
3GPP TSG-RAN WG2 Meeting #102                                                            	R2-1806718
Busan, Korea, 21st - 25th May 2018                                

Source:	CATT
[bookmark: Title]Title:	Further discussion for SI broadcast in non-initial BWP
[bookmark: Source]Agenda Item:	10.4.1.6.7
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
In #101 meeting, agreements about SI reception in active BWP have been made:
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) 

From the agreements, connected UE only receives the updated SI from the active BWP. If the active BWP broadcast the updated SI, UE will acquire broadcast SI, otherwise, dedicated signalling is an option. Though an email discussion has been allocated for SI reception for connected UEs, but no further discussion has been made for SI broadcast in non-initial BWP. In this contribution, we make further discussion on the SI broadcast in non-initial BWP.
Discussion
· How the UE knows current active BWP can broadcast SI
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In order to get the updating SI, UE should get acknowledge of the configuration of CORESETs and the search spaces for paging/SIB1/other SI. For idle/inactive UEs, the configuration of CORESET and search space for SIB1 is configured in MIB, and the scheduling information and monitoring PDCCH information for paging and other SI are configured in SIB1. For connected UEs, the configuration can be configured by dedicated signaling. From the reply LS [1] received from RAN1, it is obvious that the UE can support reception of broadcast SI when CSS for SI is configured to UE by RRC:
Answer: An UE can support the reception of broadcast SI when the following conditions are met from UE perspective.
· The PDCCH in the dedicated RRC configured common search space schedules PDSCH carrying the broadcast SI, and 
· [bookmark: _GoBack]The CORESET and the common search space for the above PDCCH and the PDSCH carrying the broadcast SI are within an UE’s active DL BWP, using the numerology (including subcarrier spacing & CP type) configured to the UE’s active DL BWP.
As for paging, it is used to indicate connected UEs SI updated, so in order to get updated SI, connected UEs also need to monitor paging. With RAN1#91 agreement as following, the CORESET and CSS for paging is also necessary to be configured for UE to receive broadcast updated SI:
· Working assumption: In Rel.15, 
· A UE is expected to monitor C-SS (if configured) in the activated BWP
· Full functionalities of C-SS (scheduling RMSI, OSI, Paging, random access, etc) are supported by the C-SS configured by UE-specific RRC signaling.
Observation 1: If the CORESETs and search spaces for SIB1/other SI/paging are configured for UE in non-initial BWP, the UE will receive the broadcast SIs within this BWP.
As broadcast SI and paging are common for all connected UEs working on this BWP, it is not reasonable to configure the CORESET and search space of SIB1/other SI/paging as UE-specific configuration.  So the configuration of CORESET and common search space for SIB1and other SI and paging should be common cell-specific configuration for all connected UEs in this BWP. The configurations should be carried in the IEs of commonControlResourcesSets and commonSearchSpaces in PDCCH-ConfigCommon. 
Proposal 1: The CORESETs and search spaces configuration for SIB1/other SI/paging in non-initial BWP are carried in PDCCH-ConfigCommon.
· Paging
In last meeting, agreement about paging has been made:
Agreements of PO/PF calculation:
1	As a baseline, the association between SSB and monitoring window of PDCCH containing Paging DCI will be same as that between SSB index and its RMSI monitoring window (as defined in TS 38.213). It means the same monitoring window of PDCCH containing Paging DCI and RMSI monitoring window.
For initial BWP, same monitoring window of PDCCH containing paging DCI and RMSI monitoring window, that is the same CORESET is configured for paging and RMSI in initial BWP, same principle should be used for non-initial BWP, that is the same monitoring window of PDCCH containing paging DCI and SIB1/other SI monitoring window should be configured for non-initial BWP providing broadcast SI.
Proposal 2: Same monitoring window of PDCCH containing paging DCI and SIB1/other SI monitoring window should be configured for non-initial BWP providing broadcast SI.
Although the explicit calculation formula for paging occasion has not reach agreement, but unified paging occasion calculation formula should be used in the same cell for different BWPs. In this way it is easy for NW and UE to monitoring the PO. 
Proposal 3: PO/PF calculation formula used in initial BWP should be reused for non-initial BWPs in the same cell.
· unified schedule or different schedule
In EN-DC, only SIB1 is needed for SCG in non-initial BWPs, but for SA scene, whether the other SIs excluding PWS are needed for UE in non-initial BWP should be discussed further after the definition for other SI. 
Proposal 4: For non-initial BWPs, which other SI excluding PWS indication should be broadcasted are discussed in R16.
But for PWS broadcast, it is needed for each BWP. There are three approaches for PWS broadcast:
· Option 1: pre-configuration 
That is the CORESET and CSS or the fixed time-domain resources for PWS should be configured for UE by before the PWS indication. If UE receives the paging DCI indicating PWS, UE should try to acquire the information based on the pre-configuration. Otherwise the pre-configuration should be scheduled by network for other data transmission.
· Option 2: scheduled by SIB1 
Like in initial BWP, all other SI should be scheduled by SIB1. And UE should first get the schedule-info of the time-domain position for the PWS from SIB1, then to acquire the PWS indication information.
· Option 3: by dedicated signalling
The PWS indication message is transmitted to each connected UE via dedicated signaling. This option will lead to high overhead but with high reliability.
Considering the other SI broadcast in non-initial BWP may be supported, and other SI including PWS indication scheduled by SIB1 is unified mechanism. The pre-configuration for PWS may lead more specification impact and it is un-flexible, send common information via dedicated signaling for each UE leads resources waste. So the PWS should be scheduled in non-initial BWP like it in initial BWP as an independent SI. As only single bit is provided in paging message and in DCI for warning messages (not a separate bit for CMAS and ETWS as previously agreed), it is agreed in last meeting, so for CMAS or ETWS capable UE, it should be re-acquire SIB1 immediately to confirm which SI is being broadcasted, when connected UE receives paging DCI informing warning message. If the UE is able to decode the broadcasted SI, the UE should acquire the corresponding SI immediately.
Proposal 5: For non-initial BWPs the broadcast of the PWS should be scheduled with the scheduled information in SIB1.The ETWS capable or CMAS capable UE should re-acquire SIB1 immediately upon receiving paging DCI for warning message.
In initial BWP, the scheduling information in SIB1includes the configuration of SI-Window and each SI-periodicity, change of the schedule-info in SIB1 will lead to the change of the SIB1. In this way, if the different schedule-info is configured in non-initial BWP, the content of the SIB1 will be different with that in initial BWP, i.e. different version SIB1s are broadcast in different BWPs in the same cell. Though this can lead UE to acquire the updated SI same with that in initial BWP, it also leads in complex work for network to allocate same updated SI with different resources configuration. So the unified schedule-info content in SIB1 should be adopted.
Proposal 6: For non-initial BWP the content of the schedule information should be align with that in initial BWP. 
The SIB1 broadcast in initial BWP have a fixed broadcast periodicity respectively. In order to unify the mechanism, the broadcast periodicity of SIB1 in non-initial BWP should be same with it in initial BWP. 
Proposal 7: For non-initial BWPs, The broadcast periodicity of SIB1 should be unified with initial BWP. 
In initial BWP, each SI will repeat in its SI-Window, including SIB1, this mechanism should also applied to the non-initial BWP, and the repetition position should follow the same schedule mechanism applied in initial BWP in time-domain.
Proposal 8: For non-initial BWP, the repetition of each SI in its SI-window should be adopted and follow the same schedule mechanism applied in initial BWP in time-domain.
Conclusion
In this contribution we discuss the SI broadcast in non-initial BWP, and make the following proposals:
Observation 1: If the CORESETs and search spaces for SIB1/other SI/paging are configured for UE in non-initial BWP, the UE will receive the broadcast SIs within this BWP.
Proposal 1: The CORESETs and search spaces configuration for SIB1/other SI/paging in non-initial BWP are carried in PDCCH-ConfigCommon.
Proposal 2: Same monitoring window of PDCCH containing paging DCI and SIB1/other SI monitoring window should be configured for non-initial BWP providing broadcast SI.
Proposal 3: PO/PF calculation formula used in initial BWP should be reused for non-initial BWPs in the same cell.
Proposal 4: For non-initial BWPs, which other SI excluding PWS indication should be broadcasted are discussed in R16.
Proposal 5: For non-initial BWPs the broadcast of the PWS should be scheduled with the scheduled information in SIB1.The ETWS capable or CMAS capable UE should re-acquire SIB1 immediately upon receiving paging DCI for warning message.
Proposal 6: For non-initial BWP the content of the schedule information should be align with that in initial BWP. 
Proposal 7: For non-initial BWPs, The broadcast periodicity of SIB1 should be unified with initial BWP. 
Proposal 8: For non-initial BWP, the repetition of each SI in its SI-window should be adopted and follow the same schedule mechanism applied in initial BWP in time-domain.
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