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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the RAN2#113bis meeting, the issues of sidelink discovery were discussed, but there are still some remaining issues, listed below:
· Issue 1: Whether the cell ID and PLMN list in serving cell’s SIB1 should be contained in the sidelink discovery message?
· Issue 2: How to define the PDCP PDU format for sidelink discovery message?
· Issue 3: How to define the priority for sidelink discovery message?
· Issue 4: Whether it is necessary to introduce L1 ID specific for sidelink discovery message?
· Issue 5: How does the remote UE acquire the sidelink discovery configuration if discovery is not provided by gNB (regardless not provided, or not able to provide, or not able to obtain in OOC, etc.)?
· Issue 6: If both L2 and L3 relay are supported, whether common sidelink discovery configuration can be used?
· Issue 7: Whether there are additional triggers for transmitting the discovery message for remote UE and relay UE?
· Issue 8: Whether the remote UE should check the Uu RSRP before sending the sidelink discovery message?
· Issue 9: Whether it is necessary to introduce separate resource pool for sidelink discovery message?
· Issue 10: Whether sidelink discovery specific gap should be introduced?
In this contribution, the above issues will be analyzed one by one, and our preference will be given based on the analysis.
Discussion
Sidelink Discovery message contents
In RAN2#113bis, regarding to the sidelink discovery message contents, it was agreed that:
Proposal 14: Uu quality between relay UE and gNB is not included in discovery message as additional AS criteria for relay (re)selection  
Proposal 16: Include the information required for agreed additional AS criteria in discovery message.

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.
According to the above agreements, for L3 relay, the sidelink discovery message should at least contain the PLMN ID, cell ID, L2/L3 relay support indication and relay load; and for L2 relay, the sidelink discovery message should at least contain the PLMN ID, L2/L3 relay support indication and relay load. But regarding to the sidelink discovery message contents, there are still two open issues:
· Question 1: Whether the cell ID should be contained in the sidelink discovery message for L2 relay?
· Question 2: If there are multiple PLMNs in the serving cell’s SIB1, whether only the serving PLMN or the PLMN lists in SIB1 should be contained in the sidelink discovery message?
For Question 1, in our understanding, cell ID should be contained in the sidelink discovery message for L2 relay due to the following reasons:
· For RRC_CONNECTED UE, considering only intra-gNB service continuity is considered, hence, it had better indicate the cell information in the sidelink discovery message. If the cell information is included in the sidelink discovery message, upon UE detects the suitable relay UEs, it can report the suitable relay UE related information to the network, e.g., the identifier of the relay UE, the serving cell of the relay UE, the serving PLMN of the relay UE and so on. And then, the network knows which relay UE is belonging to the same serving cell and it is benefit for network to make decision on intra-gNB handover.
· For INACTIVE UE, selecting a relay UE within the same serving cell as the anchor serving cell can avoid the UE context transfer between gNBs, which can reduce the RRC connection resumption latency.
· It was already agreed that the cell ID should be included in the sideink discovery message for L3 relay, it had better adopt a uniform solution for designing the sidelink discovery message for L2 and L3 relay.
[bookmark: _Ref70340080]Proposal 1: The serving cell ID should be included in the sidelink discovery message for L2 relay.
For Question 2, it was already agreed that the PLMN ID should be used as one of the AS criteria. But it is still unclear whether the PLMN ID only refers to the serving PLMN ID of the relay UE or all the PLMNs supported by the relay UE’s serving cell. Before we made decision on this question, it should first make clear whether the remote UE is allowed to select at a PLMN which is belonging to the PLMN list broadcasted by the serving gNB but is different from the serving PLMN of relay UE. If it is allowed, the PLMN lists in the serving cell’s SIB1 should be included in the sidelink discovery message. But considering the PLMN selection is CT1 issue, hence it had better send LS to CT1/SA2.
[bookmark: _Ref70340084]Proposal 2: Send LS to CT1/SA2 to check whether the relay UE can select a PLMN belonging to the PLMN list of the serving cell of relay UE but different from the serving PLMN of relay UE.
PDCP PDU format for sidelink discovery message
For sidelink discovery message, in RAN2#113 bis meeting, it was agreed that:
Proposal 10: [Easy] No ciphering and integrity protection in PDCP layer is needed for the discovery messages.
Since there is no AS ciphering and integrity protection for sidelink discovery message, there are two options to design the PDCP PDU format for it:
· Option 1:  Same PDCP  PDU format as SL-SRB0;
· Option 2:  1 byte header with PDCP SN only.
For Option 1, the detailed PDCP PDU format is shown in Figure-1. If this PDU format is used for sidelink discovery message, it should further discuss how to set the SDU type field. For SL-SRB0, this type is not used. The similar treatment can be applied to sidelink discovery message.


   Figure-1 PDCP Data PDU format for SL-SRB0
For Option 2, a new PDCP data PDU format should be introduced, which only includes the 1 byte PDCP SN in the PDCP header. It will introduce additional specification effort to define the new PDCP data PDU format.
In order to reduce the specification effort, Option 1 is preferred.
[bookmark: _Ref70340089]Proposal 3: The same PDCP data PDU format as SL-SRB0 can be used for sidelink discovery message (SL-SRB4), and the SDU type field is not used for SL-SRB4.
The LCH priority of the discovery message
In RAN2#113bis, regarding to the sidelink discovery message contents, it was agreed that:
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)
Based on the above agreement, regarding to the sidelink discovery, it is still FFS whether the priority of sidelink discovery message should be configurable or fixed. 
According to the contributions in the RAN2#113bis meeting, the key reason for supporting configurable priority is that it can provide flexibility for UE to perform LCP amongst different SL-SRBs and UL/SL prioritization. E.g, when the current sidelink relay is experiencing bad sidelink channel quality, the sidelink discovery message should have higher priority than other SL-SRBs or data; otherwise, its priority can be lower. But in our understanding, configurable priority is not suitable, e.g.:
· For relay UE, it may need to periodically transmit the sidelink discovery message in order to let the remote UE can detect it. If the priority of this sidelink discovery is configurable, it is hard to decide when to configure higher priority and when to configure lower priority. In addition, if it is configured with lower priority, the sidelink discovery message may be always dropped when there is UL or other SL-SRB transmission, which will lead to the result that no remote can find this relay UE.
· For remote UE, if sidelink discovery is triggered when the UE is in RRC_CONNECTED (either directly connected to network or connect to network via a relay UE), in order to reduce the data interruption time, the priority of the sidelink discovery message should be higher. And if sidelink discovery is triggered when the UE is in RRC_IDLE/INACTIVE or OOC, it means the UE needs to establish the U2N connection. In order to reduce the RRC connection setup latency, the priority of the sidelink discovery message should also be higher. 
Based on the above analysis, it is suggested that the priority of sidelink discovery message can be fixed with a relative higher priority. Considering the other SL-SRBs using priority 1, hence the fixed priority value 1 can also be used for sidelink discovery message.
[bookmark: _Ref70340092][bookmark: OLE_LINK15]Proposal 4: The priority of sidelink discovery message can be fixed, e.g. equals to 1.
Necessity of introducing L1 identifier specific for sidelink discovery message
During the SI phase, it was agreed that for both shared resource pool and separated resource pool, a new LCID is introduced for discovery message, i.e., discovery message is carried by a new SL SRB. And in RAN2#113bis meeting, it was further agreed that SL-SRB4 should be used for sidelink discovery message. But it is still FFS whether additional L1 identifier should be introduced for sidelink discovery message. 
If L1 specific identifier is introduced, L1 filtering can be performed similar as the legacy R16 UE behavior. But how to allocate the L1 specific identifier depends on SA2. SA2 needs to allocate a sidelink discovery specific L2 destination ID. On the contrary, if L1 specific identifier is not introduced, since the L1 filtering cannot be supported, it will impact RAN1 specification. Considering this issue impacts both RAN1 and SA2, it had better send LS to SA2 and CC to RAN1 to check whether a sidelink discovery specific L2 destination ID will be allocated by SA2.
[bookmark: _Ref70340097]Proposal 5: Send LS to SA2 and cc to RAN1 to check whether a sidelink discovery specific L2 destination ID should be allocated by SA2.
Sidelink discovery configuration for remote UE 
Regarding to the sidelink discovery configuration, in RAN2#113bis meeting, the following agreements were reached:
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.
According to the above agreements, for the relay UE, how it acquire the sidelink discovery configuration is clear; and for IC remote UE, how it acquire the sidelink discovery configuration is also clear if the network can provide the sidelink discovery configuration. But it is still FFS how does the remote UE acquire the sidelink discovery configuration if discovery is not provided by gNB (regardless not provided, or not able to provide, or not able to obtain in OOC, etc.). Regarding this issue, the detailed analysis is listed as below:
· If the remote UE is OOC, it can only use the pre-configured sidelink discovery configuration to transmit the sidelink discovery message. 
· If the remote UE is IC, it is also possible to use the pre-configured sidelink discovery configuration if it cannot acquire the sidelink discovery configuration from gNB, e.g., the gNB does not support sidelink relay operation.
[bookmark: _Ref70340101]Proposal 6: Remote UE (regardless of L2 relaying or L3 relaying) performs sidelink 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.
Sidelink discovery configuration in case of both L2 and L3 relay are supported
If both L2 and L3 relay are supported, for dedicated sidelink discovery configuration, it is possible that different sidelink discovery configuration can be configured for L2 and L3 relay, it is totally depends on gNB implementation. But for the SIB configuration and pre-configuration, there is no strong motivation to provide different sidelink discovery configuration for L2 and L3 relay. Hence, common sidelink discovery configuration in SIB or pre-configuration can be used as baseline.
[bookmark: _Ref70340104]Proposal 7: If gNB supports both L2 SL relay and L3 SL relay, common sidelink discovery configuration in SIB and pre-configuration can be used as baseline.
Additional triggers for transmitting the discovery message
Regarding to the triggers for transmitting the discovery message, the following agreements were reached in the RAN2#113bis meeting:
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.

[bookmark: _GoBack]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.
But it is still FFS whether there are additional triggers for transmitting the discovery message. The following options were mentioned in the last RAN2 meeting:
· Option 1: For remote UE, triggered by Uu BH RLF indication from relay UE;
· Option 2: For remote UE, triggered by SL RLF;
· Option 3: For relay UE, triggered by relay load;
· Option 4: Triggered by SL-RSRP and other information (e.g., the number of consecutive NACK/DTX) can trigger transmitting solicitation messages in Discovery model B;
· Option 5: Triggered by relay reselection.
For relay UE, in our understanding, the current triggers for performing sidelink discovery message transmission are enough. When the relay UE is going to stop the relay service due to some reasons (e.g., overhead, power is exhausted and so on) or handover to another gNB, it can send indication to the remote UE to trigger remote UE performs relay reselection. 
For remote UE, the Uu BH RLF indication, SL RLF, relay load indication, SL-RSRP can all be regarded as sidelink relay reselection triggers. There is no need to redundantly define them as triggers for sidelink relay discovery message transmission, it only need to pointed out that the sidelink discovery message can be transmitted in case of sidelink relay reselection is triggered. 
[bookmark: _Ref70340107]Proposal 8: For remote UE in OOC, no additional triggers for sidelink discovery message transmission need to be introduced except for relay reselection.
Uu RSRP check before sending sidelink discovery message
For remote UE, it should further discuss when the sidelink relay reselection is triggered, whether the Uu RSRP should be checked before it transmits the sidelink discovery message. In our understanding, if the remote UE’s Uu RSRP is above the threshold, it does not need to connect to the network via a relay UE considering the latency and complexity. Hence, when relay reselection is triggered, if the remote UE is IC, it should first check the Uu RSRP. Only when the Uu RSRP of its serving cell is below a configured minimum threshold by a hysteresis, it can transmit the sidelink discovery message. Certainly, if the remote UE is OOC, when relay reselection is triggered, it can transmit the sidelink discovery message directly.
[bookmark: _Ref70340111]Proposal 9: For IC remote UE, when the sidelink relay reselection is triggered, remote UE can perform sidelink discovery message transmission only when the Uu RSRP of its serving cell is below a configured minimum threshold by a hysteresis.
Necessity of introducing separate resource pool for sidelink discovery message
Regarding to the resource pool design for sidelink discovery message, the following agreement was reached in the RAN2#113bis meeting:
	Proposal 1	[Easy][19/23] Shared resource pool shall be the baseline for discovery message transmission/reception.


But it is still FFS whether separate resource pool should also be introduced for sidelink discovery message. According to the contributions and discussion in the last RAN2 meeting, the main benefits of introducing the separate resource pool are listed below:
· Provide the feasibility of applying different power control for sidelink discovery and sidelink communication. The power used for sidelink discovery can be higher in order to ensure the sidelink discovery success probability;
· Benefit for Rx UE power consumption, e.g, Rx UE which is only interested in sidelink discovery, can only monitor the resource pool used for sidelink discovery message transmission.
In our understanding, whether separate or shared resource pool should be configured depends on network implementation, both can be supported. Although some companies argue that supporting separate resource pool will impact RAN1 and introduce more resource segmentation. For the first argument, in our understanding, the RAN1 impact is limited. The legacy Rel-16 resource pool design can be reused, and the only impact may be the power control function. For the second argument, if the sidelink resource is enough, there is no much problem for resource segmentation; and if the sidelink resource is limited, network can only configure shared resource pool. Hence, it is slightly prefers to support both shared and separated resource pool, which can provide flexibility for network implementation.
[bookmark: _Ref70340114]Proposal 10: Separate resource pool should be supported for sidelink discovery message.
[bookmark: _Ref70340118]Proposal 11: Whether separate or shared resource pool is configured depends on network implementation.
Sidelink discovery gap
In LTE Rel-13, sidelink discovery gap was introduced for sidelink discovery transmission. But in NR, sidelink discovery uses the same protocol stack as sidelink communication protocol in AS layer. Hence, it can be treated similar as the other SL-SRBs, no sidelink discovery specific gap should be introduced. The UL/sidelink discovery message prioritization can follow the legacy Rel-16 V2X UL/SL prioritization rule.
[bookmark: _Ref70340122]Proposal 12: Sidelink discovery gap does not need to be introduced in Rel-17.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: The serving cell ID should be included in the sidelink discovery message for L2 relay.
Proposal 2: Send LS to CT1/SA2 to check whether the relay UE can select a PLMN belonging to the PLMN list of the serving cell of relay UE but different from the serving PLMN of relay UE.
Proposal 3: The same PDCP data PDU format as SL-SRB0 can be used for sidelink discovery message (SL-SRB4), and the SDU type field is not used for SL-SRB4.
Proposal 4: The priority of sidelink discovery message can be fixed, e.g. equals to 1.
Proposal 5: Send LS to SA2 and cc to RAN1 to check whether a sidelink discovery specific L2 destination ID should be allocated by SA2.
Proposal 6: Remote UE (regardless of L2 relaying or L3 relaying) performs sidelink 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.
Proposal 7: If gNB supports both L2 SL relay and L3 SL relay, common sidelink discovery configuration in SIB and pre-configuration can be used as baseline.
Proposal 8: For remote UE in OOC, no additional triggers for sidelink discovery message transmission need to be introduced except for relay reselection.
Proposal 9: For IC remote UE, when the sidelink relay reselection is triggered, remote UE can perform sidelink discovery message transmission only when the Uu RSRP of its serving cell is below a configured minimum threshold by a hysteresis.
Proposal 10: Separate resource pool should be supported for sidelink discovery message.
Proposal 11: Whether separate or shared resource pool is configured depends on network implementation.
Proposal 12: Sidelink discovery gap does not need to be introduced in Rel-17.
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