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1
Introduction
According to the current SID [1], one of the objectives is to
b.
Investigate potential impacts to protocol stack, procedure and signalling mechanisms, such as authorization, connection setup, UE mobility, parameter configuration and security, allowing multiple evolved remote UEs via an evolved ProSe UE-to-Network relay UE.
Since resource allocation may have important impact on the performance for PC5-based L2 UE-to-NW relay procedure, especially the resource allocation mechanism adopted over PC5, in this contribution, we discuss PC5 resource allocation in PC5-based L2 UE-to-NW relay.
2
Discussion
2.1 Resource allocation for sidelink discovery
In RAN2 96 meeting, the following agreement was made concerning relay discovery for PC5-based L2 UE-to-NW relay
Agreements

=>
Legacy relay discovery will be used as a baseline for PC5.  RAN2 can study if additional enhancements are needed.  

=>
The legacy discovery physical channel will be used and therefore the size of the discovery message has to be respected.  

This means that relay discovery is needed for PC5-based L2 UE-to-NW relay, and thus sidelink discovery is likely applied to support the relay discovery message transport between eRemote UE and eRelay UE. As a result, resource allocation mechanism of sidelink discovery is relevant to PC5-based L2 UE-to-NW relay resource allocation. 
In Rel-12/13, there are two types of resource allocation mechanism for the existing discovery message announcement, i.e. UE autonomous resource selection and scheduled resource allocation. Specifically, UE autonomous resource works whether UE is in coverage or out of coverage; it can also be applied to both RRC_IDLE UEs and RRC_CONNECTED UEs. While UE autonomous resource selection is more favorable with its lower complexity and signalling overhead, it may lead to resource collision among UEs configured with the same resource pools, which further performance degradation. By contrast, scheduled resource allocation, which only applies to RRC_CONNECTED UEs, is superior in terms of performance, but it may result in extra scheduling overhead. 
Concerning that these two types of resource allocation mechanism have their respective advantages and shortcomings, there seems to be no strong reason to preclude either of them and thus we think both of these two types of resource allocation mechanism should be supported for PC5-based L2 UE-to-NW relay discovery message transport.
Proposal 1: Both UE autonomous resource selection and scheduled resource allocation of sidelink discovery should be supported in PC5-based L2 UE-to-NW relay. 
In the following, we discuss the potential issues and standard impacts for supporting two types of resource allocation mechanism in PC5-based L2 UE-to-NW relay. 
In case that both eRemote UE and eRelay UE are in coverage, the eRemote UE may act in a similar way as legacy sidelink discovery. Specifically, the resource pools for discovery message monitoring may be configured by the SIB. As for transmission, the eRemote UE may keep in RRC_IDLE in case the eNB configures the resource pools used for discovery message announcement also in the SIB; otherwise, it should enter RRC_CONNECTED to request specific resource/dedicated resource pool configured by the eNB via RRC dedicated signalling. By contrast, in case the eRemote UE is out of coverage, the eRemote UE may use preconfigured resource pools for monitoring as well as announcement as in the legacy sidelink discovery operation. Also, there seems also the possibility that an out-of-coverage eRemote UE acquires resource configurations from the SIB or even RRC dedicated signalling with the help of eRelay UE, considering the coverage scenario 1 already captured in the current TR [2].
However, an obvious difference from legacy sidelink discovery is that, in PC5-based L2 UE-to-NW relay the signalling (e.g. SIB or RRC dedicated signalling) carrying discovery resource configurations may need to be relayed to the eRemote UE by the eRelay UE, whether the eRemote UE is in coverage or out of coverage.
In terms of discovery resource configurations via RRC dedicated signalling (e.g. for relay discovery messages transport in RRC_CEONNECTED, used for PC5 measurement), the eRemote UE should be in RRC_CONNECTED as per the existing specification. And the RRC message of the eRemote UE’s resource request as well as of the eNB’s discovery resource configuration to the eRemote UE may need to be relayed by the eRelay UE. This procedure seems to be already enabled by the CP L2 relaying architecture captured in the current TR, since the eRemote UE is in RRC_CONNECTED. 
Observation 1: In PC5-based L2 UE-to-NW relay, the resource request and resource configuration for sidelink discovery may be relayed by the eRelay UE to the eRemote UE (e.g. RRC_CONNECTED) via RRC dedicated signalling. This procedure seems to be enabled by the CP L2 relaying architecture captured in the current TR.
However, in terms of discovery resource configurations via the SIB, things may become different. According to the current specification, the discovery pool configuration in the SIB is basically applied to the UEs in RRC_IDLE. In this case, the currently agreed CP L2 relaying architecture in the TR may not be able to relay the SIB to the eRemote UE, because the eRemote UE may be still in RRC_IDLE without entering RRC_CONNECTED and may not have established the CP L2 radio protocol stack with the eRelay UE. To this end, it is still unclear how to relay the SIB carrying the discovery resource pool configuration to an RRC_IDLE eRemote UE. This issue, we think, may be worth further discussing from the perspective of resource configuration.
Observation 2:  In PC5-based L2 UE-to-NW relay, the resource pool configuration for sidelink discovery may be relayed by the eRelay UE to the eRemote UE (e.g. RRC_IDLE) via the SIB. However, this procedure may not be supported by the L2 relaying architecture captured in the current TR.
Proposal 2: RAN2 is suggested to study potential enhancements with respect to sidelink discovery resource allocation in PC5-based L2 UE-to-NW relay. 
2.2 Resource allocation for sidelink communication
After relay discovery and direct communication establishment between the eRemote UE and eRelay UE, sidelink communication will be then used over PC5 for the CP/UP L2 UE-to-NW relay. Hence, now we discuss the potential issues for resource allocation in terms of sidelink communication. 
In Rel-12/13, the UE supporting sidelink communication can also operate in two modes for resource allocation, i.e. UE autonomous resource selection and scheduled resource allocation. As discussed above for sidelink discovery, UE autonomous resource selection and scheduled resource allocation have their own advantages and drawbacks. Besides, the SA1 requirements in [3] have captured that the 3GPP system shall be able to support QoS for a user traffic session even in Indirect 3GPP Communication using E-UTRA. Intuitively, UE autonomous resource selection may not meet the requirement due to the collision risk, whereas in the mode of scheduled resource allocation, network gives a tight control and can provide QoS guarantee. This may act as another reason for the support of scheduled resource allocation of sidelink communication in PC5-based L2 UE-to-NW relay. Therefore, both two modes for resource allocation should be supported for the sidelink communication between eRemote UE and eRelay UE.
Proposal 3: Both UE autonomous resource selection and scheduled resource allocation of sidelink communication should be supported in PC5-based L2 UE-to-NW relay. 
If the eRemote UE is in coverage, it may also acquire Rx/Tx resource pools in a similar way as legacy sidelink communication: the eRemote UE may acquire the Rx pool configurations from the SIB, whereas it may obtain Tx pools configured by the SIB if available (RRC_IDLE) or via RRC dedicated signalling (RRC_CONNECTED), as per configuration by the eNB. By contrast, an out-of-coverage eRemote UE may still use the pre-configured Rx/Tx pools as in the legacy, or it may receive resource configuration signalling with the help of the eRelay UE and may thus utilize the eNB-configured dedicated resource pool(s)/specific resources scheduled.

So this may face the similar issues as in above Observation 1and Observation 2 that the signalling (e.g. SIB or RRC dedicated signalling) for the resource pool configurations of sidelink communication may need to be relayed by the eRelay UE to the eRemote UE in both case the eRemote UE is in coverage or out of coverage. Thus, for resource allocation of sidelink communication in PC5-based L2 UE-to-NW relay, we have the following observations. 
Observation 3: In PC5-based L2 UE-to-NW relay, the resource pool configuration for sidelink communication may be relayed by the eRelay UE to the eRemote UE (e.g. RRC_CONNECTED) via RRC dedicated signalling. This procedure seems to be enabled by the CP L2 relaying architecture captured in the current TR.
Observation 4: In PC5-based L2 UE-to-NW relay, the resource pool configuration for sidelink communication may be relayed by the eRelay UE to the eRemote UE (e.g. RRC_IDLE) via the SIB. However, this procedure may not be supported by the L2 relaying architecture captured in the current TR.
Proposal 4: RAN2 is suggested to study potential enhancements with respect to resource pool configuration of sidelink communication in PC5-based L2 UE-to-NW relay. 
When in RRC_CONNECTED, an eRemote UE configured with UE autonomous resource selection may have no further problem if it can get the pool configuration from the eNB as relayed by the eRelay UE. However, some further attentions may be given to an RRC_CONNECTED eRemote UE configured with scheduled resource allocation. In legacy sidelink communication, while a UE is configured with scheduled resource allocation, the scheduling request followed by a Sidelink BSR and the sidelink grant are both transmitted via direct Uu link in Rel-12/13. However, maintaining both direct Uu link and relay link leads to potentially high power consumption for the eRemote UE in PC5-based L2 UE-to-NW relay, and this may prevent the eRemote UE from directly reusing the existing SR/sidelink BSR operation and existing sidelink grant transmission scheme as in the legacy PC5. Thus, how to support scheduled resource allocation for the eRemote UE in PC5-based L2 UE-to-NW relay may need further study.
Observation 5: Maintaining both direct Uu link and relay link leads to potentially high power consumption for eRemote UE in PC5-based L2 UE-to-NW relay. This may prevent the eRemote UE from reusing the SR/sidelink BSR reporting and sidelink grant sending for scheduled resource allocation as in legacy sidelink communication.
Proposal 5: RAN2 is suggested to study how to support the scheduled resource allocation for sidelink communication in PC5-based L2 UE-to-NW relay.
3
Conclusion

In this contribution, we discuss resource allocation mechanisms for sidelink discovery and sidelink communication in PC5-based L2 UE-to-NW relay, and have the following proposals: 
· For sidelink discovery:

Proposal 1: Both UE autonomous resource selection and scheduled resource allocation of sidelink discovery should be supported in PC5-based L2 UE-to-NW relay. 
Observation 1: In PC5-based L2 UE-to-NW relay, the resource request and resource configuration for sidelink discovery may be relayed by the eRelay UE to the eRemote UE (e.g. RRC_CONNECTED) via RRC dedicated signalling. This procedure seems to be enabled by the CP L2 relaying architecture captured in the current TR.
Observation 2:  In PC5-based L2 UE-to-NW relay, the resource pool configuration for sidelink discovery may be relayed by the eRelay UE to the eRemote UE (e.g. RRC_IDLE) via the SIB. However, this procedure may not be supported by the L2 relaying architecture captured in the current TR.

Proposal 2: RAN2 is suggested to study potential enhancements with respect to sidelink discovery resource allocation in PC5-based L2 UE-to-NW relay. 
· For sidelink communication:

Proposal 3: Both UE autonomous resource selection and scheduled resource allocation of sidelink communication should be supported in PC5-based L2 UE-to-NW relay.  

Observation 3: In PC5-based L2 UE-to-NW relay, the resource pool configuration for sidelink communication may be relayed by the eRelay UE to the eRemote UE (e.g. RRC_CONNECTED) via RRC dedicated signalling. This procedure seems to be enabled by the CP L2 relaying architecture captured in the current TR.
Observation 4: In PC5-based L2 UE-to-NW relay, the resource pool configuration for sidelink communication may be relayed by the eRelay UE to the eRemote UE (e.g. RRC_IDLE) via the SIB. However, this procedure may not be supported by the L2 relaying architecture captured in the current TR.

Proposal 4: RAN2 is suggested to study potential enhancements with respect to resource pool configurations of sidelink communication in PC5-based L2 UE-to-NW relay.
Observation 5: Maintaining both direct Uu link and relay link leads to potentially high power consumption for eRemote UE in PC5-based L2 UE-to-NW relay. This may prevent the eRemote UE from reusing the SR/sidelink BSR reporting and sidelink grant sending for scheduled resource allocation as in legacy sidelink communication.
Proposal 5: RAN2 is suggested to study how to support the scheduled resource allocation for sidelink communication in PC5-based L2 UE-to-NW relay.
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