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[bookmark: OLE_LINK41][bookmark: OLE_LINK24][bookmark: OLE_LINK17][bookmark: OLE_LINK16]As discussed in RAN2 #111-e post-meeting email discussion [622] Relay selection and reselection, we agree that for first part, baseline solution for NR Sidelink relay is to reuse LTE ProSe mechanisms. However, it is quite diverse on what kinds of factors should be considered as enhancements. We will show our preferences and reasons on which kinds of factors should be considered.
Relay Selection/Reselection
Uu link quality 
For an out of coverage remote UE, when it wants to connect to the network or other UE and no suitable cell can be found, the remote UE may turn to a Relay UE. In this case, it first performs the relay discovery procedure and tries to select a relay UE for proceeding communication.
For in coverage remote UEs, when the Uu link quality becomes poor, the measurement results of neighbouring cells are not good enough for a potential handover. In this case, remote UE performs the relay discovery procedure and tries to select a relay UE to connect to the network (for UE-to-Network relay case). In our understanding, the LTE ProSe uses threshold mechanism for relaying service to exclude the case that the relay’s Uu link is poor, but it can’t distinguish cases of “just meets the criterion” vs. cases where the Uu link is really good. And also, if we don’t have Uu link quality, it seems difficult to exclude the case that both the direct Uu link and the indirect path through the relay are marginal quality, e.g. the direct Uu link just fails the criterion and the PC5 link to the relay just passes. Thus, in our opinion, we think Uu link quality should be considered for enhancement especially for these cases.
Proposal 1: Uu link quality is considered as one enhancement factor for relay re(selection).
Relay UE load
During the discussion of LTE ProSe UE-to-Network Relay at Rel-13, Relay UE load level, Uu load level are discussed. However, it was concluded that Remote UE selects relay purely based on PC5 radio link quality i.e. no additional factors are considered at AS layer. In general, from radio perspective, we agree that the mechanism adopted by Rel-13 LTE ProSe UE-to-Network Relay selection/re-selection can be reused for NR sidelink Relay. However, in the NR sidelink relay, we can go further steps based on the results of LTE ProSe.
From upper layer perspective, we may consider Relay UE’s supportable throughput over both Uu and PC5 (restriction may be over Uu) and the latency performance of relay link (i.e. due to relay, additional latency is introduced compared to Uu and relay UE should ensure that the final end-to-end latency should not exceed allowed PDB). Then Remote UE should always select a SL relay UE which can satisfy both throughput requirement and latency requirement.
On top of the baseline of the criterion for Relay (re)selection, additional metrics can be considered for NR sidelink relay. It should be noted that the relay UE knows its level of loading relative to the capacity of its resource pool. Then if the relay UE can broadcast his load level to Remote UE. The Relay UE Selection/Reselection can be performed by Remote UE based on a combination by PC5 link signal quality and Relay load level. This aspect is also reflected during email discussion, relay UE load has the highest votes among candidate factors, benefits such as load balancing between relay UEs are indicated. We also have simulation result to show load balancing benefits, which is shown below, the simulation setting is listed in the Annex.
We compare the scenarios when considering Relay UE load and not considering Relay UE load during relay selection. Below left figure is an example when remote UE 7, 8, 9 find Relay UE 5 has the best PC5 signal quality and select Relay UE 5 as Relay node. Right figure shows an example when remote UE 8 select Relay UE 5 as Relay node, then remote UE 7 and 9 find another less load Relay UE as Relay node. 
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In left figure, only 1 relay UE is selected as for Relay UE, on the hand, right figure has 3 relay UEs as relay nodes (total number of UE is the same). The result clearly shows that for 3 relay UEs case, the throughput is better than that of 1 relay UE case.

Proposal 2: From throughput point of view, considering Relay UE load is beneficial during relay re(selection).
However, some companies also have doubts and suggest that clear definition is needed. We also observe this problem, e.g., from Question 2-3 in email discussion, which mention PC5 link quality between candidate relay UE and receiving remote UE, and Relay UE load. This imply that the Relay UE load means the loading attached to this relay. However, companies comments that the “load” available at relay UE, which seems imply the load between relay UE and gNB. Thus, we agree that clear definition for relay load is needed, but can be solved during WI phase.
Some companies think relay load should be considered when UE enabling/disabling relay function but not during relay (re)selection. However, an UE enabling relay function, that means this UE will broadcast discover message, however, an UE to broadcast discover message is not discussed during discovery email discussion.
Proposal 3: The definition of Relay UE load can be defined during WI phase.
Conclusion
This document promulgated the following proposals:
Proposal 1: Uu link quality is considered as one enhancement factor for relay re(selection).
Proposal 2: From throughput point of view, considering Relay UE load is beneficial during relay re(selection).
Proposal 3: The definition of Relay UE load can be defined during WI phase.
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Simulation assumption
Table 1: System level evaluation assumptions

	Parameters
	Homogeneous scenario (urban micro)

	Inter-BS distance
	200m

	Carrier frequency
	4 GHz

	Channel Model
	3D UMi

	System 
bandwidth
	10MHz

	UE distribution
	570 UEs, are dropped independently with uniform distribution.

	Scheduler
	Proportional Fair

	Traffic model
	FullBuffer


[bookmark: _GoBack]
Average UE normalized Tput

Tput	1	3	64331	123070	# of Relay UE


bps




3

image1.png




