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1. Introduction

RAN2 agreed AS conditions related to RSPR (Reference Signal Received Power) for relay/remote UE. According to the RAN2 agreements, AS layer should stop using the relay communication/discovery resource when the AS conditions are not met. However, the RAN2 agreements are not supported in TS 24.334. Thus, this discussion paper provides the RAN2 agreements and proposes how to support them in TS 24.334.
2. Background (RAN2 agreements)
	Agreements on relays

· …
· One common threshold (and hysteresis) is used for Remote UE. This threshold controls discovery solicitation message transmission, D2D resource usage for connecting/communicating with relay. Same threshold is used by RRC connected Remote UE to send SidelinkUEInformation message for relay discovery/communication.
· UE should indicate to eNB that it is Remote UE (for in-coverage case) or Relay UE when UEsidelinkinformation is triggered.  The eNB may use this information to decide whether to allocated resources to the UE or decide what resources.  

…
Connection establishment

· For the relay connection and RCC IDLE state UE (eMBMS or SC-PTM) :

·  When Remote UE is in state (eMBMS or SC-PTM) it can use a Relay UE if RSRP goes below a network configured threshold. When RSRP goes above this threshold Remote UE should stops using the relay communication resources.  

· To avoid ping pong effect hysteresis is introduced

· The exact time of traffic switching from Uu <-> PC5 is out of RAN2 scope and up to higher layers.

…


Based on the RAN2 agreements, the following can be observed.
Observation 1: In AS layer, there is a threshold used for Remote UE. This threshold controls discovery solicitation message transmission, D2D resource usage for connecting/communicating with relay. 
Observation 2: The threshold is used in RRC IDLE Remote UE as well as RRC connected Remote UE for relay discovery/communication.
Observation 3: UE-AS layer of Remote UE should stop using the relay communication when RSPR goes above threshold. 
The RAN2 agreements were captured in TS 36.331 as follows. The following section shows how AS layer of remote UE tests the remote UE threshold conditions. The AS layer compare the RSRP measurement with threshold provided in SIB 19.
	5.10.11.5
Sidelink remote UE threshold conditions

A UE capable of sidelink remote UE operation shall:

1>
if the threshold conditions specified in this section were not met:

2>
if threshHigh is not included in remoteUE-Config within SystemInformationBlockType19; or

2>
if threshHigh is included in remoteUE-Config within SystemInformationBlockType19; and the RSRP measurement of the PCell, or the cell on which the UE camps, is below threshHigh by hystMax (also included within remoteUE-Config):
3>
consider the threshold conditions to be met (entry);

1>
else:

2>
if threshHigh is included in remoteUE-Config within SystemInformationBlockType19; and the RSRP measurement of the PCell, or the cell on which the UE camps, is above threshHigh (also included within remoteUE-Config):
3>
consider the threshold conditions not to be met (leave);



Additionally, in TS 36.331, UE behaviours are specified depending on whether or not the AS conditions for remote UE threshold are met as follows,

	5.10.11
Sidelink remote UE operation

5.10.11.1
General

This procedure is used by a UE supporting sidelink remote UE operation and involves evaluation of the AS-layer conditions that need to be met in order for upper layers to configure a sidelink remote UE to receive/ transmit relay related sidelink PS discovery/ relay related sidelink communication. The AS-layer conditions merely comprise of being configured with radio resources that can be used for transmission, as well as whether or not having a selected sidelink relay UE.
5.10.11.2
AS-conditions for relay related sidelink communication transmission by sidelink remote UE
A UE capable of sidelink remote UE operation shall inform upper layers whether it is configured with radio resources that can be used for relay PS related sidelink communication transmission if the following conditions are met:
1>
if the UE is out of coverage; and is preconfigured with SL-Preconfiguration including discTxPoolList and preconfigRelay;

1>
else if in RRC_IDLE; and if the UE’s serving cell is suitable as defined in TS 36.304 [4]; and if SystemInformationBlockType18 includes commTxPoolNormalCommon and commTxAllowRelayCommon; and if SystemInformationBlockType19 includes discConfigRelay; and if the sidelink remote UE threshold conditions as specified in 5.10.11.5 are met;

1>
else if in RRC_CONNECTED; and if the UE is configured with commTxResources; and the UE is configured with commTxAllowRelayDedicated set to true;
5.10.11.3
AS-conditions for relay PS related sidelink discovery transmission by sidelink remote UE
A UE capable of sidelink remote UE operation shall inform upper layers whether it is configured with radio resources that can be used for relay related sidelink discovery transmission if the following conditions are met:
1>
if the UE is out of coverage; and is preconfigured with SL-Preconfiguration including discTxPoolList and preconfigRelay;

1>
else if in RRC_IDLE; and if the UE’s serving cell is suitable as defined in TS 36.304 [4]; and if discConfigPS is included in SystemInformationBlockType19; and if the sidelink remote UE threshold conditions as specified in 5.10.11.5 are met;
1>
else if in RRC_CONNECTED; and if discTxResourcesPS is configured;


According to the highlighted part above, UE-AS layer of remote UE informs upper layers whether AS conditions including the remote UE threshold conditions are met. 
Observation 4: UE-AS layer of Remote UE informs upper layers whether ‘AS-conditions for relay communication/discovery transmission by remote UE’ are met. 
RAN2 agreements for a relay UE were also specified. ‘Relay UE threshold conditions’ and ‘AS-conditions for relay PS related sidelink discovery transmission by sidelink relay UE’ are specified in [2] as follows
	5.10.10.3
AS-conditions for relay PS related sidelink discovery transmission by sidelink relay UE

A UE capable of sidelink relay UE operation shall inform upper layers that it is configured with radio resources that can be used for relay related sidelink discovery transmission if the following conditions are met:

1>
if in RRC_IDLE; and if the UE’s serving cell is suitable as defined in TS 36.304 [4]; and if SystemInformationBlockType19 includes discConfigPS including discTxPoolPS-Common and discConfigRelay; and if the sidelink relay UE threshold conditions as specified in 5.10.10.4 are met;

1>
else if in RRC_CONNECTED; and if discTxResourcesPS is configured;

5.10.10.4
Sidelink relay UE threshold conditions

A UE capable of sidelink relay UE operation shall:

1>
if the threshold conditions specified in this section were not met:

2>
if neither threshHigh nor threshLow is included in relayUE-Config within SystemInformationBlockType19;

3>
consider the threshold conditions to be met (entry);

2>
else if threshHigh is not included in relayUE-Config within SystemInformationBlockType19; or the RSRP measurement of the PCell, or the cell on which the UE camps, is below threshHigh by hystMax (also included within relayUE-Config); and

…


Observation 5: For relay UE, RAN2 requirements for AS conditions are also specified. 
3. How to support RAN2 agreements in CT1

However, these RAN2 agreements are not captured in [3]. According to observation 3, UE-AS layer shall stop relay communication when AS conditions are not met and inform upper layer of it. But, in the case, ProSe layer behaviour is not specified in [3]. It can cause misbehaviour of relay/remote UEs that the relay/remote UE keeps trying to transmit data/signalling via PC5 interface even if lower layers stops using the relay communication/discovery due to unsatisfied AS conditions.
Observation 6: According to indication for whether or not ‘AS-conditions for relay communication transmission by relay/remote UE’ are met, ProSe layer’s behaviour of relay/remote UE needs to be specified in TS 24.334.
For the discovery of relay/remote UEs, in sections in [3] related to the relay/remote UE discovery, some AS condition is already specified. The following is one of examples. 
	10A.2.3.2
Monitoring UE procedure for UE-to-network relay discovery initiation

The UE is authorised to perform the monitoring UE procedure for UE-to-network relay discovery if:

a)
the following is true:

1)
the UE is not served by E-UTRAN, is authorised to perform ProSe direct discovery for public safety use monitoring when the UE is not served by E-UTRAN as specified in clause 5, is authorised to act as a remote UE towards a UE-to-network relay as specified in clause 5 and is configured with the radio parameters to be used for ProSe direct discovery for public safety use when not served by E-UTRAN; or

2)
the UE is served by E-UTRAN, is authorised to perform ProSe direct discovery for public safety use monitoring in at least one PLMN as specified in clause 5, is authorised to act as a remote UE towards a UE-to-network relay in the registered PLMN as specified in clause 5, and the lower layers indicate that discovery operation of a UE-to-network relay is supported; and


The highlighted specification originally comes from ‘AS Conditions for establishing RRC Connection for sidelink communication/ discovery’ specified in section 5.3.3.1a of [2] but the meaning can cover ‘AS-conditions for relay communication transmission by remote UE’. Thus, the additional specification is not need
Observation 7: for discovery, there is no need of update for ‘AS-conditions for relay communication transmission by relay/remote UE’
For the relay communication, in direct link setup procedure initiation (the section 10.4.2.2 of [3]), there is no specification for any AS conditions. 
	
10.4.2.2
Direct link setup procedure initiation by initiating UE

The initiating UE shall meet the following pre-conditions before initiating this procedure:

-
a request from upper layers to establish a direct link with the target UE is received and there is no existing link between the initiating UE and that target UE;

-
the link layer identifier for the target UE (i.e., Layer 2 ID used for unicast communication) is available to the initiating UE (e.g., pre-configured or obtained via ProSe direct discovery); and 

-
the initiating UE is either authorised for ProSe direct communication in the serving PLMN, or has a valid authorization for ProSe direct communication when not served by E-UTRAN.

…


Proposal 1: for direct link setup procedure, ‘AS-conditions for relay communication transmission by remote UE’ needs to be added at initiating condition
When the relay/remote UE having established direct link receives the indication from lower layers that ‘AS-conditions for relay communication transmission by relay/remote UE’ are not met. The relay/remote UE should perform direct link release procedure. It needs to be specified in section 10.4.4 of TS 24.334. There are two options when performing the direct link release procedure. One is ‘explicit release’ that the Releasing UE sends release message to all peer UEs and another is ‘locally release’. 
According to observation 3, AS layer stops using relay communication right after AS conditions are not met. Thus, ProSe layer cannot have a time to send release message to peer UEs. 
Proposal 2: UE-ProSe layer should release locally all direct links when receiving the indication that AS condition for relay communication transmission by relay/remote UE’ are not met.
However, sending release message might be helpful to peer UEs because release message can prevent peer UEs from repeating unnecessary data/signalling transmission. 
Proposal 3: if CT1 think relay/remote UE needs a time to send release message to peer UEs, CT1 sends LS to RAN2.
4. Summary

Proposal 1: for direct link setup procedure, ‘AS-conditions for relay communication transmission by remote UE’ needs to be added at initiating condition
Proposal 2: UE-ProSe layer should release locally all direct links when receiving the indication that AS condition for relay communication transmission by relay/remote UE’ are not met.
Proposal 3: if CT1 think relay/remote UE needs a time to send release message to peer UEs, CT1 sends LS to RAN2.
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