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1
Introduction
System information acquisition is an important CP procedure. In this contribution, we discuss system information acquisition for eRemote UE in L2 UE-to-NW relay.
2
Discussion
In order to communicate with the network, it is at least necessary for a UE to acquire some fundamental configurations from system information, such as plmn-IdentityList, trackingAreaCode, cellIdentity in the cellAccessRelatedInfo, etc. This also applies to the eRemote UE in L2 UE-to-NW relaying.   
Different from direct Uu communication which requires the UE to be in NW coverage, an out-of-coverage eRemote UE should also be able to communicate with the network via L2 relaying, as the scenarios captured in [1]. To this end, the acquisition of system information is also necessary for those out-of-coverage eRemote UEs. However, it is obvious that the out-of-coverage eRemote UE can only acquire system information via the eRelay UE forwarding. 
Observation 1: It is necessary for the out-of-coverage eRemote UE to acquire some system information in L2 UE-to-NW relay.
Proposal 1: System information acquisition via eRelay UE forwarding should be supported for out-of-coverage eRemote UE.
By contrast, for in-coverage eRemote UEs, it is envisioned that there can be two candidate options for system information acquisition, i.e. acquisition directly from Uu and acquisition via eRelay UE forwarding. Below we briefly show some pros and cons for these two candidates. 

Acquisition directly from Uu impacts the specifications only mildly. However, it costs extra power consumption for the eRemote UE compared with acquisition from the relay link, since the eRemote UE may need to monitor an additional Uu link for system information acquisition along with the monitoring the relay link at the same time (e.g. in case the eRemote UE is linked to an eRelay UE). This also violates the assumption in [1] to support remote UEs of any category, since the eRemote UE with a single Rx chain (e.g. smart watch) cannot monitor the downlink and sidelink at the same time. 
Observation 2: For an in-coverage eRemote UE, system information acquisition on Uu may have few standard impacts (pros); but may result in extra power consumption and high Rx capability requirement for the eRemote UE to maintain an additional Uu link besides the relay link for reception (cons). 
Acquisition via eRelay UE forwarding is a uniform solution for both in-coverage and out-of-coverage eRemote UEs and it may be beneficial for power consumption from the eRemote UE’s perspective. However, it has impacts to the eRelay UE:
· Implementation impact to store the system information messages for transmission (this is different from the processing currently required for the individual fields of the SI messages);
· Power impact for the transmission of the system information messages on sidelink;

· The eRelay UE may need to repeat forwarding system information messages with the same contents (e.g. if eRelay UE broadcasts system information periodically); 
· The eRelay UE may need to forward the same system information to different eRemote UEs over different relay links (e.g. if eRelay unicasts system information to different eRemote UEs respectively). 
Collectively, this may lead to large overhead as well as power consumption from the eRelay UE’s perspective. However the impacts can be mitigated to some extent, as discussed below.
Observation 3: The system information acquisition via eRelay UE forwarding can be a uniform solution for both in-coverage and out-of-coverage eRemote UEs, and may be power efficient from an eRemote UE perspective (pros); but it may cause large overhead and power inefficiency for the eRelay UE (cons). 
It should be pointed out that the above pros and cons discussed for acquisition directly from Uu and acquisition via eRelay UE are under the basic assumption that the eRemote UE is already linked to an eRelay UE. However, in case the in-coverage eRemote UE is not linked to any eRelay UE, the eRemote UE may just camp on the cell as a normal UE and keeps only the Uu link for system acquisition. In fact, this would mean that the eRemote UE stops functioning as an eRemote UE and simply becomes a normal UE. 

Observation 4: In case the in-coverage eRemote UE is not linked to any eRelay UE, the eRemote UE may camp on a cell and keeps only Uu link for system acquisition as a normal UE, thus avoiding the extra power consumption to maintain both Uu and relay link for system information reception. 

With above candidate options and associated pros and cons in mind, RAN2 is suggested to study the potential solutions for system information acquisition for in-coverage eRemote UE. 

Proposal 2: RAN2 is suggested to study the above two options with respect to system information acquisition for in-coverage eRemote UEs, by taking into account the pros and cons analyzed in above observations.
Acquisition on Uu interface can be supported well by legacy technology. So now we focus a bit further on the system information acquisition via eRelay UE forwarding as follows, especially with an eye to mitigating the impacts described above.
Forwarding all system information to the eRemote UE may lead to excessive overhead for the eRelay UE, but perhaps not all types of system information are useful for the eRemote UE. Therefore, the eRelay UE may only need to forward a portion of system information as required by the eRemote UE. In our opinion, the system information required by the eRemote can be separated to two parts: the essential system information and the “on-demand” system information. The essential system information is necessary to all the eRemote UEs for their normal work, e.g. the cellAccessRelatedInfo in SIB1, some necessary contents in SIB18 and SIB19 if PC5 is used for relay link, etc. Moreover, SA1 has agreed the CRs to complete the access control and CSFB issue [2]. If the access control check is implemented in the eRemote UE, the ac-BarringInfo and so on should be essential system information. The “on-demand” system information is only required by some eRemote UE with the related requirement, e.g. EAB related information for some eRemote UE capable of EAB, or MBMS related information for some eRemote UE capable of MBMS and interested in MBMS service, etc. The eRelay normally UE only needs to forward essential system information, and on-demand system information can be sent individually if required by the eRemote UE.
Proposal 3:  The eRelay UE only needs to forward a portion of system information as required by the eRemote UE. RAN2 is suggested to study what specific system information is actually necessary for the eRelay UE to forward. 
As we know, the eNB broadcast MIB and SIB periodically. However, it may be impractical for an eRelay UE to broadcast system information message periodically in a similar manner, since this may lead to a waste of power and resources. It is also clearly unnecessary for the eRemote UE. System information changes are relatively rare, meaning that repeated transmissions of the system information would overwhelmingly be just repetitions of the same information. Thus it seems clear that such system information broadcast should be avoided. The eRelay UE may need to forward system information to eRemote UE, e.g. upon initial link setup between the eRemote UE and the eRelay UE, after handover completion, upon change of system information, upon receiving etws/cmas indication, etc. These events could trigger the transmission of updated system information, rather than relying on periodic transmission.
Proposal 4: The eRelay UE may not need to forward system information to the eRemote UE in a periodical way as what eNB does. RAN2 is suggested to discuss in which cases/occasions the system information needs to be forwarded by the eRelay UE.
3
Conclusion

In this contribution, we discuss system information acquisition for remote UE in L2 UE-to-NW relay, and have the following observations and proposals: 
Observation 1: It is necessary for the out-of-coverage eRemote UE to acquire some system information in L2 UE-to-NW relay.
Proposal 1: System information acquisition via eRelay UE forwarding should be supported for out-of-coverage eRemote UE.
Observation 2: For an in-coverage eRemote UE, system information acquisition on Uu may have few standard impacts (pros); but may result in extra power consumption and high Rx capability requirement for the eRemote UE to maintain an additional Uu link besides the relay link for reception (cons). 
Observation 3: The system information acquisition via eRelay UE forwarding can be a uniform solution for both in-coverage and out-of-coverage eRemote UEs, and may be power efficient from an eRemote UE perspective (pros); but it may cause large overhead and power inefficiency for the eRelay UE (cons). 
Observation 4: In case the in-coverage eRemote UE is not linked to any eRelay UE, the eRemote UE may camp on a cell and keeps only Uu link for system acquisition as a normal UE, thus avoiding the extra power consumption to maintain both Uu and relay link for system information reception.  
Proposal 2: RAN2 is suggested to study the above two options with respect to system information acquisition for in-coverage eRemote UEs, by taking into account the pros and cons analyzed in above observations.
Proposal 3:  The eRelay UE only needs to forward a portion of system information as required by the eRemote UE. RAN2 is suggested to study what specific system information is actually necessary for the eRelay UE to forward. 
Proposal 4: The eRelay UE may not need to forward system information to the eRemote UE in a periodical way as what eNB does. RAN2 is suggested to discuss in which cases/occasions the system information needs to be forwarded by the eRelay UE.
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-------------------------------------------------- Begin of Change -----------------------------------------------------------
5.1
Layer 2 evolved UE-to-Network relay solution
Editor notes: Including necessary enhancements for supporting a generic Layer 2 evolved UE-to-Network relay including architecture, methods for the network to identify, address, and reach an evolved Remote UE via an evolved UE-to-Network Relay UE.
5.1.1
Architecture
5.1.2
Protocol enhancements
5.1.2.1
Discovery and connection establishment procedure
5.1.2.x
System information acquisition for eRemote UE
There can be two candidate options for system information acquisition of eRemote UE as described below:
· Acquisition directly from Uu: this option may need few standard impacts (pros); but may result in extra power consumption and high Rx capability requirement for the eRemote UE to maintain an additional Uu link besides relay link for reception (cons). 
· Acquisition via eRelay UE forwarding: this option can be a uniform solution for both in-coverage and out-of-coverage eRemote UEs, and may be power efficient from an eRemote UE perspective (pros); but it may cause larger overhead and power inefficiency for the eRelay UE (cons).
In case of acquisition via eRelay UE forwarding, to reduce overhead and power consumption of eRelay UE, eRelay UE may only need to forward a portion of system information as required by the eRemote UE, it is FFS what specific system information are actually necessary for the eRelay UE to forward. The eRelay UE may not need to forward system information to the eRemote UE in a periodical way as what eNB does, it is FFS in which cases/occasions the system information needs to be forwarded by the eRelay UE.
For out-of-coverage eRemote UE, acquisition via eRelay UE forwarding is the only way to acquire system information. For in-coverage eRemote UE, both acquisition directly from Uu and acquisition via eRelay UE forwarding can be applied to acquire system information. It is FFS whether acquisition directly from Uu or acquisition via eRelay UE forwarding or both of them is adopted for in-coverage eRemote UE.
--------------------------------------------------- End of Change -------------------------------------------------------------
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