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1 Introduction
During the RAN2#105bis meeting, two different schemes for UE capability transfer have been discussed, i.e., one-way procedure without capability inquiry or two-way procedure where a previous inquiry is message is used to trigger the capability transfer as shown in the Figure 1. In this paper, we further discuss our view on the capability information exchange. 
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Figure 1: One-way information flow for UE capability transfer on the left. Two-way information flow for UE capability transfer on the right

[bookmark: _Ref490149211]Discussion
The exchange of information between different UEs is done using a two-way procedure between the gNB and the UE in NR, i.e. enquiry based. However, for NR SL one critical issue to consider is the latency of the communications, specifically for some advance driving cases, where the two-way procedure may not be optimal in terms of achieving the stringent requirements poses by the QoS.
[bookmark: _Toc16773413]Legacy NR capability exchange may be not suitable for V2X application with stringent QoS requirements (e.g., latency).
On top of this, another aspect that should be considered, it that in NR SL the capabilities exchange it most likely to happen more often than in NR Uu where this procedure is triggered only once a week or even month. For this reason, when exchanging capabilities, the signalling overhead and the latency aspects should be taken into consideration.
[bookmark: _Toc16773414]In in NR SL the capabilities exchange it most likely to happen more often than in NR Uu where this procedure is triggered only once a week or even month.
During the last meeting in RAN2#106, it was discussed which mecanism to use in order to transfer UE capabilities by sidelink. The outcome was a working assumption where both the one-way and two-way capability transfer procedure can be used even if the details are still FFS. According to this, there are no limitation for supporting both procedure and it should be up to UE implementation with solutions to use based on the V2X service that need to be handled. Therefore, it would make sense to transform the working assumption in an agreement.
[bookmark: _Toc16773417]Both bi-directional one-way procedure and two-way procedure for capability transfer are allowed (i.e., confirm the working assumption).
Since both mechanisms are supported for sidelink, if is a UE uses one-way capability transfer whereas another one is using two-way there will be still a considerable signalling overhead and amount of used resources. Therefore, in this case would be good to define some criteria in order to determine which one of the two mechanisms, i.e. one-way or two-way, is used and under which conditions. Regarding the one-way capability transfer, it is safe to say that is latency efficient since only two messages are exchanged by the UE even if this impacts negatively the flexibilities in sharing a wide range of the capabilities. This solution, indeed, imply that UE1 sends its capabilities to UE2 and UE2 reply with the exact set of capabilities received by the UE1. According to this, one-way capabilities transfer could be used for such low-latency application or when the the amount of capability information that need to be between the SL UEs is somehow (pre)configured or known. Therefore:
[bookmark: _Toc16773415]The one-way capability transfer procedure could be used to exchange basic information that are fundamental for establishing a SL connection and such basic information are fixed in the specification. FFS on what are these basic information.
When, instead, a certain V2X service require a particular capability (that is not included in the configured set) or a more complex capability structure need to be exchanged between the SL UEs, then the two-way capability transfer procedure it comes handy for this purpose. In such a case, this procedure should be preferred over the one-way capability transfer:
[bookmark: _Toc16773416]The two-way capability transfer procedure could be used when flexibility in the capability structure is required between the SL UEs.
Regarding the case of two-way capability exchange, this can be further optimized in order to reduce the signalling overhead and the radio resource used for it. Due to the fact that the capability structure exchange in NR SL will be most likely less complex and heavy than that one used in NR Uu, a possible enhancement would be to merge the messages used whenever possible. Along this line, a straightforward solution would be to send the UECapabilityEnquiry and the UECapabilityInformation message together thus using only one RRC message instead of two. This will not only reduce the signaling overhead, but it will improve the latency and also the radio resource used for this procedure. Therefore, we propose:
[bookmark: _Toc16773418]For the two-way capability transfer procedure, in NR SL the sending of the UECapabilityEnquiry and the UECapabilityInformation in the same RRC message is supported.
A further solution that can be used for improving the capability transfer in NR SL mode-1 is to allow the network of sending the capabilities of the SL UE pair directly via dedicated RRC. This of course will reduce the signalling overhead over the PC5-RRC interface and will give the network a benefit in setting up the SL configuration, radio resource pool, and scheduling. Whether the help of the network is required in forwarding the capabilities could be a decision of the SL UE when asking for the SL configuration (i.e., for SL mode-1). Thus:
[bookmark: _Toc16773419]For NR SL mode-1, the direct sending of the SL UEs capabilities by the network via dedicated RRC over the NR Uu is supported.
Nevertheless, even if those capability solutions are supported, it would make sense to leave the final decision to the UE on which capability transfer procedure to use. Thus,
[bookmark: _Toc16773420]It is up to UE implementation to choose which capability transfer procedure to use (i.e., one-way, two-way capability transfer procedure, or send by network).
Another aspect that should not be overlooked is the RRC processing time for such procedure that is required to be respected by the UE. In NR, after some discussions it has been decided to have 80ms for the RRC processing delay for the capability transfer procedure. This mostly due to the fact that the all capability structure of NR is much more complex and larger than that one used for LTE. For this reason, UE vendors preferred to increase the processing delay to a value can was reasonable for such new capability structure. For what concern NR SL, instead, the plan is to have a capability structure that is more lean and not that complex as the one for NR Uu. According to this, 80ms would be an overkill and may pose concerns for such V2X service that require low latencies capabilities. For these reasons, it would make sense to define a new RRC processing delay for the capability transfer procedure in NR SL and to set the value to a lower delay with respect to what is currently supported for NR Uu.
[bookmark: _Toc16773421]RAN2 to define a new RRC processing time for the capability transfer in NR SL and to set the new processing time lower than 80ms (i.e., that is the value currently supported in NR Uu).
[bookmark: _Ref528871418]Conclusions
In section 2 we made the following observations:
Observation 1	Legacy NR capability exchange may be not suitable for V2X application with stringent QoS requirements (e.g., latency).

Observation 2	In in NR SL the capabilities exchange it most likely to happen more often than in NR Uu where this procedure is triggered only once a week or even month.

Observation 3	The one-way capability transfer procedure could be used to exchange basic information that are fundamental for establishing a SL connection and such basic information are fixed in the specification. FFS on what are these basic information.

Observation 4	The two-way capability transfer procedure could be used when flexibility in the capability structure is required between the SL UEs.

Based on the discussion in section 2 we propose the following:
Proposal 1	Both bi-directional one-way procedure and two-way procedure for capability transfer are allowed (i.e., confirm the working assumption).

Proposal 2	For the two-way capability transfer procedure, in NR SL the sending of the UECapabilityEnquiry and the UECapabilityInformation in the same RRC message is supported.

Proposal 3	For NR SL mode-1, the direct sending of the SL UEs capabilities by the network via dedicated RRC over the NR Uu is supported.

Proposal 4	It is up to UE implementation to choose which capability transfer procedure to use (i.e., one-way, two-way capability transfer procedure, or send by network).

Proposal 5	RAN2 to define a new RRC processing time for the capability transfer in NR SL and to set the new processing time lower than 80ms (i.e., that is the value currently supported in NR Uu).
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