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Introduction
The recent work on Rel-15 FeD2D SI enhanced the Rel-13 UE-to-Newark Relay from a Layer 3 solution to a Layer 2 solution. In RAN2#bis, it was agreed that
	=>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.  


This contribution addresses more detailed issues on system information acquisition of remote UE.
[bookmark: _Ref178064866]Discussion
[bookmark: _Ref481667041]Necessary information
Information in MIB-SL
In Rel-12 ProSe, MasterInformationBlock-SL was introduced to broadcast system information on PC5 interface, which includes the following key information:
1) Bandwidth and TDD configuration: which is mainly used for partial coverage case, in order for out-of-coverage UE to acquire in-coverage network configuration before sidelink transmission, and thus to avoid interference from out-of-coverage to in-coverage spectrum resource.
2) Direct frame and subframe number: which is more used for sidelink receiver to acquire the synchronization information used by sidelink transmitter, and thus further for sidelink receiver to derive the resource pool configuration for sidelink discovery and communication.
3) In-coverage flag: which is used for sidelink receiver to derive the priority levels for (re-)selection synchronisation reference
Therefore, all the information above are necessary for Rel-12 UE before initiating sidelink transmission / reception, so that the transmission of MasterInformationBlock-SL is in a pro-active manner, using a fixed 40ms periodicitty. In Rel-12, MasterInformationBlock-SLtransmission capability is mandatory for sidelink communication.
[bookmark: _Toc481662530][bookmark: _Toc481668324][bookmark: _Toc481670156][bookmark: _Toc481741724][bookmark: _Toc481744700][bookmark: _Toc481763216][bookmark: _Toc481763339]MasterInformationBlock-SL was defined in Rel-12, which delivers necessary information for sidelink communication transmission / reception.
In Rel-13 V2x, the Rel-12 definition of MasterInformationBlock-SL was reused, yet the support of MasterInformationBlock-SL transmission is optional, for which the main reason is:
· GNSS is deemed as the main type of synchronization reference for V2x communication, so that there is less need to distribute (sub-)frame number information from UE to UE.
· ITS band is typically deployed at 5.9GHz spectrum, i.e., independent of ~2GHz spectrum for MNO so that the out-of-coverage interference to in-coverage is of less concern;
[bookmark: _Toc481662531][bookmark: _Toc481668325][bookmark: _Toc481670157][bookmark: _Toc481741725][bookmark: _Toc481744701][bookmark: _Toc481763217][bookmark: _Toc481763340]MasterInformationBlock-SL was reused in Rel-13, which however becomes an optional capability for V2x communication.
For Rel-15 FeD2D, the two aspects have to be considered as well:
· The UE-to-UE synchronization distribution cannot be fully ruled out: because even for Rel-13 V2x, it is still seen as complementary solution when GNSS signal is unavailable
· The out-of-coverage to in-coverage interference should be avoided: considering the assumption defined in TR 36.746, “co-existence with Rel-12/13 UEs supporting sidelink operation in the same spectrum is taken into account”, FeD2D deployed at MNO spectrum as for Rel-12/13 would cause the out-of-coverage to in-coverage interference concern.
Regardless whether to reuse the MIB-SL definition or not, the related information is also necessary for remote UE in Rel-15 FeD2D.
[bookmark: _Toc481662534][bookmark: _Toc481668328][bookmark: _Toc481670147][bookmark: _Toc481741715][bookmark: _Toc481744704][bookmark: _Toc481744848][bookmark: _Toc481763220][bookmark: _Toc481763330]Enable relay UE to deliver information in MasterInformationBlock-SL to remote UE for Rel-15 FeD2D.
[bookmark: _Ref481667289][bookmark: _Ref480297736]Information of ECGI and MBMS
According to TS 24.334 [1], ProSe UE-to-Network relay supports to relay system information from Uu to PC5 interface, in the form of ProSe discovery message, i.e., Relay Discovery Additional Information. As shown in Table 1, ECGI and MBMS related information can be delivered using this discovery message.
[bookmark: _Ref481657974]Table 1PC5_DISCOVERY message for Relay Discovery Additional Information
	Information Element
	Presence
	Length (bits)

	Message Type (NOTE 1)
	M
	8

	Relay Service Code
	M
	24

	ProSe Relay UE ID
	M
	24

	Announcer Info
	M
	48

	RDAIComposition
	M
	8

	ECGI
	C(NOTE 2)
	56

	MBMS related information
	C(NOTE 2)
	72

	Spare
	M
	8 or 24
(NOTE 3)

	MIC
	M
	32

	UTC-based Counter LSB
	M
	8


The initiation of this message is in an on-demand way, specifically by different PC5 signalling message:
· CELL_ID_ANNOUNCEMENT_REQUEST is used to trigger the Cell ID announcement by relay UE;
· TMGI_MONITORING_REQUEST is used to trigger the TMGI advertisement by relay UE;
[bookmark: _Toc481662532][bookmark: _Toc481668326][bookmark: _Toc481670158][bookmark: _Toc481741726][bookmark: _Toc481744702][bookmark: _Toc481763218][bookmark: _Toc481763341]ProSe discovery message has been defined for relay UE to deliver ECGI and MBMS related information to remote UE.
[bookmark: _Toc481662533][bookmark: _Toc481668327][bookmark: _Toc481670159][bookmark: _Toc481741727][bookmark: _Toc481744703][bookmark: _Toc481763219][bookmark: _Toc481763342]ProSe discovery message of Relay Discovery Additional Information is triggered when requested by remote UE.
Regardless of signalling format design, the related information is also necessary for remote UE in Rel-15 FeD2D.
[bookmark: _Toc481662535][bookmark: _Toc481668329][bookmark: _Toc481670148][bookmark: _Toc481741716][bookmark: _Toc481744705][bookmark: _Toc481744849][bookmark: _Toc481763221][bookmark: _Toc481763331]Enable relay UE to deliver ECGI and MBMS related information to remote UE for Rel-15 FeD2D.
Other information for Rel-15 FeD2D
Information for RRC connection establishment by remote UE
Different from Rel-13 UE-to-Network relay, FeD2D allows remote UE establish RRC connection via relay UE, which means that the information needed for RRC connection establishment would be necessary for remote UE, and thus has to be delivered from relay UE in advance. For example, cell access related information:
1) System identify (e.g., PLMN ID, Tracking area code, CSG information and etc.) related information in SIB1 (including ECGI mentioned in section2.1.2).
2) Access barring (ACB, EAB, SSAC, ACDC and etc.) related information in SIB2 / SIB14.
[bookmark: _Toc481662536][bookmark: _Toc481668330][bookmark: _Toc481670149][bookmark: _Toc481741717][bookmark: _Toc481744706][bookmark: _Toc481744850][bookmark: _Toc481763222][bookmark: _Toc481763332]Enable relay UE to deliver the information for RRC connection establishment (e.g., system identity and access barring related information) to remote UE for Rel-15 FeD2D.
Information for public warning
Besides RRC connection related procedure, considering remote UE may be interested in public warning message, and thus requires necessary information for ETWS notification and CMAS notification, in SIB10-SIB12.
[bookmark: _Toc481662538][bookmark: _Toc481668332][bookmark: _Toc481670150][bookmark: _Toc481741718][bookmark: _Toc481744707][bookmark: _Toc481744851][bookmark: _Toc481763223][bookmark: _Toc481763333]Enable relay UE to deliver ETWS notification and CMAS notification information to remote UE for Rel-15 FeD2D.
Information for in-coverage remote UE
All the information discussed above is to support out-of-coverage remote UEs, yet for in-coverage remote UEs, there is some additional necessary information. The system information acquisition by remote UE via PC5 is motivated by:
· Power efficiency: the remote UE can acquire all information via PC5 and thus no need to monitor Uu interface;
· Low-cost hardware: the remote UE may be not equipped with Uu Rx chain, to reduce cost;
[bookmark: _Toc481670151][bookmark: _Toc481741719][bookmark: _Toc481744708][bookmark: _Toc481744852][bookmark: _Toc481763224][bookmark: _Toc481763334]Enable relay UE to deliver system information to in-coverage remote UEs.
Furthermore, the detailed sidelink resource configuration is necessary for remote UE to establish PC5 connection with relay UE:
· For out of coverage UEs: it relies on pre-configuration;
· For in coverage UEs: it has to read SIB to get related configuration, e.g. for Rel-13 UE-to-network relay related configuration in SIB18 and SIB19.
Therefore, if there is a need to alleviate the need of system information acquisition by in-coverage remote UE, the related sidelink configuration should be forwarded by relay UE as well. 
[bookmark: _Toc481670152][bookmark: _Toc481741720][bookmark: _Toc481744709][bookmark: _Toc481744853][bookmark: _Toc481763225][bookmark: _Toc481763335]Enable relay UE to deliver information for Rel-15 FeD2D related sidelink resource configuration to remote UE.
Besides, for RRC connection establishment, considering in-coverage remote UE may be in RRC_IDLE state, and thus requires necessary information for cell (re-)selection, the relay UE may help to deliver the information to remote UE as well. For example, 
1) Cell selection related information in SIB1;
2) Cell reselection related information in SIB3-8;
Considering the size of the related SIB(s) for cell re-selection and the resulted signalling overhead increase, it may be not all the SIBs (for intra-/inter-frequency, inter-RAT) to be forwarded. And considering this information is not useful for UE without Uu Rx chain, the motivation is limited to power efficiency. 
[bookmark: _Toc481662537][bookmark: _Toc481668331][bookmark: _Toc481670153][bookmark: _Toc481741721][bookmark: _Toc481744710][bookmark: _Toc481744854][bookmark: _Toc481763226][bookmark: _Toc481763336][bookmark: _GoBack]RAN2 discuss whether to enable relay UE to deliver (full or part of) cell (re)selection information to remote UE for Rel-15 FeD2D.
Triggering for system information delivery
Considering all the information listed in section 2.1, they are targeting different types of remote UE:
· Information in MIB-SL: It is necessary for all remote UEs which would like to establish PC5 connection with relay UE, by using sidelink discovery / communication;
· Information for MBMS related information (e.g., MBMS related information mentioned in section 2.1.2): it is necessary for remote UEs who are interested in MBMS reception.
· Information for RRC connection establishment (including ECGI mentioned in section 2.1.2): it is necessary for remote UEs who would like to establish connection with network using L2 UE-to-network relay manner; 
· Information for public warning: it is necessary for remote UE who are interested in public warning messages;
· Information for cell (re)selection: it is necessary for in-coverage remote UEs who are in RRC_IDLE state, and equipped with Uu Rx chain;
· Information for sidelink resource configuration: it is necessary for in-coverage remote UEs;
Therefore, besides the information included in the current MIB-SL, all the others is needed by a sub-set of remote UEs, so that can be triggered by UE request. For MIB-SL, it can be broadcasted periodically (i.e., pro-active way) in legacy system, or it can be triggered in an on-demand mode, considering ProSe UE-to-Network relay scenario (I.e., re-active way).
[bookmark: _Toc481668333][bookmark: _Toc481670154][bookmark: _Toc481741722][bookmark: _Toc481744711][bookmark: _Toc481744855][bookmark: _Toc481763227][bookmark: _Toc481763337]RAN2 discuss the method (i.e., pro-active or re-active) for Rel-15 FeD2D relay UE to deliver information included in MIB-SL.
[bookmark: _Toc481668334][bookmark: _Toc481670155][bookmark: _Toc481741723][bookmark: _Toc481744712][bookmark: _Toc481744856][bookmark: _Toc481763228][bookmark: _Toc481763338]For information used for RRC connection establishment, MBMS, public warning cell (re)selection or sidelink resource configuration, Rel-15 FeD2D relay UE delivers it when requested by remote UE.
Conclusion
In section 2 we made the following observations:
Observation 1	MasterInformationBlock-SL was defined in Rel-12, which delivers necessary information for sidelink communication transmission / reception.
Observation 2	MasterInformationBlock-SL was reused in Rel-13, which however becomes an optional capability for V2x communication.
Observation 3	ProSe discovery message has been defined for relay UE to deliver ECGI and MBMS related information to remote UE.
Observation 4	ProSe discovery message of Relay Discovery Additional Information is triggered when requested by remote UE.

Based on the discussion in section 2 we propose the following:
Proposal 1	Enable relay UE to deliver information in MasterInformationBlock-SL to remote UE for Rel-15 FeD2D.
Proposal 2	Enable relay UE to deliver ECGI and MBMS related information to remote UE for Rel-15 FeD2D.
Proposal 3	Enable relay UE to deliver the information for RRC connection establishment (e.g., system identity and access barring related information) to remote UE for Rel-15 FeD2D.
Proposal 4	Enable relay UE to deliver ETWS notification and CMAS notification information to remote UE for Rel-15 FeD2D.
Proposal 5	Enable relay UE to deliver system information to in-coverage remote UEs.
Proposal 6	Enable relay UE to deliver information for Rel-15 FeD2D related sidelink resource configuration to remote UE.
Proposal 7	RAN2 discuss whether to enable relay UE to deliver (full or part of)cell (re)selection information to remote UE for Rel-15 FeD2D.
Proposal 8	RAN2 discuss the method (i.e., pro-active or re-active) for Rel-15 FeD2D relay UE to deliver information included in MIB-SL.
Proposal 9	For information used for RRC connection establishment, MBMS, public warning cell (re)selection or sidelink resource configuration, Rel-15 FeD2D relay UE delivers it when requested by remote UE.

[bookmark: _In-sequence_SDU_delivery]References
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