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1. Introduction

RAN2 AH-1801 meeting discussed on SI change notification for UEs in connected mode, and agreed connected UE could monitor paging in the common search space in the active DL BWP for SI change notification [1]. 
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.

The following agreements of the search space are made during RAN1 #91 meeting [2]:

Agreements:

· C-SS in each DL BWP of the PCell/PScell
· On C-SS, Yp ,kp= 0.

· In Rel.15, 

· For scheduling RMSI, OSI, Paging, UE monitors common search space in the PCell only

· In addition, for random access and fall back, UE monitors common search space in the PCell and PSCell only

· Working assumption: The UE is not expected to be configured without C-SS on the PCell (PSCell) in the active DL BWP 
· NOTE: RAN1 does not expect additional impact on the UE behavior due to not having PRACH resource in the BWP
· 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.

· All RRC parameters defined for UE-SS are also defined for C-SS that is configured by UE-specific RRC signaling.

TS 38.213 [3] specification already capture that:

For each DL BWP in a set of DL BWPs on the primary cell, a UE can be configured control resource sets for every type of common search space and for UE-specific search space as described in Subclause 10.1. The UE is not expected to be configured without a common search space on the PCell, or on the PSCell, in the active DL BWP.
The RAN1 working assumption “Full functionalities of C-SS (scheduling RMSI, OSI, Paging, random access, etc) are supported by the C-SS configured by UE-specific RRC signaling.” has not been confirmed yet. 

Based on that, it is still not clear of acquiring updated SI or ETWS/PWS message for a UE received paging for SI change notification in the active DL BWP. This contribution discuss the UE behavior of the acquisition of updated SI or ETWS/PWS message.

2. Discussion
When a UE in connected mode received paging for SI change notification by monitoring the C-SS in the active DL BWP of the PCell/PSCell, there are two cases for the connected UE to acquire updated system information.

2.1
In case the C-SS configured by UE-specific RRC signalling provides full functionalities 
According to RAN1 working assumption, the C-SS in which the UE received paging could also provide the functionality of scheduling RMSI, OSI, and random access. UE could monitor the C-SS of the active DL BWP for SI acquisition or for ETWS/PWS message reception without switching to other DL BWP.

Observation 1: If full functionalities of C-SS (scheduling RMSI, OSI, Paging, random access, etc) are supported by the C-SS configured by UE-specific RRC signaling, UE in connected mode could acquire updated SI by monitoring the C-SS of the active DL BWP in which the paging is received.
2.2
In case the C-SS configured by UE-specific RRC signalling does not provide full functionalities 
If the RAN1 working assumption would not be captured in Rel-15 specification, there are at least two alternative approaches for UE to acquire updated SI.

· Alternative 1: updated information is transmitted by dedicated RRC message in the active DL BWP
In this alternative, gNB could indicate by PDCCH order in the UE specific search space of the active DL BWP and transmit the updated information to the UE by dedicated RRC message (e.g., SystemInformation message). UE needs not to switch to other DL BWP for acquiring modified SI.

· Alternative 2: updated information is temporarily broadcast in the active DL BWP
In this alternative, the paging message is used to inform UEs about SI change and the updated system information would be transmitted temporarily in the C-SS of the active DL BWP.

gNB could apply SI modification period for updating system information. gNB may broadcast the updated information from the boundary of the modification periods next to the SI change notification. gNB may transmit the update information for multiple modification periods.
gNB could indicate in the paging message of ETWS/PWS message transmission to inform UEs to receive the message immediately in the current modification period.

UEs could monitor the C-SS of the active DL BWP for the modified SI or ETWS/PWS message accordingly.

Hence, it is not necessary for connected UE to switch to other BWP for obtaining SI even if the C-SS configured by UE-specific RRC signalling does not provide full functionalities.
Observation 2: It is not necessary for connected UE to switch to other BWP for obtaining SI even if the C-SS configured by UE-specific RRC signaling doesn’t support full functionalities (scheduling RMSI, OSI, Paging, random access, etc).
2.3 In case connected UE needs to switch to other BWP for acquiring updated SI 

If a UE received paging for SI change notification in the active DL BWP and the updated information could not be obtained in the active DL BWP (i.e., neither via U-SS nor C-SS of the DL BWP), the UE may need to switch to other BWP (e.g., the Initial DL BWP or the default DL BWP) for acquiring the updated information.
When many UEs switch to the same BWP (e.g., the Initial DL BWP of a SpCell) for updated information acquisition upon the paging for SI change notification, the connected UEs may stay in the BWP for UE specific DL data reception after successfully acquired the updated information. That may bring about additional DL traffic load to the BWP in which full C-SS functionalities are supported.
Although SI modification or ETWS/PWS message transmission happen rarely, the impact to the DL BWP providing full C-SS functionalities should be taken into account.
Observation 3: If connected UE needs to switch to other BWP for acquiring update information, additional DL traffic could be imposed to the DL BWP which broadcast System Information in the C-SS of the BWP.
Based on the discussion, it is possible for connected UEs to receive updated system information and/or ETWS/PWS messages without switching to DL BWP other than the one for monitoring SI change notification. Considering the possible additional DL traffic load accompanying the connected UEs imposed to the BWP which providing full C-SS functionalities (including scheduling RMSI, other SI, paging, and random access), it is proposed that RAN2 to agree on not to switching connected UEs to other BWP for acquiring updated SI and further discuss the possible solutions.

Proposal 1: UE in connected mode need not to switch to other BWP for acquiring updated SI or ETWS/PWS message according to paging for SI change notification.
3. Conclusion

In this contribution we discuss the possible behavior of connected UE behavior upon receiving SI change notification in a DL BWP which doesn’t broadcast system information. The following observations are made:
Observation 1: If full functionalities of C-SS (scheduling RMSI, OSI, Paging, random access, etc) are supported by the C-SS configured by UE-specific RRC signaling, UE in connected mode could acquire updated SI by monitoring the C-SS of the active DL BWP in which the paging is received.
Observation 2: It is not necessary for connected UE to switch to other BWP for obtaining SI even if the C-SS configured by UE-specific RRC signaling doesn’t support full functionalities (scheduling RMSI, OSI, Paging, random access, etc).
Observation 3: If connected UE needs to switch to other BWP for acquiring update information, additional DL traffic could be imposed to the DL BWP which broadcast System Information in the C-SS of the BWP.

Based on the observations, it is proposed that: 
Proposal 1: UE in connected mode need not to switch to other BWP for SI or ETWS/PWS message acquisition according to paging for SI change notification.
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