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1.  Introduction
In RAN2 #113bis-e meeting, the discovery procedure for sidelink relay was discussed and the following agreements were made:
Proposal 3a: [Easy] As in LTE, the RRC_IDLE/RRC_INACTIVE relay UE is able to perform discovery message transmission, in case:
-	Uu RSRP is above a configured minimum threshold by a hysteresis and below a configured maximum threshold by a hysteresis, 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 3b: [Easy] As in LTE, the RRC_IDLE/RRC_INACTIVE remote UE is able to perform discovery message transmission, if and only if Uu RSRP of serving cell is below a configured minimum threshold by a hysteresis.
Proposal 5: [Easy] 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.
Proposal 8a: [Easy] One new SL-SRB4 is used for all discovery messages. Its parameters will be fixed and defined as SCCH configuration in 38.331. (FFS on the LCH priority in Proposal 8b)
Proposal 10: [Easy] No ciphering and integrity protection in PDCP layer is needed for the discovery messages.

Proposal 1	[Easy][19/23] Shared resource pool shall be the baseline for discovery message transmission/reception.
Proposal 3	[Easy][23/23]: For determining whether remote UE and/or relay UE in RRC CONNECTED can trigger discovery message transmission, i.e., the remote UE and relay UE in the RRC_CONNECTED can use the threshold based methods as in IDLE/INACTIVE, to determine whether it is allowed to perform discovery message transmission.
Proposal 4	[Easy][23/23]: Relay UE and remote UE (IC) in RRC CONNECTED can use the discovery configuration provided via dedicated signalling if available.
Proposal 5	[Easy][23/23]: Relay UE and remote UE (IC) in RRC IDLE or RRC INACTIVE shall use the discovery configuration provided via SIB if available.
Proposal 7	[Easy][20/22]: WA: L3 relay UE uses pre-configuration for discovery, only if the discovery SIB configuration is not provided by gNB, in case its serving carrier is not shared with carrier for sidelink operation. Otherwise, L3 relay UE uses the configuration for discovery provided by gNB.
Proposal 8	[Easy][22/23]: L2 relay UE will always use the discovery configuration provided by gNB (either via SIB or dedicated signalling).
Proposal 9	[For discussion][17/23]: FFS: Remote UE (regardless of L2 relaying or L3 relaying) performs discovery based on pre-configuration, only if the discovery configuration is not provided by gNB (regardless not provided, or not able to provide, or not able to obtain in OOC, etc.). Otherwise, Remote UE uses the configuration for discovery provided by gNB.
However, there are still some remaining issues on the discovery transmission. In this contribution, we will have a detailed discussion on the remaining issues so that the common part of discovery can be completed before June. 
2.  Discussion
2.1 Transmission power and resource pool
In TS 36.300 [1] subclause 23.11.1, it is specified that the UE determines the transmit power of discovery message based on open loop power control parameters as following:
There are three range classes. Upper layer authorisation provides applicable range class of the UE. Maximum allowed transmission power for each range class is signalled in SIB19. UE uses the applicable maximum allowed transmission power corresponding to its authorised range class. This puts an upper limit on the determined transmit power based on open loop power control parameters.
Observation 1: In LTE, the transmission power of discovery message is determined based on OLPC.
In last RAN2 meeting, it was agreed that shared resource pool shall be the baseline for discovery message transmission, however, it is FFS whether separate resource should be supported in addition. During the discussion in last meeting, companies thought whether separate resource should be defined is coupled with whether the transmission power of discovery message is fixed. 
As captured in the latest WID [2], the LTE relay discovery mechanism should be treated as baseline. Therefore, OLPC should be applied for NR sidelink relay discovery message transmission and in fact, it is what specified for NR sidelink communication in Rel-16. Based on this understanding, it is sufficient to support shared resource pool only.
Proposal 1: The transmission power of NR sidelink relay discovery message is determined based on OLPC.
Proposal 2: Separated resource pool for NR sidelink relay discovery message transmission is not needed.
2.2 Discovery configuration 
According to previous agreements, L3 U2N remote UE, L3 U2N relay UE and L2 U2N remote UE are allowed to transmit discovery message based on pre-configuration when connecting to a gNB which is not capable of sidelink relay operation in case its serving carrier is not shared with carrier for sidelink operation. That is to say if the serving carrier of non-capable gNB is shared with carrier for sidelink operation, they are not allowed to transmit discovery message.
In addition, it was agreed that L2 U2N relay UE should be always connected to a gNB which is capable of sidelink relay operation including providing configurations for transmission of discovery message. That means L2 U2N relay UE is not allowed to transmit discovery message when it is connected to a gNB which is not capable of sidelink relay operation, no matter its serving carrier is shared with carrier for sidelink operation or not.
Proposal 3: Relay UE (both L2 and L3) and remote UE (both L2 and L3) are not allowed to transmit discovery when connecting to a gNB which is not capable of sidelink relay operation, in case its serving carrier is shared with carrier for sidelink operation.
In Rel-16 NR sidelink, the gNB capable of NR sidelink operation broadcasts its supported sidelink carrier information, including both intra and inter carriers. In details, there are serval cases as following:
Case1: sidelink carrier used for NR sidelink communication is not included in SIB12
It can be understood  that the sidelink carrier is neither serving carrier of gNB nor the supported inter carrier. In this case, the UE performs sidelink communication on the sidelink carrier based on pre-configuration.
Case2: sidelink carrier used for NR sidelink communication is included in SIB12 without Tx RP
In this case, the UE needs to turn to RRC_CONNECTED state to request Tx RP via dedicated signalling. In case the UE is not allowed to perform sidelink communication, e.g., because of authorization check failure, the gNB is able to control the UE behaviour by not providing dedicated signalling with Tx RP of sidelink carrier. 
Case3: sidelink carrier used for NR sidelink communication is included in SIB12 with Tx RP
In this case, the UE performs NR sidelink communication based on SIB12.
Considering it was agreed in RAN2 that shared resource pool shall be the baseline for discovery message transmission/reception, the discovery configuration to be used (i.e., dedicated signalling, SIB, or pre-configuration) should follow the same principle of Rel-16 NR sidelink design. Therefore, we have the following proposal.
Proposal 4: For Relay UE (both L2 and L3) and remote UE (both L2 and L3), the discovery configuration to be used (i.e. dedicated signalling, SIB or pre-configuration) follows the same principle of Rel-16 NR sidelink UE on which configuration to use for Tx RP, when the gNB is capable of sidelink relay operation, i.e.:
1) Relay UE and remote UE apply pre-configuration, when the sidelink carrier for discovery message transmission is neither the serving carrier of gNB nor included in SIB, and there is no Uu deployment at the sidelink carrier;
2) Relay UE and remote UE enters RRC_CONNECTED state to request dedicated discovery configuration when sidelink carrier is either the serving carrier of gNB or included in SIB without Tx RP:
a) In this case, UE is not allowed to perform discovery message if dedicated discovery configuration is not provided;
b) Otherwise, UE uses the dedicated discovery configuration to transmit discovery message.
Another left over issue is whether the L2 remote UE that is out of coverage and connected to a gNB indirectly can perform discovery transmission based on SIB, dedicated signalling or pre-configuration. Companies argued that since the remote UE is out of coverage, it should perform sidelink communication based on pre-configuration according to Rel-16 NR sidelink design. We tend to agree this understanding under the Rel-16 framework considering the remote UE is in physically OoC state. However, in Rel-17 NR sidelink relay framework, this understanding is not reasonable, especially for L2 sidelink UE-to-Network relay. As captured in the latest WID, one of the motivation to introduce U2N relay is to extend the cell coverage. In L2 relay scenario, it enables the gNB to extend and  control the coverage. When a remote UE is connected to a L2 relay UE, it indeed is in logical coverage of the cell/gNB. Since it is able to receive the SIB and dedicated signalling from the gNB capable of NR sidelink relay, it is strange and unacceptable to ask the remote UE to apply pre-configuration.
Proposal 5: In L2 U2N relay, RRC_IDLE or RRC_INACTIVE remote UE, which is out of coverage, can perform discovery transmission based on the discovery configuration in the SIB of gNB received via relay UE.
Proposal 6: In L2 U2N relay, RRC_CONNECTED remote UE, which is out of coverage, should perform discovery transmission based on the discovery configuration in dedicated signalling received from gNB via relay UE.
According to the agreement achieved for sidelink relay so far, it is clear that at least the thresholds (including Uu RSRP thresholds and SD-RSRP threshold) for remote UE and relay UE are needed. Keeping this in mind, it seems straightforward that UE is able to distinguish whether gNB is capable of supporting sidelink relay or not by checking whether the thresholds are broadcasted or not. However, how to distinguish the cases where gNB is “not capable” and “capable but does not provide these thresholds in SIB” is tightly related to the ASN.1 design. Considering the WI is started just, we think it is too early to discuss the ASN.1 details at this stage.
Proposal 7: The detailed ASN.1 design to differentiate the cases where gNB is “not capable” and “capable but does not provide discovery configuration in SIB” can be postponed to the running CR stage.
In summary, the discovery configuration to be used is given as below table.
	 
	OOC w/o relay UE
	OOC via relay UE
	not-capable gNB, for inter-carrier (IC)
	not-capable gNB, for intra-carrier (IC)
	gNB is capable but does not provide discovery configuration in SIB, in case the SL carrier is neither the serving carrier of gNB nor configured in SIB12 (IC)
	gNB is capable but does not provide discovery related SIB configuration, in case the SL carrier is either the serving carrier of gNB or configured in SIB12 (IC)

	L3 relay UE
	-
	-
	Pre-config
	Not allowed to transmit
	Pre-config
	Enter connected mode to use dedicated signalling, if any. Otherwise, not allowed. 

	L2 relay UE
	-
	-
	Not allowed to transmit
	Not allowed to transmit
	Pre-config
	Enter connected mode to use dedicated signalling, if any. Otherwise, not allowed.

	L3 remote UE
	Pre-config
	Pre-config
	Not allowed to transmit
	Pre-config
	Enter connected mode to use dedicated signalling, if any. Otherwise, not allowed.

	L2 remote UE
 
	Pre-config
	SIB/Dedicated 
	Pre-config
	Not allowed to transmit
	Pre-config
	Enter connected mode to use dedicated signalling, if any. Otherwise, not allowed.



3. Conclusion
In this contribution, we have a discussion on the U2N relay discovery and the following proposals were provided:
Observation 1: In LTE, the transmission power of discovery message is determined based on OLPC.
Proposal 1: The transmission power of NR sidelink relay discovery message is determined based on OLPC.
Proposal 2: Separated resource pool for NR sidelink relay discovery message transmission is not needed.
Proposal 3: Relay UE (both L2 and L3) and remote UE (both L2 and L3) are not allowed to transmit discovery when connecting to a gNB which is not capable of sidelink relay operation, in case its serving carrier is shared with carrier for sidelink operation.
Proposal 4: For Relay UE (both L2 and L3) and remote UE (both L2 and L3), the discovery configuration to be used (i.e. dedicated signalling, SIB or pre-configuration) follows the same principle of Rel-16 NR sidelink UE on which configuration to use for Tx RP, when the gNB is capable of sidelink relay operation, i.e.:
1) [bookmark: _GoBack]Relay UE and remote UE apply pre-configuration, when the sidelink carrier for discovery message transmission is neither the serving carrier of gNB nor included in SIB, and there is no Uu deployment at the sidelink carrier;
2) Relay UE and remote UE enters RRC_CONNECTED state to request dedicated discovery configuration when sidelink carrier is either the serving carrier of gNB or included in SIB without Tx RP:
a) In this case, UE is not allowed to perform discovery message if dedicated discovery configuration is not provided;
b) Otherwise, UE uses the dedicated discovery configuration to transmit discovery message.
Proposal 5: In L2 U2N relay, RRC_IDLE or RRC_INACTIVE remote UE, which is out of coverage, can perform discovery transmission based on the discovery configuration in the SIB of gNB received via relay UE.
Proposal 6: In L2 U2N relay, RRC_CONNECTED remote UE, which is out of coverage, should perform discovery transmission based on the discovery configuration in dedicated signalling received from gNB via relay UE.
Proposal 7: The detailed ASN.1 design to differentiate the cases where gNB is “not capable” and “capable but does not provide discovery configuration in SIB” can be postponed to the running CR stage.
4. Reference
TS 36.300, Overall description.
RP-210904, New WID on NR Sidelink Relay.
