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1.	Introduction
In the last RAN2 13bis-e meeting, the following agreement is made. 
Agreements:
Proposal 2-1 [easy]: For L3 relay, the use of PLMN ID and cell ID in relay (re)selection is up to SA2
Proposal 2-2 [easy]: For L2 relay, PLMN ID supported as additional AS criteria for relay (re)selection.  Whether cell ID is used can be further discussed by RAN2.
Proposal 3-1 [easy]: Besides serving cell ID, PLMN ID, L2/L3 relay support (if agreed in discovery session) and relay load, other additional AS criteria are not considered in this release.
We studied further specific AS layer criteria based on the agreement in this contribution.

[bookmark: OLE_LINK12][bookmark: OLE_LINK13]2. Discussion
2.1 PLMN ID and cell ID
Upper layer will make a final decision whether PLMN ID and/or CELL ID is included in discovery message. The AS layer can recommend to the upper layer about the discovery contents. If the contents can provide special requirements (e.g., service continuity) for relay (re-)selection, it should be included in the discovery message.
Using PLMN ID for relay (re-)selection is already agreed on in the last RAN2 113bis-e meeting. Meanwhile, using cell ID can be different in each case of L2 and L3 relay. In the case of L3 relay, whether cell ID is included in discovery message can be decided in the upper layer. Because it doesn’t affect the AS layer operation in the L3 relay case. However, in the L2 relay, remote UE can get an advantage in service continuity when the remote UE selects a relay UE in the same cell. For example, if there are several candidate relay UE that are above the SD-RSRP threshold, the remote UE which selects a relay UE in the same cell doesn’t need to do the HO procedure. In other words, the remote UE can gain in the side of signal overhead and latency. The information for relay selection and reselection can be included in discovery message commonly L2 and L3 relay.
Proposal 1: The information for relay selection and reselection can be included in common discovery message for L2 and L3 relay.
Proposal 2: For L2 relay, cell ID can be a criterion for relay selection and reselection to support service continuity.
Proposal 3: Cell ID should be included in discovery message.

2.2. Relay load 
2.2.1 A value indicating relay load in LTE
According to the TS 24.334 spec in LTE, discovery message includes the content of ‘status indicator’. The ‘status indicator’ includes ‘resource status indicator’. This ‘resource status indicator’ represents whether the resource of relay/remote UE is available. Using this indicator, relay UE can show whether additional remote UE can be connected with the relay UE itself. If the ‘resource status indicator’ sets ‘0’, it shows that the resource for connection is available. On the other hand, if the ‘resource status indicator’ sets ‘1’, it shows that the resource for connection is not available. So, if remote UE receives discovery message which includes that ‘resource status indicator’ sets ‘1’, the remote UE can measure SD-RSRP using the receive discovery message. But in this case, the additional remote UE cannot try to connect to the relay UE by using this discovery message. The related spec (TS 24.334) contents are captures as below.       

	Table 11.2.5.1.4: PC5_DISCOVERY message for UE-to-Network Relay Discovery Announcement
	Information Element
	Type/Reference
	Presence
	Length (bits)

	Message Type (NOTE)
	Message Type
12.2.2.10
	M
	8

	Relay Service Code
	Binary
12.2.2.51
	M
	24

	Announcer Info
	Binary
12.2.2.50
	M
	48

	ProSe Relay UE ID
	Binary
12.2.2.49
	M
	24

	Status Indicator
	Binary
12.2.2.67
	M
	8

	Spare
	Binary
12.2.2.56
	M
	80

	MIC
	Binary
12.2.2.11
	M
	32

	UTC-based Counter LSB
	Binary
12.2.2.22
	M
	8

	NOTE:	The Discovery Type is set to "Restricted discovery", the Content Type is set to "UE-to-Network Relay Discovery Announcement or UE-to-Network Relay Discovery Response" and the Discovery Model is set to "Model A".



Table 11.2.5.1.6: PC5_DISCOVERY message for UE-to-Network Relay Discovery Response
	Information Element
	Type/Reference
	Presence
	Length (bits)

	Message Type (NOTE)
	Message Type
12.2.2.10
	M
	8

	Relay Service Code
	Binary
12.2.2.51
	M
	24

	Discoveree Info
	Binary
12.2.2.50
	M
	48

	ProSe Relay UE ID
	Binary
12.2.2.49
	M
	24

	Status Indicator
	Binary
12.2.2.67
	M
	8

	Spare
	Binary
12.2.2.56
	M
	80

	MIC
	Binary
12.2.2.11
	M
	32

	UTC-based Counter LSB
	Binary
12.2.2.22
	M
	8

	NOTE:	The Discovery Type is set to "Restricted discovery", the Content Type is set to "UE-to-Network Relay Discovery Announcement or UE-to-Network Relay Discovery Response" and the Discovery Model is set to "Model B".



[bookmark: _Toc525231460][bookmark: _Toc59198860][bookmark: _Toc68191011]12.2.2.67	Status Indicator
This parameter is used to indicate the status of ProSe UE-to-network relay.
This parameter is coded as shown in figure 12.2.2.67.1 and table 12.2.2.67.1.
Resource Status Indicator (RSI) is used to indicate whether or not the UE has resources available to provide a connectivity service for additional ProSe-enabled public safety UEs.
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Figure 12.2.2.67.1: Status Indicator parameter
Table 12.2.2.67.1: Status Indicator parameter
	RSI (octet 1)

	Bit

	8
	
	
	
	

	0
	
	
	
	the UE does not have resources available to provide a connectivity service for additional ProSe-enabled public safety UEs

	1
	
	
	
	the UE has resources available to provide a connectivity service for additional ProSe-enabled public safety UEs

	

	
Bits 1 to 7 of octet 1 are spare and shall be coded as zero (see NOTE).

	NOTE:	Bits 1 to 7 of octet 1 were reserved in earlier versions of the protocol.



[bookmark: _Toc525231303][bookmark: _Toc59198703][bookmark: _Toc68190854]10A.2.12.3	UE-to-network relay selection procedure completion
If there exists only one ProSe UE-to-network relay candidate satisfying the conditions in subclause 10A.2.12.2, then that ProSe UE-to-network relay UE is selected. If there exist more than one ProSe UE-to-network relay candidate satisfying the conditions in subclause 10A.2.12.2, any relay candidates not satisfying the non-radio related ProSe layer criteria shall be discarded, and out of the remaining relay candidates, the relay candidate with the highest ranking of the lower layer criteria shall be selected. The UE may take the value of the Resource Status Indicator bit of the Status Indicator parameter of the PC5_DISCOVERY message for UE-to-Network Relay Discovery Announcement or PC5_DISCOVERY message for UE-to-Network Relay Discovery Response into account when deciding which ProSe UE-to-network relay to select. It is up to the UE implementation whether the ProSe layer or the lower layers takes the final selection on which ProSe UE-to-network relay UE to select.



Observation 1: The ‘status indicator’ in the LTE discovery message can give information on whether a new sidelink connection is available or not. 

Observation 2: The ‘status indicator’ in the LTE discovery message can reflect semantically whether the UE is overloaded or not.

Proposal 4: The ‘status indicator’ in the discovery message in LTE can be used to show the load of relay UE.

2.2.2. Relay load from AS layer
If AS layer inform the load information to the upper layer, the upper layer can use it to set the ‘status indicator’ value. We can specify which information can provide to the upper layer to set the ‘status indicator’ value. In the current RAN2 post-e-mail discussion related to this issue ([Post113bis-e][602][Relay] Definition of relay load criterion), the following options were discussed for measuring the load of relay UE.
	< e-mail discussion [Post113bis-e][602][Relay] >
Option 1: Number of PC5 connections to Remote UEs currently being actively used for relaying
Option 2: Resource pool usage or capacity
Option 3: Number of remote UEs being served by the relay UE
Option 4 – free bandwidth (or achievable bit rate) that relay UE can provide for relay traffic.


The number of PC5 connections to Remote UEs currently being actively used for relaying (option 3) or the number of remote UEs being served by the remote UE (Option 1) can be difficult to be reference values to measure the load of relay UE. Even if the number of Remote UEs or active PC5-S link is large, if the Relay UE has enough capability to handle data transmission and reception sufficiently, we cannot judge that the relay UE is overloaded. 
On the other hand, resource pool usage or capacity (Option3) or free bandwidth that relay UE can provide for relay traffic is also improper to measure relay load. It is possible to measure the past values using those values, but we need to discuss how to estimation the future resource pool usage or free bandwidth. Also, CBR and priority should be considered to measure the past and future resource pool usage or free bandwidth. So, it seems to quite complicated work to make a function to estimate relay load.
Proposal 5: None of the below options are proper to measure relay load.  
· Option 1: Number of PC5 connections to Remote UEs currently being actively used for relaying
· Option 2: Resource pool usage or capacity
· Option 3: Number of remote UEs being served by the relay UE
· Option 4: free bandwidth (or achievable bit rate) that relay UE can provide for relay traffic.

Some feasibility features agreed at RAN1 are the number of PSCCH receiving one slot, the size of non-overlapping RB, or the number of HARQ processes. These features can be considered the value for relay load. RAN2 can also discuss these features. 
It does not seem to be easy to find simple and proper parameters to measure relay load. Measuring load based on the UE implementation can be a simple way. The AS layer notifies the upper layer if the AS layer judges itself to be loaded. Then the upper layer decides whether the ‘status indication’ sets in the discovery message. If the ‘status indication’ is set as overloaded, any additional remote UE will not try to contact based on the discovery message. 
Proposal 6: Relay load measurement can be done based on the UE implementation.
 
3.  Conclusion
Proposal 1: The information for relay selection and reselection can be included in common discovery message for L2 and L3 relay.
Proposal 2: For L2 relay, cell ID can be a criterion for relay selection and reselection to support service continuity.
Proposal 3: Cell ID should be included in discovery message.
Proposal 4: The ‘status indicator’ in the discovery message in LTE can be used to show the load of relay UE.  
   
Proposal 5: None of the below options are proper to measure relay load.  
· Option 1: Number of PC5 connections to Remote UEs currently being actively used for relaying
· Option 2: Resource pool usage or capacity
· Option 3: Number of remote UEs being served by the relay UE
· Option 4: free bandwidth (or achievable bit rate) that relay UE can provide for relay traffic.
Proposal 6: Relay load measurement can be done based on the UE implementation.
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