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1. Introduction
RAN2#112e [1] has reached agreements for basic relay selection and reselection for both UE-to-Network relay for NR SL realy study:
· Radio measurements at PC5 interface are considered as part of relay (re)selection criteria.

· Remote UE at least use “Radio signal strength measurements of Sidelink Discovery Messages” to evaluate whether PC5 link quality of a relay UE satisfies relay selection and reselection criterion.  

· Remote UE may also use SL-RSRP measurements on the SIdelink unicast link to evaluate whether PC5 link quality with a relay UE satisfies relay reselection criterion.  Details e.g. in case of no transmission on the unicast link can be discussed in WI phase.

In this paper, we discuss some details regarding how to evaluate PC5 link quality based on SL discovery message.
2. Discussions
In NR V2X, a Sidelink UE’s transmission may subject to OLPC (Open Loop Power Control). Based on RRC configuration [2], a sidelink UE may have the following options for its transmit power setting.

1. Use a fixed transmit power
2. Transmit power subject to OLPC based on DL (between UE and gNB), if UE is in coverage
3. Transmit power subject to OLPC based on SL (between UE and UE)
For SL discovery message transmitted as a broadcast message by the relay UE, OLPC based on DL may be applicable as the UE-to-NW relay UE is always in coverage. As the transmit power changes, the radio signal strength measurement of SL discovery message may also change. 
Observation 1
radio signal strength measurement of SL discovery message depends on the TX power of relay UE.

This creates a challenge to use this measurement directly to reflect the PC5 radio link quality. Logically, the remote UE wants to have a relay UE close to itself rather than a relay UE farther away. So, the power control mechanism makes it hard to judge which relay UE is really closer among two similar radio signal strength measurements. To mitigate this, the remote UE need to identify the PC5 link pathloss instead. Pathloss is also a fair metric for remote UE to compare the radio link qualities measured in different relays, especially between the relay evaluated with a discovery RSRP measurement and the relay evaluated with a SL-RSRP measurement, which are subject to different OLPC mechanisms.

Observation 2
Sidelink Pathloss is the fair metric to evaluate the link quality between remote UE and relay UE.

To calibrate pathloss, the remote UE need know both the RX signal strength and TX power of a transmission. One possible way to solve this problem is to specify a fixed TX power for the broadcast of relay discovery message. However, this means that the logical channel carry relay discovery message cannot be multiplexed with other discovery messages or other broadcast traffic transmitted by a relay UE, which may reduce the system efficiency. Also, the benefits of OLPC will be lost and the gNB may subject strong interference from relay UE. An alternative way is to let the relay UE indicate its transmit power in SL discovery message and OLPC is still used. Unlike LTE Prose, there is no size limit for SL discovery message in 5G ProSe. Hence, this small overhead shall not be a problem for upper layer discovery message design.
As shown in Figure 1, the relay UE include Ptx in the discovery announcement messages. After message is decoded, this information is passed to the AS layer of remote UE and associated with the RSRP measurement of the discovery message, so that the pathloss can be correctly calculated by AS layer for the sake of relay selection and reselection. 
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Figure 1. Obtaining Pathloss for Model A discovery
Proposal 1
Relay UE carry TX power information in its SL discovery message in model A relay discovery.  
For Model B discovery, there is an alternative way to calibrate pathloss, when remote UE sends the relay solicitation message, relay UE can conduct the radio signal measurement of solicitation message and include this measurement back to the discovery response message, as the TX power used by remote UE is already known by the remote UE in AS layer, remote UE can then calculate the pathloss. This mechanism is depicted in Figure 2.
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Figure 2. Obtaining Pathloss for Model B discovery
Proposal 2
Relay UE carry radio signal strength measurement of SL discovery message transmitted by remote UE in model B relay discovery.  
Of course, it is also possible to let the relay UE include its transmit power in Discovery response message. This will also solve the issue, in a way similar to model A.

To ensure the fair comparison between measurements based on SL discovery message and SL-RSPP based on PC5 unicast link, the measurements for discovery message needs to be aligned with the same DMRS symbols used to measure SL-RSRP.

Proposal 3
SL Discovery RSRP is measured based on the same DMRS symbols in PSSCH for SL-RSRP.  
Another remaining issue is how to obtain SL-RSRP measurements on the SIdelink unicast link to evaluate whether PC5 link quality with a relay UE satisfies relay reselection criterion, in case of no transmission on the unicast link. The problem can be solved with SL discovery mechanism instead of seeking SL-RSPR measurements in this case. When a relay needs to be evaluated, but there is no ongoing traffic in PC5 unicast link, the remote UE can trigger model B discovery, and then the pathloss can be calibrate based on the measurements of SL discovery message instead of using SL unicast traffic. 
Proposal 4
Remote UE triggers model B relay discovery when there is no traffic ongoing between remote UE and relay UE to evaluate the pathloss of PC5 link.  
3. Conclusions

In this paper, we have discussed how to evaluate PC5 link quality based on relay discovery messages and have the following observations:

Observation 1
radio signal strength measurement of SL discovery message depends on the TX power of relay UE.

Observation 2
Sidelink Pathloss is the fair metric to evaluate the link quality between remote UE and relay UE.
Then, we have the following proposals:

Proposal 1
Relay UE carry TX power information in its SL discovery message in model A relay discovery.  
Proposal 2
Relay UE carry radio signal strength measurement of SL discovery message transmitted by remote UE in model B relay discovery.  
Proposal 3
SL Discovery RSRP is measured based on the same DMRS symbols in PSSCH for SL-RSRP.  
Proposal 4
Remote UE triggers model B relay discovery when there is no traffic ongoing between remote UE and relay UE to evaluate the pathloss of PC5 link.  
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