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Introduction
In RAN2#97bis meeting, system information relaying was discussed for remote UE. The following agreements were reached: 
	Agreements related to System information
· System information relaying will be supported for linked remote UEs in out-of-coverage remote UEs. FFS for in-coverage.
· Not all system information is relayed to the UE. FFS which ones and how they are determined.
· The system information is not delivered periodically to the remote UE, but rather only when deemed necessary.


As we can see, it is still FFS if the system information relaying should be supported for in-coverage remote UE. In addition, it is FFS which SIs should be forwarded and whether dedicated signalling or multi-cast/broadcast signalling should be used. In this paper, we will discuss these issues one by one and present our suggestions for the system information delivery.  
Discussion
System information acquisition of in coverage remote UE
For the in coverage scenario, before the remote UE selects and links to relay UE, it has to receive the system information to get the sidelink transmission/reception resource pool configuration. Then the remote UE could perform the relay discovery and establish the PC5 connection with the selected relay UE. According to the R13 UE-to-Network Relay design, in coverage UE has to synchronize with eNB for its sidelink transmission. Therefore, even if the remote UE links to the relay UE, it still needs to keep synchronized to the eNB in order to utilize the sidelink resource pool configured by eNB and avoid the interference to eNB. It means that the remote UE has to receive the PSS/SSS and MIB directly from eNB. Based on this observation, it is natural for the remote UE to also receive the system information from eNB. In addition, the reception of system information directly from eNB reduces the sidelink resource consumption for system information delivery, especially for unicast based system information delivery over PC5.
On the other hand, the eNB may not broadcast the sidelink transmission resource pool in SIB. For in coverage remote UE, it has to be in RRC_Connected to receive the dedicated sidelink transmission resource configuration from eNB. Since the dedicated sidelink resource is received directly from eNB, it is natural for the remote UE to also receive the system information directly from eNB. 
Based on the above discussion, it is suggested that the in coverage remote UE receive the system information directly from eNB no matter it links with relay UE or not. 
Proposal 1: It is suggested that in coverage remote UE receive the system information directly from eNB no matter it links with relay UE or not.
System information to be forwarded
As we know, system information is structured by means of system information blocks, each of which contains a set of functionally-related parameters. As agreed in RAN2#97bis, not all system information is relayed to the remote UE. In this section, we will investigate the MIB and SIBs one by one to analyze which kind of system information should be acquired by out of coverage remote UE.
· MIB: it includes the downlink bandwidth, PHICH configuration and SFN info. For the in coverage remote UE, it should acquire these parameters so as to keep synchronized with the eNB. Then it can utilize the sidelink resources configured by the eNB. However, it is not necessary for the out of coverage remote UE to acquire these parameters. Instead, the remote UE could obtain the DFN, sidelink bandwidth info from MIB-SL transmitted by nearby synchronization reference UE. Therefore, it is not necessary to forward this info.
· SIB1: it contains parameters needed to determine if a cell is suitable for cell selection and information about the time domain scheduling of other SIBs. Some information in SIB1, such as the PLMN list, TAC and cell ID, should be acquired by the out of coverage remote UE for relay selection and mobility purpose. With TAC as an example, the relay UE may forward the TAC supported by its serving cell to the nearby remote UE. In this way, the out of coverage remote UE could tell if the TAs supported by the serving cell is within the remote UE’s TAI list. If yes, it is possible for the remote UE to receive the paging forwarded by linked relay UE. If not, the remote UE may perform the TAU procedure to update its TAI list. 
· SIB2: it contains common and shared channel info. Among them, the ac-barring and acdc-barring related info as well as UE timer sets are better to be forwarded to the out of coverage remote UE for access control. 
· SIB3~SIB8: these SIBs include parameters used to control intra-frequency, inter-frequency and inter-RAT cell reselection. For the out of coverage remote UE linked with relay UE, it is not necessary to perform the cell reselection. Even if the remote UE switch its path from PC5 to Uu due to mobility, the cell selection should be performed for RRC_IDLE remote UE whereas HO should be performed for RRC_CONNECTED remote UE. Therefore, the SIB3~SIB8 do not need to be forwarded to remote UE.
· SIB9: it is used to signal the name of a Home eNB. The HeNB scenario has not yet been discussed in sidelink study. We basically assume that the HeNB does not support sidelink. So it is not necessary to forward SIB9 to remote UE.
· SIB10-SIB12: these three SIBs include the ETWS and CMAS warning message. For the out of coverage remote UE that is capable of ETWS and CMAS reception, the information contained in SIB10~SIB12 should be forwarded by the relay UE. 
· SIB13, SIB15 and SIB20: these SIBs include MBMS and SC-PTM related control information. As a matter of fact, the MBMS reception of remote UE has been supported in R13. As specified in R13, the remote UE could send the interested TMGIs to relay UE. If the eNB support these TMGIs, the relay UE shall receive the corresponding MBMS broadcast and then forward the MBMS broadcast to a L2 Group ID over PC5. The mapping between TMGI and L2 Group ID is configured by relay UE and delivered to the remote UE in advance. Then the remote UE could receive the MBMS broadcast. In our opinion, the MBMS forwarding mechanism defined in R13 could be reused in R15 and it is not necessary to forward the detailed SIB13, SIB15 and SIB20 to remote UE. 
· SIB14: it includes the information about extended access barring for access control. Similar to the ac-barring info mentioned in SIB2, the ERAB info should be forwarded to the remote UE that is capable of EAB.
· SIB16: it includes the information related to GPS time and Coordinated Universal Time. For the remote UE that is interested to receive the GPS time or UTC time, the SIB16 should be forwarded to it. 
· SIB17: it includes the information relevant for traffic steering between E-UTRAN and WLAN. In our opinion, it is not necessary to support traffic steering scenario for feD2D. So this SIB does not need to be forwarded to remote UE.
· SIB18-SIB19: these two SIBs include information related to sidelink communication and sidelink discovery respectively. For the out of coverage remote UE, it may directly utilize the pre-configured sidelink communication/discovery resources. Alternatively, the relay UE may forward the sidelink resource configuration in SIB18 and SIB19 to out of coverage remote UE for its sidelink transmission/reception.
· SIB21：it contains information related to V2X sidelink communication. For the R15 IoT and wearable remote UE, it does not use the V2X sidelink communication configuration so is not necessary for the relay UE to forward this info.
As we can see, the system information for cell selection, access control, ETWS and CMAS warning, GPS time, and sidelink resource configuration need to be forwarded to the remote UE. It is not necessary to forward the system information of cell reselection, HeNB name, traffic steering between E-UTRAN and WLAN, V2X sidelink resource configuration to the remote UE. For the MBMS support, MBMS forwarding mechanism defined in R13 could be reused in R15 and it is not necessary to forward the detailed SIB13, SIB15 and SIB20 to remote UE. 
Proposal 2: The system information for cell selection, access control, ETWS and CMAS warning, GPS time, and sidelink resource configuration should be forwarded to the remote UE.
Proposal 3: It is not necessary to forward the system information of cell reselection, HeNB name, traffic steering between E-UTRAN and WLAN, V2X sidelink resource configuration to the remote UE.
Proposal 4: For the MBMS support, MBMS forwarding mechanism defined in R13 could be reused in R15 and it is not necessary to forward the detailed SIB13, SIB15 and SIB20 to remote UE.
Broadcast vs. dedicated signalling
As agreed in RAN2#97bis, the system information is not delivered periodically to the remote UE, but rather only when deemed necessary. In our opinion, the system information could be relayed to remote UE in the following cases: 1) the remote UE first establish the PC5 connection with relay UE; 2) the system information changes; 3) relay UE camp or handover to another cell. For the system information delivery, there are two possible ways for relay UE to forward system info to remote UE as follows:
· Broadcast PC5 signalling: In this option, the system info is broadcast via PC5 signalling to the remote UE. For example, when the system information change, all the linked out of coverage remote UEs should receive the updated system information. In this case, it seems reasonable for the relay UE to broadcast the system information to remote UE. It is noteworthy that the PC5 DRX may be supported for remote UE. Suppose the remote UE has different PC5 DRX configuration and corresponding on duration time, it means that the relay UE needs to broadcast the updated system information several times or periodically to ensure all the linked remote UE could receive it. Considering the impact of PC5 DRX, the broadcast of system information over PC5 may not be as resource efficient as we had thought it to be. 
·  Dedicated PC5 signalling: In this option, the relay UE sends the system information via dedicated PC5 signalling. This is especially useful when remote UE first establish the PC5 connection with relay UE. On the other hand, considering that the number of linked remote UE is limited, the system information relay over dedicated PC5 signalling may not consume too many sidelink resources compared with the broadcast one.
Observation 1: Suppose the remote UEs had different PC5 DRX configurations and on duration time, the relay UE needs to broadcast the updated system information several times or periodically to ensure that all the linked remote UE could receive it.  
Proposal 5: RAN2 is suggested to prioritize the system information delivery over dedicated PC5 signalling.
Conclusion
In this paper, we discussed key issues for system information delivery. And we have the following observations and proposals:
Proposal 1: It is suggested that in coverage remote UE receive the system information directly from eNB no matter it links with relay UE or not.
Proposal 2: The system information for cell selection, access control, ETWS and CMAS warning, GPS time, and sidelink resource configuration should be forwarded to the remote UE.
Proposal 3: It is not necessary to forward the system information of cell reselection, HeNB name, traffic steering between E-UTRAN and WLAN, V2X sidelink resource configuration to the remote UE.
Proposal 4: For the MBMS support, MBMS forwarding mechanism defined in R13 could be reused in R15 and it is not necessary to forward the detailed SIB13, SIB15 and SIB20 to remote UE.
Observation 1: Suppose the remote UEs had different PC5 DRX configurations and on duration time, the relay UE needs to broadcast the updated system information several times or periodically to ensure that all the linked remote UE could receive it.  
Proposal 5: RAN2 is suggested to prioritize the system information delivery over dedicated PC5 signalling.
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