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1. Introduction
Based on the work item [1], some of the main objectives for sidelink-based UE-to-network relaying include the following aspects:
Specify mechanisms for U2N relay discovery and (re)selection for L3 and L2 relaying [RAN2, RAN4]

Re-use LTE relay discovery and (re)selection as baseline
In this contribution, we considered the issues with separate discovery pools and the request for gaps. 
2. Discussion 
During the RAN2#113bis meeting the following proposals were agreed: 
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).

However, one of the issues that is yet to be resolved is whether separate discovery pools should also be supported as indicated in the following proposal from the email discussion [2]:
Proposal 2 [for discussion] [13/23]: In addition to shared resource pool, also support separated resource pool for discovery transmission/reception, but assume the PHY layer parameters and design will re-use the R16 legacy resource pool design.
Based on the email discussion [2], the camp supporting separate resource pool described the following benefits:

· Reduced collision between data and discovery transmissions
· Reduced power consumption by having separate power saving schemes since data and discovery have different functionalities, e.g., transmission periodicities. 
· Fixed discovery transmission power may be used without the complex power control when shared pool is used.

· There will be no need to introduce prioritization between discovery and data transmissions and to identity whether a transmission is for discovery or data.
However, some companies pointed out the following reasons why separate resource pools should not be supported.
1. Possible resource waste by having separate resource pools.
2. The complexity for handling separate resource pools and shared resource pool should be clarified.
3. There is not enough time to also support separate discovery resource.
4. Possible impact to RAN1 for configuring a separate resource pool for discovery.
Regarding the first point on resource waste, we think discovery is an integral part of the relaying process which should have the option to have its own resources and it will certainly not go to waste.  As described above, there are benefits for supporting separate discovery resource pools that are not available to shared resource pools.  Additionally, the NW can decide how much discovery resources should be allocated to the discovery pool.

Regarding the second point on complexity, it is understandable that it may be necessary for the UE to support two types of discovery resources pools, but separate resource pools are already supported in LTE, so at least UEs that support both LTE and NR will anyway need to support both types of resource pools.  Furthermore, with regards to the issue with co-existence of both types of discovery, we think it can be readily controlled by the NW even if the NW decides to use both types of discovery pools. 
With regarding to the third point that there isn’t enough time, since separate discovery resource pool is already adopted in LTE, there would be minimal time needed to translate the specification from LTE to NR, and it provides more flexibility to the NW to use whichever discovery resource that is suitable for the particular deployment.
And regarding the fourth point that there may be RAN1 impact, we assume that there is no RAN1 impact if there are no enhancement on top of what is already adopted for LTE. 
Additionally, within SA2, it is stated as a requirement in section 4.1 of [3]:
4.1
Architecture Requirements

Solutions shall build on the 5G System architectural principles as in TR 23.752, including flexibility and modularity for newly introduced functionalities.

In order to satisfy the normative stage-1 general requirements in TS 22.278 and TS 22.261 and TS 22.115, the system shall:

· enable the direct discovery of the ProSe-enabled UE by other ProSe-enabled UEs within the same PLMNs or different PLMNs, including in coverage and out of coverage.
Although it is possible, in principle, to have a shared resource pools among multiple PLMNs for both discovery and data, it would be an additional constraint on resource management that wouldn’t be needed if we have separate resources. Also, if the specification only allows common resource pool for data and discovery, the UE with a single Rx chain will needs to leave the serving frequency for a long duration. Also, for supporting inter-frequency gap request discussed below, a smaller resource pool for discovery only, will reduce the interruption from gaps. Therefore, a separate resource pool for discovery should be supported for both Tx and Rx as in the case for LTE. Also, considering the work item objective [1] clearly mentioned to re-use LTE for relay discovery, we think it’s straightforward to adopt separate resource pool also for NR. 
Proposal 1
Separate resource pools for data and discovery should also be supported. 
It is already agreed in the last meeting (2nd agreement in the box above) that remote UE and/or relay UE in all RRC states can trigger discovery message transmission can use the threshold-based methods to determine whether it can perform discovery message transmission, which is aligned with the LTE UE behaviour. As part of the requirement to support discovery in different PLMNs, it is straightforward to also consider the need to support inter-frequency discovery for monitoring while in RRC_CONNECTED.  As in the case in LTE, if SIB19 supports discovery gap request as indicated below (section in 5.3.5.4 of [4]):
2>  if SystemInformationBlockType19 is broadcast by the target PCell; and the UE transmitted a SidelinkUEInformation message indicating a change of sidelink discovery related parameters relevant in target PCell (i.e. change of discRxInterest or discTxResourceReq, discTxResourceReqPS if SystemInformationBlockType19 includes discConfigPS or discRxGapReq or discTxGapReq if the UE is configured with gapRequestsAllowedDedicated set to true or if the UE is not configured with gapRequestsAllowedDedicated and SystemInformationBlockType19 includes gapRequestsAllowedCommon) during the last 1 second preceding reception of the RRCConnectionReconfiguration message including mobilityControlInfo; or

2>  if SystemInformationBlockType21 is broadcast by the target PCell; and the UE transmitted a SidelinkUEInformation message indicating a change of V2X sidelink communication related parameters relevant in target PCell (i.e. change of v2x-CommRxInterestedFreqList or v2x-CommTxResourceReq) during the last 1 second preceding reception of the RRCConnectionReconfiguration message including mobilityControlInfo:
3>  initiate transmission of the SidelinkUEInformation message in accordance with 5.10.2.3;

And in section 5.10.2.3 of [8]:

1>
else if the UE initiates the procedure to request sidelink discovery transmission and/ or reception gaps:

2>
if the UE is configured with gapRequestsAllowedDedicated set to true; or

2>
if the UE is not configured with gapRequestsAllowedDedicated and gapRequestsAllowedCommon is included in SystemInformationBlockType19:

3>
if the UE requires sidelink discovery gaps to monitor the sidelink discovery announcements the UE is configured to monitor by upper layers:
4>
include discRxGapReq and set it to indicate, for each frequency that either concerns the primary frequency or is included in discInterFreqList on which the UE is configured to monitor sidelink discovery announcements and for which it requires sidelink discovery gaps to do so, the gap pattern(s) as well as the concerned frequency, if different from the primary;

3>
if the UE requires sidelink discovery gaps to transmit the sidelink discovery announcements the UE is configured to transmit by upper layers:
4>
include discTxGapReq and set it to indicate, for each frequency that either concerns the primary or is included in discInterFreqList on which the UE is configured to transmit sidelink discovery announcements and for which it requires sidelink discovery gaps to do so, the gap pattern(s) as well as the concerned frequency, if different from the primary;
Considering the requirement for supporting inter-PLMN and inter-frequency discovery are also needed, discovery gaps for monitoring and transmission should also be supported for NR, same as for LTE.
Proposal 2 Discovery gaps for monitoring and transmission should be supported for NR. 
3. Conclusion 
In this contribution, the need to support separate discovery resource pools and discovery gaps are considered for NR.  RAN2 is kindly asked to consider following observation proposals. 
Proposal 1
Separate resource pools for data and discovery should also be supported. 
Proposal 2
Discovery gaps for monitoring and transmission should be supported for NR. 
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