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1 Introduction

Before remote UE and relay UE start to communication with each other, remote UE and relay UE should be authorized first. After that remote UE will try to find relay UE and start communication for relay operation. In this document two procedures are discussed one by one.
2 Discussion

2.1 Authorization 

The solution on authorization of UE-to-Network relay is captured as solution#16, solution#30 and solution#35. The solution on authorization of UE-to-UE relay is captured as solution#36. The solution on authorization of Direct Discovery and Communication as solution#17

The analysis of “Impacts on services, entities and interfaces” is summarized in following table:

	Solution#
	Impacts on services, entities and interfaces

	16
	UE, PCF

	30
	Relay UE, AMF/PCF

	35
	Remote UE, Relay UE, AMF, PCF

	36
	UE-to-UE relay, AMF, PCF

	17
	UE, NG-RAN, AMF


Table 1

So from this simple statistics it can be concluded that there is no RAN impact except for solution#17. In section 6.17.2.2 [3] the TR lists following information to NG-RAN:

[image: image1.png]- Ifthe UE is PC5 capable for ProSe, and the UE is authorized to use ProSe Direct Communication over PC5
reference point based on the subscription data, then the AMF shall include in the NGAP message sent to NG-
RAN:.

- a"ProSe services authorized" indication, indicating the UE is authorized to use ProSe Direct Discovery and
communication over PCS reference point. .

- UE-PC5-AMBR per PC5 RAT and cross-RAT PCS5 control authorization if applicable, used by NG-RAN for
the resource management of UE's PCS transmission for ProSe services in network scheduled mode. .

- the PC5 QoS parameters used by the NG-RAN for the resource management of UE's PCS5 transmission for
ProSe services in network scheduled mode. .




In order to support relay operation both remote UE and relay UE should at least support sidelink communication. As part of the authorization procedure following information are provided to NG-RAN as following in [4]:

9.3.1.146
NR V2X Services Authorized


9.3.1.147
LTE V2X Services Authorized


9.3.1.148
NR UE Sidelink Aggregate Maximum Bit Rate


9.3.1.149
LTE UE Sidelink Aggregate Maximum Bit Rate


9.3.1.150
PC5 QoS Parameters
Compared to listed content from [3] it seems 2nd and 3rd bullets are already covered by existing specification [4]. So the only thing which might be needed is that an authorization indication for direct discovery over PC5 link. Considering gNB might have some specific configuration for relay operation it could be helpful such authorization indication could be also needed for U2N relay operation.

Based on above analysis one thing is also clear that there is no RAN2 impact directly from U2N relay and U2U relay. As for U2U relay there is no explicit discovery procedure at all as discussed in our paper [5], so as long as UE is authorized as remote UE or relay UE in advance then U2U relay can work.

Proposal1: To conclude authorization for U2U relay has no RAN impact

Proposal2: To conclude authorization for U2N relay has no direct impact on RAN2

Proposal3: To conclude authorization indication for direct discovery and/or remote UE/relay UE may be need from AMF to NG-RAN. 

Proposal4: Any spec work can be left to RAN3 in work item phase.
2.2 Relay (re)selection
The intention for a remote UE to search for a relay UE is because it wants to connect to network via relay UE but it can’t do it or it can do it but is suffering from poor radio condition. So logically if remote UE camps in a suitable cell or is connected and the signal quality of serving cell is good enough, then remote UE should not be triggered to search for a relay UE. On the contrary, if remote UE is out of coverage then it is possible for UE to search for candidate relay. If signal quality of current serving cell is not good enough e.g. measured RSRP is lower than a (pre)configured threshold, then it is also possible for UE to search for candidate relay. If remote UE is in CONNECTED state, then remote UE should not search for relay UE until it is triggered by serving gNB.
Proposal5: for U2N relay, a remote UE could search for relay UE if it is out of coverage or signal quality of current serving cell is lower than (pre)configured threshold when it is in IDLE/INACTIVE state
Proposal6: for U2N relay, a remote UE in CONNECTED state will be triggered only by serving gNB to search for relay UE.
For U2U relay our paper [2] explains that V2X-like solution is more proper for discovery purpose. Because of this technically discovery and (re)selection of relay is actually skipped because DCREQ(Direct Communication Request) and DCRES(Direct Communication Response) message could be taken as part of the communication procedure. Once RX remote UE receives a DCREQ message via one relay UE, and UE supposes to answer it according to upper layer procedure, remote RX UE will answer it immediately. If later on UE receives the same message via another relay UE, then no further action is needed for remote RX UE. Otherwise some pre-emption procedure need be defined which is too complicated. In similar way, when remote TX UE receives a DCRES from one relay UE, it should react to it immediately without wait for another one. In this way relay UE is selected naturally by the procedure itself but nothing else.
Proposal7: for U2U relay no relay selection and reselection is necessary.
If remote UE tries to search for a relay UE, it should first tries to discover relay UE. The detail of discovery procedure is described in our contribution [2]. Once UE receive a discovery message from relay UE, it will do two things:
1, Remote UE tries to measure the quality of the received message

2, if the discovery message is decoded correctly, it will try to check the detail content to see whether it is a right relay
The 1st step should be discussed and decided in RAN2. As we proposed in [2] the discovery message should be delivered via PSSCH channel. So PSSCH_RSRP can be used as quantity to verify the signal quality of the received message. If PSSCH_RSRP is higher than one (pre)configured threshold, this UE can be considered. The 2nd step is out of RAN2’s scope since the content and check procedure is defined in SA2. Actually the basic principle is similar to what is defined in 36.331. In case more than one relay UE meets the condition it is up to UE’s implementation to select one of them.

Proposal8: A remote UE will chose a relay UE, if the measured PSSCH_RSRP is higher than one (pre)configured threshold and can meet criteria defined in upper layer

Proposal8a: In case more than one relay UEs can meet criteria in proposal8, it is up to UE’s implementation to select one of them

Proposal9: send one LS to SA2 to inform RAN2’s decision of relay UE (re)selection criteria.

Based on discuss above if the PSSCH_RSRP of a relay UE is not good enough e.g. below one (pre)configured threshold a reselection should be triggered. Or if upper layer indicates that current serving relay is not proper any more a reselection should be triggered also. Then UE can start a search for another relay UEs. Another trigger could be similar to cell reselection i.e. if a remote UE find a relay UE with better signal quality it can also choose to reselect to another one. But it means it need monitor other relay UEs when it has a proper relay to operator. It may improve the performance but also cause extra power consumption. In study phase we can leave it to UE’s implementation.
Proposal10: A remote UE is triggered to reselect another relay UE if PSSCH_RSRP of current relay UE is below a (pre)defined threshold or upper layer indicates current relay UE is not proper any more.

And similar to relay selection procedure a relay UE can be reselected as long as it can be selected i.e. the criteria for relay reselection is in principle the same as relay selection. There are two aspects could be different. One is the detail threshold configuration. Another aspect is how to choose relay UE if more than one relay UEs can be reselected. For 1st aspect we can reuse LTE solution i.e. the detail threshold for selection and reselection is actually the same. For 2nd aspect UE actually can reselect a best one. It is slightly different because reselection is more tolerant with delay.

Proposal11: The relay UE is reselected if the measured PSSCH_RSRP is higher than one (pre)configured threshold and can meet criteria defined in upper layer.
Proposal11a: Remote UE should select the best one in case more than one relay UE can meet the criteria.
The content of authorization or discovery message could be different between L2 or L3 solution which has nothing to do with RAN2. And relay (re)selection and discovery are preparing phase i.e. it doesn’t touch how connection is established between UE and network for U2N relay. For U2U relay we also think V2X-like solution should be common for both L2 and L3 solution. In short all the proposals in this paper should be applicable for both L2 and L3 solution. In addition proposal1~4 are also common for both U2N relay and U2U relay.
Proposal12: Proposal1~11a are all applicable for L2 and L3 solution

Proposal12a: Proposal1~4 are applicable for both U2N relay and U2U relay
Proposal12b: Proposal1~11a apart from proposal7 are applicable for U2N relay
3 Conclusion
Proposal1: To conclude authorization for U2U relay has no RAN impact

Proposal2: To conclude authorization for U2N relay has no direct impact on RAN2

Proposal3: To conclude authorization indication for direct discovery and/or remote UE/relay UE may be need from AMF to NG-RAN. 

Proposal4: Any spec work can be left to RAN3 in work item phase.
Proposal5: for U2N relay, a remote UE could search for relay UE if it is out of coverage or signal quality of current serving cell is lower than (pre)configured threshold when it is in IDLE/INACTIVE state

Proposal6: for U2N relay, a remote UE in CONNECTED state will be triggered only by serving gNB to search for relay UE.
Proposal7: for U2U relay no relay selection and reselection is necessary.
Proposal8: A remote UE will chose a relay UE, if the measured PSSCH_RSRP is higher than one (pre)configured threshold and can meet criteria defined in upper layer

Proposal8a: in case more than one relay UEs can meet criteria in proposal8, it is up to UE’s implementation to select one of them

Proposal9: send one LS to SA2 to inform RAN2’s decision of relay UE (re)selection criteria.

Proposal10: A remote UE is triggered to reselect another relay UE if PSSCH_RSRP of current relay UE is below a (pre)defined threshold or upper layer indicates current relay UE is not proper any more.

Proposal11: The relay UE is reselected if the measured PSSCH_RSRP is higher than one (pre)configured threshold and can meet criteria defined in upper layer.
Proposal11a: Remote UE should select the best one in case more than one relay UE can meet the criteria.
Proposal12: Proposal1~11a are all applicable for L2 and L3 solution

Proposal12a: Proposal1~4 are applicable for both U2N relay and U2U relay

Proposal12b: Proposal1~11a apart from proposal7 are applicable for U2N relay
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