability and PC5-S at the same time, which we can wait for SA3 progress.

Besides, since UEs know each other’s L2 ID only after PC5-S signalling exchange, it indicates the UE capability may be sent in a broadcast manner. We are not sure if it’s a proper way.

	Samsung
	a)
	We think that the capability related messages should be protected.

	LG
	None from RAN2 perspective
	CP latency will be critical for some uncast services e.g. manoeuvre driving. 

Meanwhile, we understand security aspects need to be considered. Thus, we should better wait until SA3 makes progress.

	ZTE
	A,c,
	If the capability transfer is happened at the very first stage, then how can UE set the capability parameter without any additional information, e.g. service.

	CATT
	A
	

	Nokia
	A
	Should be checked with SA3 how critical it is to have capability transfer protected, but we expect this might be the case. In addition, the security issue exists only when PC5-RRC message for capability transfer is transmitted at the same time with the first PC5-S message for SL connection setup.


2) If No, the following challenging issues were discussed:

A. Capability dependency, i.e., if there is any capability info which is essential for PC5-S connection establishment, there might be mismatch issue that PC5-S connection is setup successfully, but actually not supported by UE capability;
B. Latency issue, i.e., more signaling exchange would cause extra delay for unicast SL connection setup

Question 5: Which challenging issue you agree if PC5-RRC message for capability transfer and PC5-S message are not transmitted at the same time
a) Issue-A

b) Issue-B

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

d) The PC5-S signaling is transmitted with SL broadcast as user plane traffic

e) CP latency for some uncast services e.g. manoeuvre driving.

f) .
	Company
	Valid Issue
	Comments if any

	OPPO
	NONE
	For A, it is unclear since the UE would receive the direct communication request can evaluate its capability anyway, but there is no need to transfer RRC message of capability explicitly. Furthermore, there is no clear argument on the concrete dependent capability.

For B. the latency requirement is not clear.

	MediaTek
	b
	We think latency is a valid concern, but the security issue noted in Q4 above may mean that we have to accept the latency.

	ASUSTeK
	
	For Issue-A, we share same view with OPPO. We think if a UE is capable of a V2X service, the UE should have basic capability to support the V2X service. Thus, the mismatch issue seems not existed.

	Interdigital
	A, B, C (additional congestion on sidelink resources)
	Because of A, the upper layers (PC5-S) will first successfully establish a connection which the lower layers may then immediately need to tear down due to capabilities.

For B, transmitting capability and PC5-S will clearly increase latency of unicast establishment.  While there may not be a specific latency requirement, incurring additional latency without a clear advantage should be avoided. 

For C, since the capabilities cannot be sent with the PC5-S, additional sidelink transmissions are needed for every unicast link establishment, which competes with other UEs transmitting in the same resource pool.

	Qualcomm 
	A, B, C, D
	Agree with InterDigital and Put the PC5-S link setup procedure ahead of the capability signaling exchange (ahead of the existence of RRC connection) force the PC5-S protocol to be completed with SL broadcast in user plane, which is not as reliably as SL unicast. RAN2 shall provide ways to ensure peer-to-peer PC5-S signaling is transmitted as control plane signalling.

	Huawei, HiSilicon
	NONE
	As commented yesterday, we don’t think the minimum capability set to support the two UE’s unicast is a part of this capability exchange, as long as they can successfully establish the PC5-S connection on some resources/carriers. The latency issue is actually aiming at some optimizations which should not be perused in this very first release of NR V2X.

Also, we would like to clarify, the first PC5-S signalling for connection establishment request is anyway be transmitted in a broadcast way, which is already confirmed by SA2. After that, all PC5-S signalling is transmitted in the Unicast way, not broadcast way. 

	Intel
	None
	As we mentioned in the discussion yesterday, this depends on the content of the capability transfer and whether it is critical for setting up the connection. In our view, as long as the peer UE is capable of unicast operation, the mismatch issue should not arise. Once the connection is setup successfully, it shouldn’t be any issue sending the capability information separately.

	vivo
	a, b
	For Issue-A, the UE anyway has to coordinate the AS capability with the other UE to know if it is possible to set up the unicast link which means the capability info has to be sent by RRC message. And the basic capability may not be enough, see our comments in Q1. 

For Issue-B, it can happen if both PC5-S and PC5-RRC prcedures are triggered but there are not enough radio resources to send them at one time.

	Apple
	None
	We couldn’t see any AS UE capability is that essential to determine whether the unicast SL can be established. 

For b, we are wondering how should it be handled if only the PC5-S part is successfully decoded but the AS UE capability part is not. Following the other motivation of this proposal (PC5-S is only established after the UE capability is exchanged between each other), since receiver UE cannot tell the transmitter UE’s capability, should the UE pair trigger another PC5-S signalling exchange? If yes, the latency gets higher since PC5-S signalling is supposed to be much slower.

	Ericsson
	None
	First, we don’t think the latency issue for PC5-S signalling is critical since PC5-S is more about service discovery, some UE context exchange etc. Thus we also don’t see there is a strong dependency on UE capability here. Of course, UE capability is important for later flow/radio bearer establishment.

	Samsung
	No
	For A, it is not clear what kind of capability is necessary for PC5-S message transmission. 

For B, assuming that the capability info should be protected then most of time will be taken by security association of either PC5-S or PC5 RRC or both depending on SA3 decision. We do not think latency from other signalling is so severe.

	LG
	A, B, C, D, E
	

	ZTE
	None
	The latency issue is more severe when the service is undergoing, instead of the initiation of the service.

	CATT
	A, B, C (additional congestion on sidelink resources)
	Agree with InterDigital.

	Nokia
	B
	Similar view to MediaTek. Increased latency will be the price to pay for separating those and could be unavoidable due to security concerns.


Question 6: Based on the above discussion on critical issues, which is your preferred solution?

Option-1: PC5-RRC message for capability transfer and PC5-S are transmitted at the same time;

Option-2: PC5-RRC message for capability transfer and PC5-S are not transmitted at the same time;

Option-3: Wait for further SA3 reply to progress on this issue (i.e., if SA3 conclude that the capability info should be protected, we need to go to option-2, otherwise, RAN2 further discuss the selection between option-1 and option-2);
	Company
	Preferred option
	Comments if any

	OPPO
	2 or 3
	We can further wait for SA2/3 progress to decide whether to handle the latency concern.

	MediaTek
	3
	Our expectation is that capability needs to be protected and thus needs to be sent after the PC5-S signalling, but we should give SA3 a chance to confirm.

	ASUSTeK
	
	We think that PC5-S should be mapped to STCH and PC5-RRC should be mapped to SCCH. Thus, whether both messages are transmitted at the same time depends on result of LCP. For example, SCCH and STCH (for PC5-S) may be multiplexed into the same TB.

	Interdigital
	1
	As discussed in our answer for question 4, there is no security issue if the capabilities are sent with the direct security mode command.  We see no clear advantage of transmitting the capabilities after the PC5-S messages are transmitted and creating mismatch, latency, and additional sidelink congestion issues in doing so.

	Qulacomm
	1
	

	Huawei, HiSilicon
	2, 3
	

	Intel
	2, 3
	We can wait for SA3 discussion if companies think it is critical, but prefer to go with option 2

	vivo
	1
	it may not be known that whether PC5-S connection is actually supported and corresponding QoS requirement can be satisfied by UE AS-capability if this capability information is not transmitted together with PC5-S messages.

	Apple
	3
	

	Ericsson
	2, 3
	

	Samsung
	2, 3
	We think that capability info should be protected but we may wait for SA3 response.

	LG
	1, 3
	Maybe, both 1 and 2 can be supported. We need more analysis from RAN2/SA3 perspectives to consume all the technical concerns.

	ZTE
	2 or 3
	

	CATT
	1, 3
	We can further discuss the options after SA3 progress.

	Nokia
	2 or 3
	We prefer to separate PC5-S and PC5-RRC for capability transfer. However, we are fine with Option-3 to check the security concerns with SA3.


2.2 Issue-2: AS-layer configuration vs. PC5-S message

Two issues are touched during the offline discussion:

First issue is whether the PC5-S message can be carried / encapsulated in PC5-RRC message. Here the PC5-S message can be messages like DIRECT_COMMUNICATION_REQUEST, DIRECT_COMMUNICATION_ACCEPT (other PC5-S messages are not precluded);

1) If Yes, the following challenging issues were discussed:

A. Since we cannot always bundle AS-layer configuration together with PC5-S message, we still have to define a procedure for PC5-S message only

B. Since we cannot always bundle AS-layer configuration together with PC5-S message, we still have to define a procedure for PC5-RRC AS-layer configuration message only

C. The triggers of PC5-RRC message may inevitably be coupled with PC5-S message triggers, leading to the cross-layer design and potentially unclear functionality split between RRC and upper layers.

D. The priority of PC5-S message may not be differentiated from PC5-RRC message. 

Question 7: Which challenging issue you agree if PC5-S is encapsulated into PC5-RRC message for AS-layer configuration
a) Issue-A

b) Issue-B

c) Others (if this option is selected, please clarify the issue in more detail)
	Company
	Valid Issue
	Comments if any

	OPPO
	A, b 
	

	MediaTek
	a, b
	Same situation as the capability issue in Q1.

	ASUSTeK
	a, b
	

	Interdigital
	A, b
	Same answer as question 1.

	Qualcomm
	A, b
	

	Huawei, HiSilicon
	a, b, c
	Same answers as ours in Q1.

	Intel
	A,b
	

	vivo
	b
	Different from capability info the AS-layer (re-)configuration may happen more frequently so issue B can be a problem. 

	Apple
	A, b
	

	Ericsson
	A, b, d
	Same as in Q1

	Samsung
	a), b)
	Same as Q1

	LG
	None
	Both A and B are not challenges because such flexibility is normally possible by using optional IE in a RRC message.

C is a preferred UE behaviour to avoid mismatch between PC5-S and PC5-RRC.

	ZTE
	A,b
	

	CATT
	a, b
	

	Nokia
	A, B
	Similar to what has been said for Q1.


2) If No, the following challenging issues were discussed:

A. Prioritization (e.g., LCP, UL/SL prioritization) for PC5-S needs to be defined; Otherwise, PC5-S message will be treated as PC5 data so that it would be deprioritized over PC5-RRC messages.

B. There will be a case where PC5-S link setup is established, but PC5-RRC message exchange fails. Thus, there will be state mismatch between PC5-S and PC5-RRC which leads to specification of additional UE behavior for handling mismatch, apart from AS-level link management.

C. Integrity protection may need to be considered for SL-DRB carrying PC5-S message while it is not clear whether IP is supported for PC5 user data (This needs to be checked with SA3).

D. UE should support at least two additional logical channels for carrying PC5-S, e.g. RLC UM in broadcast and RLC AM in unicast for each Destination.

Question 8: Which challenging issue you agree if PC5-S is not encapsulated into PC5-RRC message for AS-layer configuration
a) Issue-A

b) Others (if this option is selected, please clarify the issue in more detail)
	Company
	Valid Issue
	Comments if any

	OPPO
	NONE
	Even if issue-A is seen an issue, we can still avoid the optimization on PC5-S specific prioritization without encapsulation.

	MediaTek
	a
	Same issue as for capability.  We see this as an issue that can be addressed feasibly.

	Interdigital
	A, b
	Same answer as question 2.

	Qualcomm
	None
	I think the PC5-S link setup message are already encapsulated in capalbity exchange RRC message. So, there is no issue here.

	Huawei, HiSilicon
	NONE
	Same answer as ours in Q2. 

	Intel
	
	Same as for the capability case, we do not see this as a critical issue

	vivo
	a
	Same as UE capability info in Q2

	Apple
	NONE
	LCP should be designed from scratch, thus we don’t see this as a problem.

	Ericsson
	None
	Same as in Q2

	Samsung
	No
	Same as Q2

	LG
	A, B, C, D
	

	ZTE
	None
	Same as Q2

	CATT
	NONE
	Same answer as in Q2

	Nokia
	A
	Prioritization between PC5-S and PC5-RRC for AS layer configuration would have to be defined.


Question 9: Based on the above discussion on critical issues, which is your preferred solution?

Option-1: Encapsulate PC5-S message into PC5-RRC message for AS-layer configuration;

Option-2: Do not encapsulate PC5-S message into PC5-RRC message

· 2A: Map PC5-S to SRB, i.e., SCCH

· 2B: Map PC5-S to DRB, i.e., STCH
	Company
	Preferred option
	Comments if any

	OPPO
	2A, 2B
	No obvious difference between the two from our perspective.

	MediaTek
	2A, 2B
	Agree with OPPO.

	ASUSTeK
	2B
	Same comments in Q3.

	Interdigital
	1
	Same answer as question 3.

	Qualcomm
	2A
	PC5-S message has to be transported in the PC5-C control plane.

	Huawei, HiSilicon
	2B
	Same answer as ours in Q3.

	Intel
	2A, 2B
	Both options seem ok

	vivo
	1
	

	Apple
	2B
	

	Ericsson
	2A, 2B
	

	Samsung
	2B
	We prefer 2B. But 2A is also workable.

	LG
	1
	Mismatch problem will occur between PC5-S and PC5-RRC.

We are strongly against 2B.

	ZTE
	2A, 2B
	

	CATT
	2A, 2B
	Option 2 is prefer. We can further discuss the detail, e.g., 2A or 2B.

	Nokia
	2A or 2B
	Same as before


Second issue is whether we should enforce the AS-layer configuration messages to be transferred together with PC5-S messages. Here the PC5-S message can be messages like DIRECT_COMMUNICATION_REQUEST, DIRECT_COMMUNICATION_ACCEPT (other PC5-S messages are not precluded);

3) If Yes, the following challenging issues were discussed:

A. Security issue, i.e., this message cannot be protected, which is dependent on SA2/3 progress;
Question 10: Which challenging issue you agree if PC5-RRC message for AS-layer configuration and PC5-S message are transmitted at the same time?
a) Issue-A

b) Issue B: PC5-S link setup needs to be completed before PC5-RRC AS configure procedure. We think AS config for SRB/DRB is only needed after both sides agree on RRC connection /PC5-S connection

c) Issue C: the AS configuration may be sent in a broadcast manner

d) Others (if this option is selected, please clarify the issue in more detail)
	Company
	Valid Issue
	Comments if any

	OPPO
	A
	

	MediaTek
	a
	It seems really likely that SA3 will want the AS configuration to be protected.

	ASUSTeK
	a
	If SA3 considers the PC5-RRC messages need protection, it is not possible to transmit the AS-layer configuration message and the unprotected PC5-S message (including at least e.g. DIRECT_COMMUNICATION_REQUEST) at the same time.

	Interdigital
	None
	Similar answer or question 4, but for configuration.

	Qualcomm
	B
	I think PC5-S procedure here is only about PC5-S link seutp. For this PC5-S procedure, it cannot be combined with RB config procedure because the timing is not allowed.

	Huawei, HiSilicon
	A
	AS configuration cannot be transmitted without security protection during the PC5-S connection establishment. 

	Intel
	A
	

	vivo
	A
	Same as Q4. 

	Apple
	a
	

	Ericsson
	A, b, c
	Besides a and b, since UEs know each other’s L2 ID only after PC5-S signalling exchange, it indicates the AS configuration may be sent in a broadcast manner. We are not sure if it’s a proper way.

	Samsung
	a)
	We think that AS-layer configuration should be protected.

	LG
	None from RAN2 perspective
	CP latency will be critical for some uncast services e.g. manoeuvre driving. 

Meanwhile, we understand security aspects need to be considered. Thus, we should better wait until SA3 makes progress.
Regarding b), that’s why we prefer to encapsulate PC5-S in PC5-RRC message. 

	ZTE
	A,b
	

	CATT
	A, b, c
	We think the AS-layer configuration should be protected.

	Nokia
	A
	AS-layer configuration is more sensitive than capability transfer, so a more likely candidate for protection (up to SA3 to confirm).


4) If No, the following challenging issues were discussed:

A. AS-layer configuration dependency, i.e., there might be mismatch issue that PC5-S connection is setup successfully, but afterwards AS-layer configuration fails;
B. Latency issue, i.e., more signaling exchange would cause extra delay for unicast SL connection setup

Question 11: Which challenging issue you agree if PC5-RRC message for AS-layer configuration and PC5-S message are not transmitted at the same time?
a) Issue-A

b) Issue-B

c) Others (if this option is selected, please clarify the issue in more detail)
	Company
	Valid Issue
	Comments if any

	OPPO
	NONE
	For A, it is unclear since anyway AS-configuration failure is a case to be handled, no matter which options to go.

For B. the latency requirement is not clear.

	MediaTek
	b
	As with capability, latency is a valid concern but some latency may not be avoidable since we need to send the message after security establishment.

	Interdigital
	A, B, C (additional congestion on sidelink resources)
	Similar answer to question 5.  Configuration may fail and would result in the same issue A.

	Qualcomm
	None
	As long as PC5-S link setup signalging are encapsulated in PC5-RRC capability exchange, then there is no issue here.

	Huawei, HiSilicon
	NONE
	

	Intel
	None
	We cannot think of any critical issue. Regarding latency, as discussed earlier, the bottleneck is still PC5-S signalling, so we do not think sending the AS configuration separately from PC5-S has any discernible impact

	vivo
	b
	Same as UE capability info aspect.

	Apple
	NONE
	For A, one potential solution is when AS link fails, link recovery is triggered. 

	Ericsson
	None
	

	Samsung
	No
	For A, since either PC5-S or PC5-RRC can be failed, it is better not to bundle them together.

For B, assuming that the AS-layer configuration info should be protected then most of time will be taken by security association of either PC5-S or PC5 RRC or both depending on SA3 decision. We do not think latency from other signalling is so severe.

	LG
	A, B, C, D, E
	

	ZTE
	none
	

	CATT
	None
	For A, even if AS-layer configuration fails, AS-layer re-configuration can be done.
For B, share the same view with OPPO.

	Nokia
	B
	Latency could be an issue, but we may need to accept it in order to ensure security.


Question 12: Based on the above discussion on critical issues, which is your preferred solution?

Option-1: PC5-RRC message for AS-layer configuration and PC5-S are transmitted at the same time;

Option-2: PC5-RRC message for AS-layer configuration and PC5-S are not transmitted at the same time;

Option-3: Wait for further SA3 reply to progress on this issue (i.e., if SA3 conclude that the AS-layer configuration should be protected, we need to go to option-2, otherwise, RAN2 further discuss the selection between option-1 and option-2);
	Company
	Preferred option
	Comments if any

	OPPO
	2
	We do not think SA2/3 would conclude that AS-layer configuration can be sent unprotected, so no big need to wait for SA2/3 progress, compared to capability transfer.

	MediaTek
	2
	Agree with OPPO; RAN2 can proceed on this assumption.  If SA3 come back with a surprise answer saying that the capability can be sent unprotected, we can revisit the issue then.

	ASUSTeK
	
	We think that PC5-S should be mapped to STCH and PC5-RRC should be mapped to SCCH. Thus, whether both messages are transmitted at the same time depends on result of LCP. For example, SCCH and STCH (for PC5-S) may be multiplexed into the same TB.

	Interdigital
	1
	As discussed in our answer for question 4, there is no security issue if the configuration is sent with the direct security mode command.  We see no clear advantage of transmitting the configuration after the PC5-S messages are transmitted and creating mismatch, latency, and additional sidelink congestion issues in doing so.

	Qualcomm
	2
	

	Huawei, HiSilicon
	2
	Agree with OPPO. 

	Intel
	2
	We can wait for SA3 discussion if companies think it is critical, but prefer to go with option 2

	vivo
	1
	PC5-RRC message for AS-layer configuration can be transmitted at the same time with DIRECT_COMMUNICATION_ACCEPT, but not have be to with the DIRECT_COMMUNICATION_REQUEST. In this case, when DIRECT_COMMUNICATION_ACCEPT is sent the upper layer security has already activated and if it is possible that ‘the security association established in upper layers on PC5 interface also protects the link layer’ which we are about to send the LS to SA3 in another offline discussion. 

	Apple
	2
	Agree with Oppo.

	Ericsson 
	2
	

	Samsung
	2
	Agree with OPPO. We also think that AS-layer configuration should be protected.

	LG
	1, 3
	Maybe, both 1 and 2 can be supported. We need more analysis from RAN2/SA3 perspectives to consume all the technical concerns.

	ZTE
	2
	

	CATT
	2
	Agree with OPPO that the AS-layer configuration should be protected.

	Nokia
	2 or 3
	We prefer Option-2, but can also wait for SA3 response (which is likely to confirm the security concerns, as indicated by OPPO and MediaTek).


2.3 Issue-3: Capability Transfer vs. AS-layer configuration

According to the offline discussion, we reached the following proposal.

3 Conclusion

This contribution summarizes the offline discussion on PC5-RRC signaling flow. 
For Issue-3, the conclusion has been achieved during the offline discussion.

For Issue-2, 

1) For the encapsulation problem, companies evaluated the challenging issue of further spec effort on PC5-S/RRC message standardization vs. the further spec effort on prioritization handling for PC5-S message. The result is the former one is supported by more companies (14/15 and 5/15), so come to the conclusion that encapsulation is not wanted (12/15).
2) For the simultaneous transmission of PC5-S and AS-layer configuration RRC message, companies evaluated the challenging issue of security vs. the issue of latency (13/15, and 5/15). The result is the former one is supported by more companies, so come to the conclusion that simultaneous transmission is not wanted (12/15).

For Issue-1,

1) For the encapsulation problem, companies evaluated the challenging issue of further spec effort on PC5-S/RRC message standardization vs. the further spec effort on prioritization handling for PC5-S message. The result is the former one is supported by more companies (13/15, and 7/15), but there is no absolute majority on the final option selection (10/15).
2) For the simultaneous transmission of PC5-S and AS-layer configuration RRC message, companies evaluated the challenging issue of security vs. the issue of latency (12/15, and 7/15). The result is the former one is supported by more companies, but no absolute majority (6/15, 7/15, and 11/15).

Proposal 1 Separate RRC messages are defined capability transfer and for AS-layer configuration. FFS on whether the two messages can be transmitted together in the same TTI.
Proposal 2 Do not encapsulate PC5-S message into PC5-RRC message for AS-layer configuration.

Proposal 3 PC5-RRC message for AS-layer configuration is not to be sent unprotected, so is not to be sent together with PC5-S messages like Direct Communication Request.

Proposal 4 RAN2 discuss whether to make a working assumption that do not encapsulate PC5-S message into PC5-RRC message for capability information. RAN2 wait for SA3 reply on security requirement for capability information for final decision. 
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