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1 Introduction
Compared to the previous version, the following changes have been made:

· Update our observation and proposal according to the agreements in the last RAN1 and RAN2 meeting.
In RAN2 #99 meeting, RAN2 received LS [1] from RAN1 on bandwidth part (BWP) operation in NR. Some new agreements had been achieved about BWP in the recent RAN1 meetings, and they have some impacts on system information (SI) reception on UE in RRC_CONNECTED. In the last RAN2 meeting, this issue has been discussed and the following agreement about how to provide paging messages indicating SI change or ETWS/CMAS notification in active DL BWP had been achieved as the first step.
	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.


However, no any consensus about how to get SI after receiving SI change or ETWS/CMAS notification message was concluded. Therefore, we continue to discuss the SI reception for connected UE in BWP in this paper.
2 Discussion
2.1 Common search space for SI
In RAN1 #91 meeting, the following agreements were reached.
	Agreements:

· Working assumption: The UE is not expected to be configured without C-SS on the PCell (PSCell) in the active DL 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.


According to the above agreements, it is not crystal clear whether the common search space should be configured for each BWP. However, in RAN2 Adhoc#1801, RAN2 agreed that the UE can receive paging in the active DL BWP, and the agreement is based on the assumption that the common search space is provided in every DL BWP.

Different from paging in connected state which only consumes few signalling for SI change or ETWS/CMAS notification, system information needs to be broadcasted periodically and would consume much more resources than paging. In this sense, it would be too much to assume that system information can be broadcast in each BWP especially in UE specific BWPs.
Observation 1: Compared to paging which only needs very few signalling for connected UEs, SI would consume much more radio resources if we assume SIBs are broadcasted in each UE specific BWP.

Therefore, RAN2 should assume that the network may not configure common search space for SI including RMSI and other SIs in each BWP.

Proposal 1: RAN2 should assume that the network may not configure common search space for RMSI and OSIs in each BWP.
However, if the common search space for RMSI and OSI is configured in the active BWP, the UE should receive RMSI and OSI broadcast in its active BWP.

Proposal 2: if the common search space for RMSI and OSI is configured in the current active BWP, the UE should receive RMSI and OSI broadcast in the active BWP.

2.2 The MIB reception
After receiving SI change, UE needs to re-read MIB and RMSI, and re-read some its concerned OSI according to the schedule information in RMSI during the next modification period. Different from RMSI and OSI, which are scheduled dynamically based on PDCCH, MIB is broadcasted in SS/PBCH block periodically. 
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Figure 1 the location relationship between one active BWP and cell defined SSB

As shown in Figure 1, the active BWP 1 overlaps with the corresponding cell defined SSB but the active BWP 2 does not. For UEs in BWP 1, they can read the MIB directly without other actions. 

Proposal 3: The UE reads MIB directly from the cell defining SS/PBCH block if its current active DL BWP overlaps with the UE’s cell defined SSB.
However, for UEs in BWP2, if they want to read MIB, they have to switch to cell defined SSB or retune their RF to cover the cell defined SSB. The latter case can avoid the data transmission interruption in BWP 2, but it requires higher RF capability. On the contrary, the switch scheme does not require high RF capability, but the data transmission may be interrupted when the UE switches to cell defined SSB. It is also possible to minimize the interruption by reusing measurement gaps. 

Propose 4: The UE should switch to its cell defined SSB to read MIB during measurement gaps if its current active DL BWP does not overlap with its corresponding cell defined SSB.
2.3 RMSI and OSI reception
2.3.1 When the current active BWP overlaps with the initial BWP
In the initial BWP, the common search space for RMSI, OSI, and paging are configured all the time. In the last RAN1 meeting, there are the following agreements and working assumptions.

	Agreements:

•
CORESET ID of the CORESET configured by PBCH is 0.

•
Search space ID of the search space configured by PBCH is 0.

Working assumption:

· The number of bits in the resource allocation field for format 0-0 and 1-0 depends on search space:

· In CSS(s) in CORESET 0, use initial DL BWP for DCI size determination and RB numbering

· FFS If a UE monitors 0-0/1-0 in CSS in CORESET 0 in a slot, it does not monitor formats 0-0 or 1-0 (or 2-x family in case they have a size aligned with 0-0/1-0) in any other search space

· Otherwise, use active BWP for DCI size determination and RB numbering


According to the above, when the current active DL BWP overlaps with the corresponding initial BWP, UE can read RMSI and OSI by monitoring CORESET 0.
Proposal 5: UE can read RMSI and OSI based on the initial DL BWP if its current active DL BWP overlaps with the UE’s initial DL BWP. 
2.3.2 When the current active BWP does not overlap with the initial BWP
As mentioned in Section 2.1, configuring RMSI and OSI common search space in each active BWP is resource-consuming because BWP is UE-specific. To reduce the consuming resources, the following alternatives can be considered.
Alternative 1: switch to the initial BWP to receive RMSI and OSIs after receiving paging indicating SI change or ETWS/CMAS notification. In this way, a coordination pattern between UE and gNB is needed for gNB to know when the UE switches to the initial and when to come back, to avoid the loss of data transmission. Alternative 2: the network switches the UE to another BWP (e.g., initial BWP) with RMSI and OSIs scheduled by DCI prior to SI change or ETWS/CMAS notification. After the BWP switch, the UE can monitor update SI according to the current specification. Moreover, if the target BWP overlaps with cell defined SSB, this method also can achieve MIB reception. A potential issue for this alternative is the DCI consumption for BWP switching as the network needs to switch all connected UEs to some specific BWPs.
In the following table, we provide a performance comparison between the two alternatives.

Table 1 Performance comparison between the two alternatives

	
	Consuming resource
	Latency
	Specification impact

	
	· 
	· 
	· 

	Alternative 1
	Low
· No additional resources are needed to transmit SI


	High
· The UE needs to switch BWP and waits for the corresponding SI window. The latency depends on the delay cost by the RF retuning and the waiting time of SI window
	High
· A coordination pattern between UE and gNB may be needed

	Alternative 2
	Low
· Same with Alternative 1
	Normal:
· The network can switch the  UE in advance
	Low
· no additional efforts


Therefore, we propose
Proposal 6: If the UE’s current active DL BWP does not overlap the UE’s initial DL BWP, it is assumed that the network can switch the UE’s DL BWP to the initial DL BWP or a BWP overlapped with the initial DL BWP for RMSI and OSI reception.
3 Conclusion

The contribution addressed SI reception for connected UE in BWP. The resulting observations and proposals are as follows:
Observation 1: Compared to paging which only needs very few signalling for connected UEs, SI would consume much more radio resources if we assume SIBs are broadcasted in each UE specific BWP.

Proposal 1: RAN2 should assume that the network may not configure common search space for RMSI and OSIs in each BWP.
Proposal 2: if the common search space for RMSI and OSI is configured in the current active BWP, the UE should receive RMSI and OSI broadcast in the active BWP.

Proposal 3: The UE reads MIB directly from the cell defining SS/PBCH block if its current active DL BWP overlaps with the UE’s cell defined SSB.
Propose 4: The UE should switch to its cell defined SSB to read MIB during measurement gaps if its current active DL BWP does not overlap with its corresponding cell defined SSB.
Proposal 5: The UE can read RMSI and OSI based on the initial DL BWP if its current active DL BWP overlaps with the UE’s initial DL BWP. 
Proposal 6: If the UE’s current active DL BWP does not overlap the UE’s initial DL BWP, it is assumed that the network can switch the UE’s DL BWP to the initial DL BWP or a BWP overlapped with the initial DL BWP for RMSI and OSI reception.
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