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1.  Introduction
In RAN#91e meeting, a new WID [1] for sidelink relay was approved and one of the objectives common for both L2 and L3 is on the U2N relay discovery as listed below.
	1. Specify mechanisms for U2N relay discovery and (re)selection for L3 and L2 relaying [RAN2, RAN4]
a. Re-use LTE relay discovery and (re)selection as baseline


In this contribution, we discuss about the U2N relay discovery taking the SI output into account and provide some related proposals.
2.  Discussion
2.1 Discovery message differentiation
During the Sidelink relay SI phase in RAN2 meetings, the discovery mechanism was discussed and lots of agreements were agreed and captured in the TR 38.836 [2]. As noted in the WID, RAN2 is requested to strive for completion of the objective 1 by RAN2#92. Keeping this in mind, we would like to focus on the remaining issue captured in the TR from the perspective of stage3 design.
As agreed in TR 38.836, the protocol stack of discovery message is provided as following and regardless of shared resource pool (RP) or separated RP, a new LCID is introduced for discovery messages, i.e., discovery message is carried by a new SL SRB.


Figure 1 Protocol Stack of Discovery Message for UE-to-Network Relay 
The model of this SL-SRB for discovery message transmission is similar to that introduced for PC5-S signalling in R16 NR V2X, where the configurations of these SL-SRBs are specified in TS 38.331 with specified LCIDs so that all the UEs in the system are able to use the common configuration for SL-SRB. 
From RAN2 perspective, the design of SL-SRB0 specified in R16 NR V2X can be considered as baseline and the specified LCID could be the largest reserved LCID, i.e., LCID #61.
Proposal 1: Introduce one SL-SRB for discovery message with specified configurations, taking the SL-SRB0 as baseline, and with specified LCID #61.
One open issue left from SI is that whether there will be separate resource pool for discovery messages. From our perspective, we think separate RP is beneficial from UE power efficiency point of view however we also agree the system with shared RP will also work. Keeping the limited time in mind, we are ok to go forward based on the shared RP to avoid any potential RAN1 impact.
Proposal 2: Discovery message uses the shared resource pool with NR V2X communication.
Proposal 3: From RAN2 perspective, PHY layer solution is not required to differentiate the discovery message. 
2.2 Criteria to transmit discovery 
Leftover for idle/inactive mode
As agreed during SI, the RRC_IDLE and RRC_INACTIVE UE needs to have Uu RSRP between a minimum and a maximum Uu RSRP thresholds if provided by gNB before it can transmit discovery message as a relay UE. However, when checking the LTE stage3 design, we find the following three cases are missing:
· [bookmark: OLE_LINK85][bookmark: OLE_LINK86]Case1: neither minimum threshold nor maximum threshold is provided
· [bookmark: OLE_LINK83][bookmark: OLE_LINK84]Case2: only minimum threshold is provided and Uu RSRP is above the minimum threshold by a hysteresis
· Case3: only maximum threshold is provided and Uu RSRP is below the maximum threshold by a hysteresis
In LTE, the UE in these three cases consider itself meets the threshold condition. However, in NR sidelink relay, the Case1 may cause some misunderstanding from UE perspective if Proposal 2 is agreed. As we know, there is separate RP for discovery transmission in LTE, based on which the UE is able to know whether UE is able to perform relay handling in the network. However, if Proposal 2 is agreed for NR sidelink relay, i.e., the discovery message transmission shares the RP which is introduced in R16 for NR V2X. Then if neither of the thresholds is provided, the UE will not be able to distinguish whether the camped cell support R17 sidelink relay.
Proposal 4: In following cases, the RRC_IDLE and RRC_INACTIVE relay UE is only able to perform discovery message transmission:
· Uu RSRP is within a configured minimum threshold and a configured maximum threshold, or
· only minimum threshold is provided and Uu RSRP is above the minimum threshold by a hysteresis, or
· only maximum threshold is provided and Uu RSRP is below the maximum threshold by a hysteresis
Also, as agreed in SI, the RRC_IDLE and RRC_INACTIVE UE is allowed to transmit discovery message as remote UE if Uu RSRP of serving cell is lower than a configured threshold. However, the handling for the case where the threshold for being remote UE is not provided by the network is unclear. In LTE, this case is supported and in this case the remote UE considers itself that it meets the threshold condition. But because of the same reason as discussed above for the relay UE condition, we also think this case should not be supported for remote UE.
Proposal 5: the RRC_IDLE and RRC_INACTIVE remote UE is only able to perform discovery message transmission, if Uu RSRP of serving cell is below a configured minimum threshold.
With respect to the detailed value for all the thresholds, we can take the LTE design as baseline to save the time. In LTE, the Uu RSRP range for normal measurement (i.e., RSRP-Range) and the RSRP range for thresholds of relay (i.e., RSRP-RangeSL4) are specified in TS 36.331 as following:
RSRP-Range ::=						INTEGER(0..97)
<<<<<<<<<<skipped>>>>>>>>
RSRP-RangeSL4-r13 ::=				INTEGER(0..49)
It is observed that the value range of thresholds for relay is the half of normal Uu RSRP range. To save the discussion time, we think same design principle can be applied in NR Sidelink relay.
Proposal 6: Define threshHighRelay and threshLowRelay for relay UE and threshHighRemote for remote UE. The value range for the three thresholds can be half of RSRP-Range specified in TS 38.331 (i.e. INTEGER (0..64)).
Leftover for connected mode
For UE in RRC_CONNECTED, whether it can be remote UE or relay UE should be under the control of gNB and in our understanding, same principle is adopted in LTE. In general, the eNB is able to control the UE to be a relay UE or remote UE by providing discovery resource pool. However, as mentioned above, if shared resource pool is agreed, the gNB needs other parameter to achieve the control. 
For L3 U2N relay, in addition to the existing RP introduced in R16 NR V2X, one indication is needed for UE to determine whether it can be remote UE or relay UE.
For L2 U2N relay, the situation can be a little different. The L2 relay UE should support relaying of remote UE’s RRC message for RRC connection establishment via RLC bearer to gNB and the configuration of the RLC bearer can be provided by gNB via dedicated signal or default configuration. If it is agreed to provide the RLC bearer configuration by dedicated signal, then this dedicated signal can be treated as the indication to allow the relay UE to perform discovery message transmission. Otherwise, explicit indication is needed for L2 relay UE as proposed for L3 relay UE. Considering that the RLC bearer for relaying the initial RRC message of remote UE can be similar to the SRB0/1, we think it is beneficial to define it with default configuration and therefore, for L2 relay UE, one separate indication should also be introduced as that for L3 relay UE.
[bookmark: _GoBack]Proposal 7: NW uses dedicated signalling (i.e. separate indication) to indicate whether remote UE and relay UE in the RRC_CONNECTED is allowed to perform discovery message transmission.
For the RRC_CONNECTED L2 remote UE, the transmission of discovery message is mainly for mobility purpose. From RAN perspective, the mobility of remote UE should be performed based on measurement. Based on this, we think UE is able to know whether it can be L2 remote UE via the measurement configuration assuming there should be configuration on sidelink discovery measurement. Furthermore, from the perspective of the remote UE, no matter it is OoC or IC, the UE behaviour should be the same.
Proposal 8: RAN2 to further decide whether L2 RRC_CONNECTED remote UE can determine whether it is allowed to perform discovery message transmission, based on the dedicated SD-RSRP measurement configuration provided by gNB.
In LTE L3 sidelink relay, the content of discovery message is purely decided by SA2 and they are all upper layer parameters including the information of PLMN, service code, etc. However, for NR Sidelink L2 U2N relay, more AS handling should be performed by remote UE, e.g., in case of intra-gNB path switch, the remote UE needs to acquire the relay UE’s ID and cell ID. There could two ways to achieve this:
· Alt1: Remote UE acquire the IDs during the discovery procedure
· Alt2: Remote UE acquires the IDs after the PC5 RRC connection establishment
If Alt2 is selected, it requires the remote UE to establish PC5 RRC connections with many relay UEs around in order to complete the measurement report. Obviously, Alt1 is more efficient since it does not require extra handling. To achieve this efficiency, the AS information, e.g., relay UE ID and cell ID, should be carried in the discovery messages. Considering the discovery message is upper layer signal, it is better to enable AS to transfer the AS parameters to upper layer and from the perspective of upper layer, the AS parameters can be treated as a container and encapsulated in the discovery message. For doing this, there may be concerns on the discovery message size. In our understanding, the size limitation for discovery message should be the maximum size of a PDCP SDU size, i.e., 9000 bytes, which is big enough for a discovery message. 
Proposal 9: Send LS to SA2: Some potential necessary AS parameters, e.g. relay UE ID and cell ID, may need to be encapsulated by upper layer as a container in discovery message, which will be informed to SA2 once agreed.
3. Conclusion
In this contribution, we have a discussion on the U2N relay discovery and the following proposals were provided:
Proposal 1: Introduce one SL-SRB for discovery message with specified configurations, taking the SL-SRB0 as baseline, and with specified LCID #61.
Proposal 2: Discovery message uses the shared resource pool with NR V2X communication.
Proposal 3: From RAN2 perspective, PHY layer solution is not required to differentiate the discovery message. 
Proposal 4: In following cases, the RRC_IDLE and RRC_INACTIVE relay UE is only able to perform discovery message transmission:
· Uu RSRP is within a configured minimum threshold and a configured maximum threshold, or
· only minimum threshold is provided and Uu RSRP is above the minimum threshold by a hysteresis, or
· only maximum threshold is provided and Uu RSRP is below the maximum threshold by a hysteresis
Proposal 5: the RRC_IDLE and RRC_INACTIVE remote UE is only able to perform discovery message transmission, if Uu RSRP of serving cell is below a configured minimum threshold.
Proposal 6: Define threshHighRelay and threshLowRelay for relay UE and threshHighRemote for remote UE. The value range for the three thresholds can be half of RSRP-Range specified in TS 38.331 (i.e. INTEGER (0..64)).
Proposal 7: NW uses dedicated signalling (i.e. separate indication) to indicate whether remote UE and relay UE in the RRC_CONNECTED is allowed to perform discovery message transmission.
Proposal 8: RAN2 to further decide whether L2 RRC_CONNECTED remote UE can determine whether it is allowed to perform discovery message transmission, based on the dedicated SD-RSRP measurement configuration provided by gNB.
Proposal 9: Send LS to SA2: Some potential necessary AS parameters, e.g. relay UE ID and cell ID, may need to be encapsulated by upper layer as a container in discovery message, which will be informed to SA2 once agreed.
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5. Text Proposal for TS 38.331
[bookmark: _Toc60777612][bookmark: _Toc60868393]9.1.1.4	SCCH configuration
Parameters that are specified for unicast of NR sidelink communication, which is used for the sidelink signalling radio bearer of PC5-RRC message. The SL-SRB using this SCCH configuration is named as SL-SRB3.
	Name
	Value
	Semantics description
	Ver

	PDCP configuration
	
	
	

	>t-Reordering
	Undefined
	Selected by the receiving UE, up to UE implementation
	

	>pdcp-SN-Size
	12
	
	

	RLC configuration
	
	AM RLC
	

	>sn-FieldLength
	12
	
	

	>t-Reassembly
	Undefined
	Selected by the receiving UE, up to UE implementation
	

	>logicalChannelIdentity
	3
	
	

	MAC configuration
	
	
	

	>priority
	1
	
	

	>prioritisedBitRate
	infinity
	
	

	>logicalChannelGroup
	0
	
	

	>schedulingRequestId
	0
	The scheduling request configuration with this value is applicable for this SCCH if configured by the network.
	



Parameters that are specified of NR sidelink communication, which is used for the sidelink signalling radio bearer of unprotected PC5-S message (e.g. Direct Link Establishment Request, TS 24.587 [57]). The SL-SRB using this SCCH configuration is named as SL-SRB0.
	Name
	Value
	Semantics description
	Ver

	PDCP configuration
	
	
	

	>t-Reordering
	Undefined
	Selected by the receiving UE, up to UE implementation
	

	>pdcp-SN-Size
	12
	
	

	RLC configuration
	
	UM RLC
	

	>sn-FieldLength
	6
	
	

	>t-Reassembly
	Undefined
	Selected by the receiving UE, up to UE implementation
	

	>logicalChannelIdentity
	0
	
	

	MAC configuration
	
	
	

	>priority
	1
	
	

	>prioritisedBitRate
	infinity
	
	

	>logicalChannelGroup
	0
	
	

	>schedulingRequestId
	0
	The scheduling request configuration with this value is applicable for this SCCH if configured by the network.
	



Parameters that are specified for unicast of NR sidelink communication, which is used for the sidelink signalling radio bearer of PC5-S message establishing PC5-S security (e.g. Direct Link Security Mode Command and Direct Link Security Mode Complete, TS 24.587 [57]). The SL-SRB using this SCCH configuration is named as SL-SRB1.
	Name
	Value
	Semantics description
	Ver

	PDCP configuration
	
	
	

	>t-Reordering
	Undefined
	Selected by the receiving UE, up to UE implementation
	

	>pdcp-SN-Size
	12
	
	

	RLC configuration
	
	AM RLC
	

	>sn-FieldLength
	12
	
	

	>t-Reassembly
	Undefined
	Selected by the receiving UE, up to UE implementation
	

	>logicalChannelIdentity
	1
	
	

	MAC configuration
	
	
	

	>priority
	1
	
	

	>prioritisedBitRate
	infinity
	
	

	>logicalChannelGroup
	0
	
	

	>schedulingRequestId
	0
	The scheduling request configuration with this value is applicable for this SCCH if configured by the network.
	



Parameters that are specified for unicast of NR sidelink communication, which is used for the sidelink signalling radio bearer of protected PC5-S message except Direct Link Security Mode Complete. The SL-SRB using this SCCH configuration is named as SL-SRB2.
	Name
	Value
	Semantics description
	Ver

	PDCP configuration
	
	
	

	>t-Reordering
	Undefined
	Selected by the receiving UE, up to UE implementation
	

	>pdcp-SN-Size
	12
	
	

	RLC configuration
	
	AM RLC
	

	>sn-FieldLength
	12
	
	

	>t-Reassembly
	Undefined
	Selected by the receiving UE, up to UE implementation
	

	>logicalChannelIdentity
	2
	
	

	MAC configuration
	
	
	

	>priority
	1
	
	

	>prioritisedBitRate
	infinity
	
	

	>logicalChannelGroup
	0
	
	

	>schedulingRequestId
	0
	The scheduling request configuration with this value is applicable for this SCCH if configured by the network.
	




Parameters that are specified for NR sidelink discovery, which is used for the sidelink signalling radio bearer of message in Model A discovery model (i.e. Discovery Announcement message) and message in Model B (i.e. Discovery Solicitation message and Discovery Response message). The SL-SRB using this SCCH configuration is named as SL-SRB4.
	Name
	Value
	Semantics description
	Ver

	PDCP configuration
	
	
	

	>t-Reordering
	Undefined
	Selected by the receiving UE, up to UE implementation
	

	>pdcp-SN-Size
	12
	
	

	RLC configuration
	
	UM RLC
	

	>sn-FieldLength
	6
	
	

	>t-Reassembly
	Undefined
	Selected by the receiving UE, up to UE implementation
	

	>logicalChannelIdentity
	61
	
	

	MAC configuration
	
	
	

	>priority
	1
	
	

	>prioritisedBitRate
	infinity
	
	

	>logicalChannelGroup
	0
	
	

	>schedulingRequestId
	0
	The scheduling request configuration with this value is applicable for this SCCH if configured by the network.
	



6. Text Proposal for TS 38.321
[bookmark: _Toc37296324][bookmark: _Toc46490455][bookmark: _Toc52752150][bookmark: _Toc52796612][bookmark: _Toc60791891]6.2.4	MAC subheader for SL-SCH
The MAC subheader consists of the following fields:
-	V: The MAC PDU format version number field indicates which version of the SL-SCH subheader is used. In this version of the specification, the V field is set to "0". The V field size is 4 bits;
-	SRC: The SRC field carries the 16 most significant bits of the Source Layer-2 ID set to the identifier provided by upper layers as defined in TS 23.287 [19]. The length of the field is 16 bits;
-	DST: The DST field carries the 8 most significant bits of the Destination Layer-2 ID set to the identifier provided by upper layers as defined in TS 23.287 [19]. The length of the field is 8 bits;
-	LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC CE within the scope of one Source Layer-2 ID and Destination Layer-2 ID pair or padding as described in Tables 6.2.4-1 for SL-SCH. There is one LCID field per MAC subheader except for SL-SCH subheader. The LCID field size is 6 bits;
-	L: The Length field indicates the length of the corresponding MAC SDU in bytes. There is one L field per MAC subheader except for SL-SCH subheader and subheaders corresponding to the fixed-sized MAC CE or padding. The size of the L field is indicated by the F field;
-	F: The Format field indicates the size of the Length field. There is one F field per MAC subheader except for SL-SCH subheader and subheaders corresponding to the fixed-sized MAC CE or padding. The size of the F field is 1 bit. The value 0 indicates 8 bits of the Length field. The value 1 indicates 16 bits of the Length field;
-	R: Reserved bit, set to 0.
The MAC subheader is octet aligned.
Table 6.2.4-1 Values of LCID for SL-SCH
	Index
	LCID values

	0
	SCCH carrying PC5-S messages that are not protected

	1
	SCCH carrying PC5-S messages "Direct Security Mode Command" and "Direct Security Mode Complete"

	2
	SCCH carrying other PC5-S messages that are protected

	3
	SCCH carrying PC5-RRC messages

	4–19
	Identity of the logical channel

	20–6061
	Reserved

	61
	Discovery message in Model A and Model B discovery model

	62
	Sidelink CSI Reporting

	63
	Padding
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