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1 1
Introduction

The study of the support of sidelink unicast, sidelink groupcast and sidelink broadcast are within the scope of SID on study on NR V2X [1]. 
In particular, to enable unicast and groupcast communication, there is the need to define procedures to allow a UE to discover other UEs in the proximity, which are interested in the same V2X service and that would like to share a certain content. In LTE SL V2X, the RAN protocols were designed mainly taking into account broadcast type of services. Therefore, no discovery procedure was really designed at RAN layer to aid the discovery of UE pairs or group of UEs. On the contrary, 3GPP introduced a discovery procedure in the context of D2D ProSe in Rel.12
This topic has been discussed in last RAN2#103-bis meeting and some preliminary agreements were reached. In this paper, we start from the LTE ProSe discovery procedure and elaborate on possible RAN impacts to enable sidelink unicast and sidelink groupcast communications for ITS (Intelligent Transport System) advance use case requirements. 
2 2
Discussion
A discovery procedure was introduced in Rel.12 in the context of D2D ProSe to allow a UE to discover surrounding UEs interested in the same ProSe application. The D2D discovery procedure has been specified in SA2, and it is essentially a procedure which is carried out at higher layers [2]. SA2 also defined different discovery models, such as:

· Model A (“I am here”) in which a UE announces in broadcast certain information that can be of interest for other UEs in the surroundings.

· Model B ("who is there?" / "are you there?"), in which a UE transmits a request seeking for someone in the surroundings to provide a certain content, and another UE which is listening can respond providing the content of interest.

However, RAN impacts are quite limited, since the content of a discovery message is transparent to AS layer, and there is no different handling in AS for the two discovery models described above. The discovery message is delivered in a MAC PDU solely consisting of a MAC SDU with no header and with a fixed TBS of 232 bits. In [4], it is stated that from SA2 perspective, the ProSe discovery procedure can be used by UE supporting V2X, though that it is not required by the standard.
Observation 1 According to TS 23.285, the ProSe discovery can be used also in the context of V2X, if needed. 

In the context of ITS, ETSI has defined beaconing procedures that might resemble to some extent the 3GPP discovery procedures [3]. The beacons can be used by UEs to exchange relevant information (such as vehicle position, speed, UE type, etc.) and eventually establish a GeoUnicast connection.
Given the above summary, we believe that higher layers already provide tools to discover UEs on the basis of certain vehicle/service characteristics, and ways to allow the resolution of the link layer address.
Observation 2 There are existing procedures defined at higher layers (e.g. by 3GPP/ETSI) that allow a UE to discover other UEs on the basis of certain service/UE characteristics and to allow the resolution of the link layer address.

In fact, irrespective of the discovery technique used at higher layers, from RAN2 perspective the fundamental aspect is that the higher layers provide the UE with a link layer address which can be used for further SL communications.
To this end, in RAN2#103-bis the following agreements were reached:
	From RAN2#103-bis:

· For groupcast, destination ID for a specific group and for unicast, destination ID for the target UE need to be visible in Layer 2 respectively. Source UE id should be also visible to Layer 2.
· For unicast/groupcast in NR sidelink, discovery procedure and related messages are up to upper layers.


Observation 3 In RAN2#103-bis, it was agreed that for unicast/groupcast in NR sidelink, discovery procedure and related messages are up to upper layers which should also provide the AS layer with source/destination L2 ID.
Given the above, it is assumed that the need of any enhancement to existing higher layer discovery procedure should be studied in the respective working groups, e.g. SA2, ETSI. On the other hand, RAN1/RAN2 should study whether any enhancement is needed to aid higher layers to establish a unicast/groupcast communications, taking into account the higher complexity of V2X framework compared with the ProSe framework and most important the advanced V2X requirements in terms QoS and radio capabilities.
For example, the UE has the interest to discovery another UE at the application layer, but the radio layer characteristic at the UE does not meet the QoS requirements of the established connection or the UE capabilities of UEs involved in the possible unicast/groupcast communication do not match, it would be meaningless to establish such a connection. 
Proposal 1 RAN2 studies how to aid higher layer to establish a V2X unicast/multicast connection by providing radio layer information (e.g., UE capability information, radio layer characteristics, etc.) from AS layer.
Such radio-layer information can be also exchanged via NAS signalling, e.g. as part of the discovery procedure, by reusing for example existing NAS procedures over PC5-S. However, since NAS would then need to convey AS-related info, it is perhaps cleaner to have some specific AS-related procedure. For example, the higher layer of a UE broadcast some information to nearby UEs on the service of interest, high layer UE identifications and so on, in order to identify the interested nearby receiver UEs. Upon identifying the interested receivers for unicast and groupcast sidelink communications, the interested UEs may exchange the AS-layer UE information, such as UE capabilities, UE identities etc. which are needed to setup the unicast and group-cast sidelink communications. 
Proposal 2 RAN2 studies how to enable UEs that may be involved in unicast/groupcast connection to exchange radio layer information, over the sidelink at AS layer.
Proposal 3 Radio layer information can be the UE radio capabilities (e.g. HARQ, CSI, MIMO, MCS, etc) and other possible radio information which are critical to determine whether a radio connection can be established or not.
Another issue which is more in the scope of RAN1 is whether there is the need to introduce a new physical layer channel to convey discovery messages. In Rel.12, it was defined a PSDCH channel just to convey V2X messages and related L2 procedures were defined to perform a separate resource allocation with respect to ProSe communication. In our understanding, For the physical design of NR sidelink discovery, we believe that we do not need a dedicated discovery channel as in 3GPP release 12 ProSe. Instead, the sidelink shared channel or the sidelink control channel can be used to carry the discovery message. In this case, we do not need separate resource allocation procedures for sidelink discovery message. Instead, for resource allocation for sidelink discovery message, we can re-use the resource allocation procedures for sidelink data and control information, which would also significantly simplify the specification effort and UE complexity. Also, without a dedicated physical channel for sidelink discovery, the radio resource efficiency can be improved since no resource, such as resource pool, should be reserved for sidelink discovery channel. Therefore, we suggest that RAN2 should consider common resource allocation procedure and physical layer design for discovery and data transmissions. This of course does not preclude different prioritization rules for discovery and data transmissions.
Proposal 4 RAN2 considers common resource allocation procedures and physical layer design for sidelink discovery and SL data transmission.
Proposal 5 RAN2 studies the need of rules for discovery transmissions prioritization.
It is proposed to agree the Text Proposal in the Annex.

Proposal 6 Agree the Text Proposal in the Annex.
3 Conclusion

In the previous sections we made the following observations: 
Observation 1
According to TS 23.285, the ProSe discovery can be used also in the context of V2X, if needed.
Observation 2
There are existing procedures defined at higher layers (e.g. by 3GPP/ETSI) that allow a UE to discover other UEs on the basis of certain service/UE characteristics and to allow the resolution of the link layer address.
Observation 3
In RAN2#103-bis, it was agreed that for unicast/groupcast in NR sidelink, discovery procedure and related messages are up to upper layers which should also provide the AS layer with source/destination L2 ID.


Based on the discussion in the previous sections we propose the following:
Proposal 1
RAN2 studies how to aid higher layer to establish a V2X unicast/multicast connection by providing radio layer information (e.g., UE capability information, radio layer characteristics, etc.) from AS layer.
Proposal 2
RAN2 studies how to enable UEs that may be involved in unicast/groupcast connection to exchange radio layer information, over the sidelink at AS layer.
Proposal 3
Radio layer information can be the UE radio capabilities (e.g. HARQ, CSI, MIMO, MCS, etc) and other possible radio information which are critical to determine whether a radio connection can be established or not.
Proposal 4
RAN2 considers common resource allocation procedures and physical layer design for sidelink discovery and SL data transmission.
Proposal 5
RAN2 studies the need of rules for discovery transmissions prioritization.
Proposal 6
Agree the Text Proposal in the Annex.


4 References

[1] RP-181429, Study on NR V2X, 3GPP RAN Plenary, 2018-6-11– 2018- 6-14
[2] 3GPP TS 23.303, June 2018; Technical Specification Group and System Aspects, Proximity-based services (ProSe); Stage 2; Release 12
[3] EN 302 636-4-1, Geographical addressing and forwarding for point-to-point and point-to-multipoint communications
[4] TS 23.285, Architecture enhancements for V2X services

5 Annex – Text Proposal for TR 38.885
5.1.4
L2/L3 protocols

5.1.4.1 Connection Establishment Procedures

For unicast/groupcast in NR sidelink, discovery procedure and related messages are up to upper layers. It is part of the study how to aid higher layer to establish a V2X unicast/multicast connection, for example on the basis of radio layer information exchanged over the sidelink at AS layer between a group of UEs or between two UEs. Radio layer information that can be considered are for example the UE radio capabilities (e.g. HARQ, CSI, MIMO, MCS, etc.) and other possible radio information which are critical to determine whether a radio connection can be established or not.
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