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Introduction
In last meeting, agreements about paging monitoring in connected state have been made:
Agreements
1	UEs in connected mode monitor paging in the common search space in the active DL BWP. This is based on the assumption that common search space is provided in every DL BWP.
UE can acquire the SI modification indication through the common search space of the active DL BWP. However the updated RMSI can only be broadcasted in initial BWP. In this contribution, we discuss the acquisition of updated SI by connected UEs.
Discussion
Change of SI (other than for ETWS/CMAS) only occurs at specific radio frames, i.e. the concept of a modification period is used. When UE receives the paging DCI indicated the update of the SI, the system information except the ETWS/CMAS will be updated in the next modification period. But the system information of ETWS/CMAS is updated in the current modification period where the UE gets the indication of the ETWS/CMAS.
The system information other than ETWS/CMAS and system information of ETWS/CMAS are discussed separately. 
Acquisition of ETWS/CMAS
Different with the SI modification, when the UE gets the ETWS/CMAS indication, it  should acquire the information on current SI modification period as soon as possible. In RAN1#91 meeting, agreements about paging design have been made:
	Agreements:
· NR supports sending of short paging messages e.g. systemInfoModification, cmas-Indication, and etws-Indication if supported in NR, in the Paging DCI.


The UE can distinguish the SI modification and ETWS/CMAS from the paging DCI. Upon reception of paging DCI indicating ETWS/CMAS, the UE should acquire the corresponding ETWS/CMAS information immediately.
[bookmark: OLE_LINK70][bookmark: OLE_LINK71]The urgent requirement of information acquisition should be considered in design of ETWS/CMAS update design. The option which requires to switch to initial BWP to acquire the ETWS/CMAS will introduce delay. The option of providing ETWS/CMAS information via dedicated signaling for each connected UE is not signaling efficient. Note that the ETWS/CMAS information is common for all UEs. The overhead for ETWS/CMAS is small compared to other SI. Moreover these system information are broadcasted infrequently. Considering the above two facts, the ETWS/CMAS could be indicated and broadcasted on each downlink BWP. UEs in connected mode monitor paging in the common search space in the active DL BWP to acquire the ETWS/CMAS indication, and to acquire the information of the ETWS/CMAS on the active DL BWP.
Proposal 1: The ETWS/CMAS information should be broadcasted in each downlink BWP. UEs in connected state acquire the information of the ETWS/CMAS on the active DL BWP.
Acquisition of Updated SI other than ETWS/CMAS
The RMSI only broadcast in initial BWP. Upon the UE is notified of the update of the SI other than ETWS/CMAS, the UE should switch to the initial BWP at least at the next SI modification period boundary. The switching of BWP to initial BWP for SI acquisition may result in delay/interruption to on-going data transmission. Different service types have different quality of service requirements. For example, URLLC service is sensitive to delay and transmission speed. Therefore, the SI update procedures should be discussed taking into account the quality of service requirements of the different services.
URLLC service
Switching to initial BWP to acquire the updated SI will result in delay to on-going service.  If all UEs switch to the initial BWP to acquire SI, a lot of UEs expecting SI update should be served on the initial BWP after the SI update. Due to all connected UEs aggregated in initial BWP, there may be a limit on scheduled resources resulting in drop of the transmission speed. 
Take the quality of service requirement into consideration, if the active BWP is different with initial BWP, UE with URLLC service could be provided with updated system information via dedicated signalling on the active BWP.  The network can send dedicated signalling with updated SI to inform UEs with URLLC service. 
Proposal 2: The updated SI should be provided to the UEs with URLLC service via dedicated signalling when active BWP is non-initial BWP.  
Non-URLLC services
The connected UE without URLLC services can switch to the initial BWP to receive the updated SI, as it is not sensitive to delay and transmission speed. 
· Paging DCI transmission occasions.
Agreements about acquisition of system information for idle/inactive UEs have been made in RAN2 #AdHoc 0118 meeting:
Agreements for PCell and PSCell (applicability to SCells depends on offline on BWP signalling structure)
3	Idle/inactive UE monitors system information and paging information in the initial DL BWP.
Due to the idle and inactive UEs can only monitor SI and paging in the initial BWP, the paging DCI indicating the update of the SI in downlink BWPs other than initial BWP can only apply for connected UEs. Connected UEs can decode the common search space always, from this perspective, the paging DCI in non-initial BWP can be transmitted at any time slot. 
If the paging DCI can be present at any slot, UE should try to decode the paging DCI at any time. But if the paging DCI can be present on specific occasion, UE should only try to decode the paging DCI on the certain occasions. Considering it is difficult to define another specific occasions to apply for different numerologies, and the PO will be defined for idle/inactive UE, so paging DCI on PO in DL BWP is preferred. In LTE, connected UE can receive paging at any PO point. It doesn’t need to be the UE’s PO. We can reuse this mechanism in NR.
Proposal 3: The paging DCI should be sent at the PO of each DL BWP. Connected UE can receive paging DCI at any PO like in LTE.
[bookmark: _GoBack]The UE and network can use the parameters broadcasted in initial BWP to calculate the PO for the active DL BWP, i.e. the PO parameters and calculation could be applied for each DL BWP. The calculation and parameters depend on the agreement of the paging.
Proposal 4: The PO calculation and parameters broadcasted in initial BWP are applied for all DL BWPs.
· When and how to switch to initial BWP
Considering the SI only update in specific period, the UE can switch the active BWP to the initial BWP on a specific occasion automatically, or wait for dedicated signalling to switch the active BWP to the initial BWP.
	options
	cons
	pros

	Automatic switch
	- UE automatic behavior 
	-save signaling overhead

	by dedicated signaling
	- high signaling overhead
	- under network control


All connected UEs worked on the non-initial BWPs switch to initial BWP on the next SI modification boundary. Simultaneously, network stops the scheduling for these UEs on this BWP. No signalling is needed. If it is up to network, dedicated signalling should be sent to each connected UEs to switch the active BWP to initial BWP, which will lead in high signalling overhead. Comparing two options, the “Automatic switch” is more efficient.
Proposal 5: When UE gets the SI modification indication from the paging DCI, all connected UEs without URLLC service should switch to the initial BWP at the next SI modification boundary to acquire the updated SI.
· When and how to switch from initial BWP to other BWP
There are two possible options for the UE to switch from initial BWP to another active BWP after acquisition of updated SI. 
Option 1: Automatic switch to original active BWP
· After a fixed period UE switch to the original active BWP.
UE can switch to original BWP after a fixed period only one time, or switch between initial BWP and original active BWP several times. This option needs no extra signalling overhead. But this option can’t ensure that the UE have completed all the necessary SI reception.
· switch to original active BWP on specific time
UE can switch to original active BWP on specific time. When the UE acquires all the necessary SI in initial BWP, UE can send an indication to network, and at the boundary of the next SI modification period or the end of the radio frame, UE will switch to the original active BWP. Though little signalling is introduced, but UE can’t miss the necessary SI. If network doesn’t schedule these UEs in initial BWP, the UE should initiate RA procedure to request scheduling grant which may lead to contention.
Option 2: by dedicated signaling
Network makes the decision and sends the dedicated signalling to switch the active BWP from initial BWP to other BWP for each UE connected in initial BWP. This option may lead in signalling overhead and if no status indication is sent to the network for the reception of the updated SI, UE may miss the necessary SI. But this option can make all UEs under the network control.
Comparing the options above, switching the active BWP by dedicated signalling (DCI) has been supported. So in order to reduce the specification work, the option 2 is preferred.
Proposal 6: UE should switch from initial BWP to other BWP based on the dedicated signalling. 
· What the behaviour of UE and network on the initial BWP
When UE switch to initial BWP to receive the updated SI, the behaviour of UE in initial BWP can be “only SI reception” or “SI reception and data transmission” based on the configuration of initial BWP. If UE has been configured with dedicated initial BWP configuration, UE can be scheduled in initial BWP when UE switch to the initial BWP automatically. If UE only perform SI reception in initial BWP, it will lead to reduced performance. as the UE switches from initial BWP to other BWP based on the network, so it may stay in initial BWP for a long time, and network should take all connected UEs in initial BWP equal, even some of them are switched to initial BWP upon SI update. So UEs should perform SI reception and data transmission in initial BWP.
Proposal 7: UE should perform SI reception and data transmission in initial BWP when UE switches to initial BWP for updated SI.
If UE doesn’t have the dedicated configuration of the initial BWP upon UE received the paging DCI, UE can’t perform data transmission in initial BWP. In order to unify the behavior, network should send dedicated signaling including the dedicated configuration of the initial BWP for each connected UEs without initial BWP dedicated configuration before the next SI modification arrival.
Proposal 8: Network should ensure each connected UE with initial BWP dedicated configuration after sending the paging DCI before the next SI modification arrival.
Conclusion
In this contribution, for the ETWS/CMAS we propose:
Proposal 1: The ETWS/CMAS information should be broadcasted in each downlink BWP. UEs in connected state acquire the information of the ETWS/CMAS on the active DL BWP.
For the SI modification without ETWS/CMAS, we propose:
UEs with URLLC:
Proposal 2: The updated SI should be provided to the UEs with URLLC service via dedicated signalling when active BWP is non-initial BWP.    
UEs without URLLC:
Proposal 3: The paging DCI should be sent at the PO of each DL BWP. Connected UE can receive paging DCI at any PO like in LTE.
Proposal 4: The PO calculation and parameters broadcasted in initial BWP are applied for all DL BWPs.
Proposal 5: When UE gets the SI modification indication from the paging DCI, all connected UEs without URLLC service should switch to the initial BWP at the next SI modification boundary to acquire the updated SI.
Proposal 6: UE should switch from initial BWP to other BWP based on the dedicated signalling.
Proposal 7: UE should perform SI reception and data transmission in initial BWP when UE switches to initial BWP for updated SI.
Proposal 8: Network should ensure each connected UE with initial BWP dedicated configuration after sending the paging DCI before the next SI modification arrival.
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