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In this contribution, we try to discuss the issue associated with the remote UE threshold conditions for L2 remote UE and provide possible solution to solve the problem that the leaving threshold may be never met by providing additional assistance information in the discovery message.
2 Discussion
2.1 Remote UE threshold conditions
For both L2 and L3 relay, it was agreed that the UE should determine it can act as a Remote UE when the RSRP of a Uu cell is lower than a threshold. If the RSRP of a Uu cell is higher than the configured threshold, the remote UE considers the threshold condition not met. Then the remote UE should communicate with gNB via the Uu interface. The Uu cell is captured in the spec as follows, i.e., the Pcell or the cell on which the UE camps.
	5.8.x.3.2	NR Sidelink U2N Remote UE threshold conditions
A UE capable of NR sidelink U2N Remote UE operation shall:
1>	if the threshold conditions specified in this clause were not met:
2>	if threshHighRemote is not configured; or the RSRP measurement of the PCell, or the cell on which the UE camps, is below threshHighRemote by hystMaxRemote if configured:
3>	consider the threshold conditions to be met (entry);
1>	else:
2>	if the RSRP measurement of the PCell, or the cell on which the UE camps, is above threshHighRemote if configured:
3>	consider the threshold conditions not to be met (leave);


For L2 relay, as agreed that the serving cell of the remote UE is the serving cell of the relay UE, the cell on which the UE camps should be the L2 relay UE’s Pcell(RRC_CONNECTED) or camped cell(RRC_INACTIVE/RRC_IDLE). We have following observation.
Observation 1: For L2 relay, the cell on which the UE camps is the L2 relay UE’s Pcell or camped cell in the specified threshold conditions.
In the threshold condition,
· Entry condition: For a UE who is direct camping on a cell, when the Uu RSRP of the camped cell is lower than a threshold (if configured), the UE can act as a remote UE and try to find a L2 relay UE for network connection.
· Leaving condition: For a remote UE who has already connected to a L2 relay UE, when the Uu RSRP of the relay UE’s Pcell/camped cell is higher than a threshold (if configured), the remote UE shall camp on or connect to the Uu cell by itself.
For the leaving condition, this requires the remote UE to evaluate the Uu cell of the L2 relay UE. Based on the discovery message or SI forwarded by the relay UE, the remote UE can know the relay UE’s serving/camped cell’s NCI.  However, for a UE measuring a Uu cell, a normal procedure is to search a frequency and identify a cell based on the SSB. This means that if the NCI of the relay’s serving/camped cell is different from the NCI of the remote UE’s before it got connected to the relay UE, the remote UE will have difficulty to find the relay UE’s serving cell, i.e., the remote UE needs to search the relay UE’s Uu serving/camping cell blindly to check whether the searched cell has the same NCI with that received from the relay UE. 
For example, a UE was camped on cell 1 with NCI = X and moved out of the cell 1. Considering the threshold condition is met, the UE can become a remote UE and find a relay UE which is camped on anther cell, i.e., cell 2 with NCI= Y. If remote UE only knows the NCI of the relay UE’s serving cell, it has no idea how to measure the SSB of cell 2 instead of blindly searching on all the possible frequencies, which is very power consuming.  
[bookmark: _GoBack][image: ]
Also for a reasonable remote UE implementation, when the remote UE is connecting with the relay UE which has good PC5 RSRP and qualified to provide service, the remote UE does not need to activate its cell (re)selection procedure for power saving. The remote UE cannot obtain the Uu cell’s measurement results via the cell (re)selection procedure when it has a stable connection with relay UE. Then we have following observation.
Observation 2: Only with NCI of the Relay UE’s Pcell/camped cell, Remote UE cannot measure the Uu RSRP easily.
To make the remote UE quickly find the Pcell/camped cell of the relay UE, the frequency information and PCI should be indicated to the remote UE. Otherwise, either the remote UE needs to perform cell (re)selection procedure even though it has a stable relay connection that will result in huge power wasting, or the leaving threshold condition is useless as the remote UE who has a very stable PC5 connection will not get on to direct link.  
To make the threshold evaluation possible and also save power for the remote UE, we propose,
Proposal 1: 	Add the ARFCN and the PCI of Pcell/camped cell in the RRC container of the discovery message from the L2 relay UE to help remote UE evaluate the leaving threshold.
1. Conclusion
In this paper, we discuss the problem that the remote UE cannot evaluate the leaving condition without huge power consumption. To solve the problem, we have following observations and proposals.
Observation 1: For L2 relay, the cell on which the UE camps is the L2 relay UE’s Pcell or camped cell in the specified threshold conditions.
Observation 2: Only with NCI of the Relay UE’s Pcell/camped cell, Remote UE cannot measure the Uu RSRP easily.
Proposal 1: Add the ARFCN and the PCI of Pcell/camped cell in the RRC container of the discovery message from the L2 relay UE to help remote UE evaluate the leaving threshold.
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9.4	Radio Information Related to Discovery Message
This clause specifies RRC information elements that are transferred in Discovery Message.
[bookmark: _Toc100930594]–	SL-AccessInfo-L2U2N
The IE SL-AccessInfo-L2U2N includes the radio information included in Discovery Message used for L2 U2N relay operation.
SL-AccessInfo-L2U2N information elements
-- ASN1START
-- TAG-SL-ACCESSINFO-L2U2N-START

NR-Sidelink-DiscoveryMessage DEFINITIONS AUTOMATIC TAGS ::=        -- Rapp created new ASN.1 module here. FFS if should be like this

BEGIN
IMPORTS
    CellAccessRelatedInfo,
	PhysCellId,
	ARFCN-Value  
FROM NR-RRC-Definitions;

SL-AccessInfo-L2U2N-r17 ::=             SEQUENCE {
    cellAccessRelatedInfo-r17               CellAccessRelatedInfo                                         OPTIONAL,   -- Need R
l2relayUuCellinfo-r17 ::=             SEQUENCE {
physCellId-r17							PhysCellId,	
carrierFreq-r17							ARFCN-Value
	}																											OPTIONAL,	-- Cond L2RelayUE
    ...
}

END

-- TAG-SL-ACCESSINFO-L2U2N-STOP
-- ASN1STOP



	SL-AccessInfo-L2U2N field descriptions

	L2relayUuCellinfo 
This field indicates the PCI and the DL carrier information of the L2 Relay UE’s Pcell or the cell on which the L2 Relay UE camps.



	Conditional Presence
	Explanation

	L2RelayUE
	For L2 U2N Relay UE, the field is mandatory present. For L2 U2N Remote UE, it is absent.
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