3GPP TSG-RAN WG2 NR meeting #102		R2-1807353
Busan, Korea, 21 – 25 May, 2018		

[bookmark: Source]Agenda Item:	10.4.1.6.7
Source: 		Intel Corporation
Title: 		SI reception in Connected Mode 
[bookmark: DocumentFor]Document for:			Discussion and Decision
Introduction
In RAN2#101, RAN2 agreed that it is possible for the SIB of the PCell to be send via dedicated signalling as follow:
Agreements
1:	Monitoring of paging by the UE and SI reception by the UE is only for the NR PCell while the UE is in connected mode.
2	Provision of SI required for the connected mode UEs by dedicated signalling is an option for the network
3	UE acquires SI broadcast required for the connected mode UE from within the UE's active BWP, if it is provided. Paging is also provided in UE's active BWP as previously agreed). If it is not provided in the UE's active BWP then the UE does not acquire SI broadcast from within that BWP. (i.e. The UE does not switch active BWP autonomously for reception of SI broadcast) 

In this contribution, we look at what the needed contents of the MIB and SIBs are and how they can be sent for the SI update case.
Discussion
Need of MIB in RRC Connected and how updated MIB is delivered to UE
MIB contains cell barring parameters and also part of the initial BWP configuration (i.e. subcarrierSpacingCommon and pdcch-ConfigSIB1) to the UE as shown in the ASN.1 below:
MIB ::= 							SEQUENCE {
	systemFrameNumber					BIT STRING (SIZE (6)),
	subCarrierSpacingCommon				ENUMERATED {scs15or60, scs30or120},
	ssb-SubcarrierOffset				INTEGER (0..15),
	dmrs-TypeA-Position					ENUMERATED {pos2, pos3},
	pdcch-ConfigSIB1					INTEGER (0..255), 
	cellBarred							ENUMERATED {barred, notBarred}, 
	intraFreqReselection				ENUMERATED {allowed, notAllowed},
	spare								BIT STRING (SIZE (1))
}

[bookmark: _GoBack]SFN and cell barring parameters (i.e. cellBarred and intraFreqReselection) are not needed for UE in RRC Connected. The configuration of the initial DL BWP (i.e. subCarrierSpacingCommon, ssb-SubcarrierOffset, pdcch-ConfigSIB1) is not needed by the UE whose active BWP is not or is not overlapped with  the initial BWP.  However, they may be needed in the fallback case when e.g. the BWPInactivityTimer expires. This can be done through dedicated signalling via through ServingCellConfigCommon change, if the network wish to do so (e.g. for the fallback case such BWP-InactivityTimerexpires and the default BWP is the initial BWP).    If the active BWP is the initial BWP or overlapped with the initial BWP, the UE can acquire the MIB if it is paged.
Proposal#1: If the active BWP is the initial BWP or is overlapped with the initial BWP, the UE can acquire the change via acquiring MIB when network pages the UE on SI change. If the active BWP is not the initial BWP or is not overlapped with the initial BWP, the UE can acquire the MIB change in RRCReconfiguration message via ServingCellConfigCommon in ReconfigurationWithSync, if the network wish to do so (e.g. for the fallback case such BWP-InactivityTimer expires and the default BWP is the initial BWP). 
SIB1 and SI reception in RRC Connected
In NR, UE can only acquire the SI broadcast if it is provided in the active BWP.  If it is not provided (i.e. SI-RNTI and P-RNTI CSS is not configured for the active BWP), the network may provide the SIBs required in Connected mode via dedicated signalling if it chooses to do so.
SIB1 contents needed by RRC Connected UE and how updated SIB1 is delivered to UE
SIB1 contains the following contents:
· Cell selection parameters (containing Qrxlvemin, Qqualmin etc.)
· Cell access related info (containing PLMN, CGI, TAC etc.)
· SI-SchedulingInfo (containing SI scheduling etc.)
· ServingCellConfigCommonSIB (containing initial BWP configuration (i.e. DownlinkConfigCommonSIB and UplinkConfigCommonSIB), BCCH-Config, PCCH-Config, SSB-configuration)
· Access Control parameters
Cell selection parameters are not needed by RRC Connected UE. Cell access related info is needed by RRC Connected UE when the UE receives the HO Command  and will perform NAS signalling if the Tracking Area changes (i.e. perform TAU). However Cell access related info does not change and hence is not typically needed for SI update. SI-schedulingInfo is needed in the case SI reception is performed via broadcast signalling. 
As for update on ServingCellConfigCommonSIB (or ServingCellConfigCommon in SIB1), the initial BWP configurations (i.e. BWP-DownlinkCommon) in the SIB1 may or may not be needed by the UE in RRC Connected depending on whether the active BWP is the initial BWP or overlapping the initial BWP or not overlapping the initial BWP. If the active BWP is the initial BWP or overlapping the initial BWP, the UE acquire the SIB1 for the ServingCellConfigCommon from the broadcast when it is paged with SI change indication. If the active BWP is not overlapping with the initial BWP, then update of the ServingCellConfigCommon for the initial BWP may not be needed by the UE for the active BWP. If it is needed (e.g. if the default BWP is the initial BWP), the network can either provide it via dedicated signalling or via broadcast by configuring paging and SI reception CSS in the active BWP
Access Control parameters are needed for access control in RRC Connected mode.
Proposal#2: UE in RRC Connected needs to know at least any change to Access Control parameters (i.e. UAC configuration) in SIB1 regardless whether the active BWP is overlapping or not overlapping with the initial BWP
Proposal#3: UE in RRC Connected needs to know any change to the SI-SchedulingInfo if the active BWP is configured to acquire paging and SI reception
Proposal#4: For ServingCellConfigCommon in the SIB1:
· If the active BWP is the initial BWP or overlapping the initial BWP, the UE acquire the SIB1 for the ServingCellConfigCommon from the broadcast when it is paged with SI change indication.
· If the active BWP is not overlapping with the initial BWP, then update of the ServingCellConfigCommon in SIB1 is not needed. If it is needed for the fallback case (e.g. default BWP is the initial BWP etc.), the network can either provide it via dedicated signalling or via broadcast by configuring paging and SI reception CSS in the active BWP
SIB1 update via broadcast signalling
In the latest RAN1 LS, SI can be broadcast and received by the UE if it is sent using the numerology of the configured active BWP as highlighted:
SI can be broadcasted to and received by an UE in the UE’s active DL BWP using the numerology (including subcarrier spacing & CP type) configured to the active DL BWP when a common search space for the broadcast SI scheduling is configured by UE dedicated RRC signalling for the active DL BWP.
This would mean that if UE is of different numerology in the active BWP  to the initial BWP, the network basically has to send the SIB1 and SI based on the numerology of active BWP. 
Observation#1: UE can acquire paging and SIB1/SI broadcast in UE’s active BWP if SI-RNTI and P-RNTI CSS type is configured and the paging and SI broadcast is received using the numerology of the active BWP.
SIB1 update via dedicated signalling
As in Proposal#3, only the access control parameters are needed in dedicated signalling.  This can be easily provided via RRCReconfiguration message.
Proposal#5: For the access control parameters changes, the RRCReconfiguration message can be used to inform UE in RRC Connected.
In the case ServingCellConfigCommon in SIB1 is needed via dedicated signalling, based on the current TS38.331, it has to be provided via ReconfigurationWithSync in RRCReconfiguration.  Alternatively, it is to have ServingCellConfigCommon also outside of ReconfigurationWithSync. This is beneficial for the case if the default BWP is the initial BWP, as it does not require ReconfigurationWithSync if the initial BWP is not the active BWP.
Proposal#6: For ServingCellConfigCommon change in SIB1, it can be provided via ReconfigurationWithSync in RRCReconfiguration as baseline. Discuss whether to provide ServingCellConfigCommon also outside of ReconfigurationWithSync.
CMAS and ETWS via dedicated signalling
Other than SIB1, for NR, the gNB may also need to provide ETWS and CMAS SIBs inRRCReconfiguration message (with the assumption that the UE response message is not expected if only the CMAS and ETWS SIBs are sent) since the UE may not be able to receive them otherwise. For CMAS and ETWS SIBs, the warning message may be segmented to fit into the SIB. For an idle/inactive mode UE receiving via broadcast, if the CMAS or ETWS SIB is too large, it may be RRC segmented.  In RRC Connected, it is not needed to RRC segment the CMAS or ETWS warning message. The CMAS/ETWS warning message can be sent as a complete warning message (i.e. the complete warning message is sent in one ETWS/CMAS SIB).
Proposal#7: For ETWS and CMAS warning message sent on the RRCReconfiguration message (with the assumption that the UE response message is not expected if only the CMAS and ETWS SIBs are sent)  for RRC Connected mode UE, the ETWS and CMAS warning message is not RRC segmented like in the ETWS and CMAS SIB over broadcast signalling.  The warning message is always sent via RRCReconfiguration messagein one complete message using the ETWS/CMAS SIB even if it is segmented over broadcast signalling.
Conclusion and proposals
It is requested that RAN 2 discuss and agree on the following proposals:
Proposal#1: If the active BWP is not the initial BWP or is not overlapped with the initial BWP, the MIB change can be provided in RRCReconfiguration message via ServingCellConfigCommon in ReconfigurationWithSync, if the network wish to do so (e.g. for the fallback case such BWP-InactivityTimerexpires and the default BWP is the initial BWP). If the active BWP is the initial BWP or is overlapped with the initial BWP, the UE can get the change via acquiring MIB when network page the UE on SI change.
Proposal#2: UE in RRC Connected needs to know at least any change to Access Control parameters (i.e. UAC configuration) in SIB1 regardless whether the active BWP is overlapping or not overlapping the initial BWP
Proposal#3: UE in RRC Connected needs to know any change to the SI-SchedulingInfo if the active BWP is configured to acquire paging and SI reception
Proposal#4: For ServingCellConfigCommon in the SIB1:
· If the active BWP is the initial BWP or overlapping the initial BWP, the UE acquire the SIB1 for the ServingCellConfigCommon from the broadcast when it is paged with SI change indication.
· If the active BWP is not overlapping with the initial BWP, then update of the ServingCellConfigCommon in SIB1 is not needed. If it is needed for the fallback case (e.g. default BWP is the initial BWP etc.), the network can either provide it via dedicated signalling or via broadcast by configuring paging and SI reception CSS in the active BWP
Proposal#5: For the access control parameters changes, the RRCReconfiguration message can be used to inform UE in RRC Connected.
Proposal#6: For ServingCellConfigCommon change in SIB1, it can be provided via ReconfigurationWithSync in RRCReconfiguration as baseline. Discuss whether to provide ServingCellConfigCommon also outside of ReconfigurationWithSync.
Proposal#7: For ETWS and CMAS warning message sent on the RRCReconfiguration message (with the assumption that the UE response message is not expected if only the CMAS and ETWS SIBs are sent)  for RRC Connected mode UE, the ETWS and CMAS warning message is not RRC segmented like in the ETWS and CMAS SIB over broadcast signalling.  The warning message is always sent via RRCReconfiguration message in one complete message using the ETWS/CMAS SIB even if it is segmented over broadcast signalling.

