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1. Introduction

In the email discussion [1], the sidelink relay related discovery signal and procedure design was discussed. The following issues were discussed:

· The protocol stack design, resource pool design and priority handling of discovery signal transmission; 
· The conditions/radio configuration that a relay/remote UE is allowed to send discovery signal;
· The relevance between gNB SL capability and SL relay service providing. 

Among these issues, some are not sufficiently discussed, e.g. radio configuration providing to allow discovery signal transmission by remote UE and the gNB capability for SL relay service providing. More, access control as a part of discovery procedure, was not discussed yet. This paper shares our thinking regarding these remaining issues.
2. Discussion

In the early phase, the role of the network in the discovery procedure should be considered and assessed. Generally, the discovery procedure is between two sidelink UEs but it should be possible that the network could have some control on the discovery procedure. Also, this is included in SA2 TR 23.752 as following:

-
Network is able to control the ProSe direct discovery procedure when the UE is in coverage.
From RAN2’s point of view, the resources used in discovery procedure likely come from the network configuration when the UE is in coverage. And with relay UE, the number of remote UEs which can access the network would increase largely. In this sense, it is meaningful for the network to consider the access control, which can be performed at the beginning, e.g. in the discovery procedure. Otherwise, there could be overload situation.
Observation 1. If too many remote UEs access the NW via relay UE, there could be overload situation.
Proposal 1. RAN2 to define a mechanism that can allow the control of the remote UE’s access to the NW via relay UE.
Also in the email discussion [1], there have been some discussions related to sidelink relay communications in the coverage of a ‘non-SL-capable’ gNB. The goal of the discussion is to identify the gNB conditions in which L2/L3 sidelink relay communication is allowed. The terms ‘SL-capable’ or ‘non-SL-capable’ seems not well defined to identify the exact capability of the gNB with respect to sidelink and SL relay support. Hence we would like to clarify the terms to avoid ambiguity on the subsequent discussions. 
Proposal 2. RAN2 to confirm the following terms to be used in discussions:

· SL-capable gNB: the gNB can configure and support PC5 communications in at least one of its cells;

· L2 (U2N) SL-Relay-capable gNB: the gNB can configure and support both PC5 communications and L2 SL relay communication in at least one of its cells.
· L3 (U2N) SL-Relay-capable gNB: the gNB can configure and support L3 SL relay in at least one of its cells, whether the PC5 communication is also supported for at least one of its cells is FFS.
In the last meeting and email discussion[1]，there were also some discussions on whether SL relay communication can be provided by a gNB in case the gNB is not SL capable. It has been observed that the gNB may be able to provide services to a remote UE via L3 sidelink relay even though the gNB is not SL capable. In principle it is OK since the gNB may be transparent for L3 SL relay service providing. However, in another perspective, there is only very minor effort a gNB to simply broadcast a SIB to enable SL communication in order to provide L3 SL relay service and let the rest for UE implementation, even for a Rel-15 gNB, from both specification and implementation perspectives, i.e., the NW can provide necessary configuration if such configuration is desired. Considering the limited time, we shall more focus on the important use cases:
Proposal 3. RAN2 to prioritize related SL relay discovery procedures for U2N SL-Relay-capable gNB case.
Also in the same email discussion, there is discussion on whether it is necessary/feasible for the gNB to provide radio configuration for an OOC remote UE to send discovery signal. For L2 SL relay, most companies think that it is not necessary for the gNB to provide the related radio configurations to an OOC remote UE. For L3 SL relay, some companies thinks that it is not feasible for the gNB to configure the remote UE via dedicated RRC signaling. However, when no radio configuration is provided, it may purely depend on the UE implementation to perform reselection to another relay UE or a 3GPP cell, which may result in unexpected discovery signal transmissions by a remote UE and discovery signal transmission in response. 
Observation 2. For L2 SL relay, if the radio configurations to send discovery signal is not provided for an OOC remote UE, there may be unnecessary initiation and response of discovery signal transmissions.

For L2 SL relay, the gNB can configure an OOC remote UE via direct RRC connection. We notice that there is also some benefit to provide the dedicated radio configuration for IC UE to optimize the discovery signal transmission. Hence we propose:
Proposal 4. For L2 U2N relay, the gNB should be able to provide radio configuration for an OOC remote UE to transmit SL relay discovery signal via indirect connection. 

For an IC remote UE, the gNB should also be able to configure the condition of when the discovery signal is transmitted. In this case, the gNB can send the radio configuration via either Uu link or indirect link.

Proposal 5. For L2 U2N relay, the gNB should be able to provide radio configuration for an IC remote UE to transmit SL relay discovery signal via either Uu connection or indirect connection. 

3. Conclusion

In this contribution, we have discussed the remaining issues with respect relay UE discovery mechanisms of UE to NW relay. Based on the discussion, we have the following observations:

Observation 1. If too many remote UEs access the NW via relay UE, there could be overload situation.
Observation 2. For L2 SL relay, if the radio configurations to send discovery signal is not provided for an OOC remote UE, there may be unnecessary initiation and response of discovery signal transmissions.

Based on the above discussion and observations, we have the following proposals:
Proposal 1. RAN2 to define a mechanism that can allow the control of the remote UE’s access to the NW via relay UE.
Proposal 2. RAN2 to confirm the following terms to be used in discussions:

· SL-capable gNB: the gNB can configure and support PC5 communications in at least one of its cells;

· L2 (U2N) SL-Relay-capable gNB: the gNB can configure and support both PC5 communications and L2 SL relay communication in at least one of its cells.

· L3 (U2N) SL-Relay-capable gNB: the gNB can configure and support L3 SL relay in at least one of its cells, whether the PC5 communication is also supported for at least one of its cells is FFS.
Proposal 3. RAN2 to prioritize related SL relay discovery procedures for U2N SL-Relay-capable gNB case.
Proposal 4. For L2 U2N relay, the gNB should be able to provide radio configuration for an OOC remote UE to transmit SL relay discovery signal via indirect connection. 

Proposal 5. For L2 U2N relay, the gNB should be able to provide radio configuration for an IC remote UE to transmit SL relay discovery signal via either Uu connection or indirect connection. 
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