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1   Introduction
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. In this paper, we discuss the impact of BWP on system information (SI) reception on UE in RRC_CONNECTED.

2   Discussion

In LTE, the MIB, SIB1 and SIB2 as well as SIB8 (depending on support of CDMA2000), SIB17 (depending on support of RAN-assisted WLAN interworking) are needed for connected UE. Although the structure of NR OSI is not clear so far, MIB, SIB1, and SIBx (depending on the future feature support) as well as ETWS/CMAS for NR connected UE at least. 
Observation1: for NR connected UE, MIB, SIB1, SIBx (depending on the future feature support) as well as ETWS/CMAS are needed at least. 

Similar to LTE, paging is used to inform connected UE ETWS/CMAS and SI change in NR. UE monitors PDCCH to get paging message and paging message will indicate connected UEs ETWS/CMAS notification and SI change. When indicating ETWS/CMAS notification, UE receive ETWS/CMAS message without delaying until the next modification period. When indicating SI change, UE receive necessary SI in the next modification period. The reception of SI needs UE to monitor the corresponding PDCCH by using SI-RNTI. However, RAN1 has agreed the PDCCH search space in configured and active DL BWPs:
	RAN1 Agreement [1]:

•
At least one of configured DL BWPs includes one CORESET with common search space at least in primary component carrier

•
Each configured DL BWP includes at least one CORESET with UE-specific search space for the case of single active BWP at a given time

•
In case of single active BWP at a given time, if active DL BWP does not include common search space, then UE is not required to monitor the common search space.


According to the above agreements, common search space may not be included in active DL BWP. If active DL BWP does not include common search space, UE cannot monitor the PDCCH for paging message and SI, and then UE cannot receive the paging message and SI.
Observation 2: if the active BWP does not include common search space, UE cannot receive the paging message and SI.

The following alternatives can be considered to enable connected UE to receive SI in active DL BWP without common search space configuration.

Alternative 1: In NR, the connected UE requests and receives it’s concerned other SI by dedicated RRC signalling. This method can be reused as an alternative for the SI reception in active BWP. When ETWS/CMAS notification comes or SI change, gNB transmits ETWS/CMAS message or the changed SIBs to all UEs on the current active BWP by dedicated RRC signalling. In this procedure, no paging is needed.
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Figure 1 SI reception by dedicated RRC signalling
Observation 3: if gNB transmits ETWS/CMAS and SI by dedicated RRC signalling in the active BWP, paging is not needed.

Alternative 2: Considering that some other DL BWPs may include common search space (at least initial BWP includes common search space), UE can switch to other DL BWP which includes the common search space to monitor paging message at each its paging occasion. If paging message indicates ETWS/CMAS notification or SI changes, UE continues to switch to the BWP to receive ETWS/CMAS message or SI. In this way, a coordination pattern between UE and gNB is needed to ensure gNB know what time UE switches and goes back, to avoid the loss of data scheduling and receiving. 
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Figure 2 Switch BWP for monitoring paging message and receiving SI
Observation 4: if UE switches to other BWP, e.g. initial BWP, to receive SI, a coordination pattern for the paging monitoring and SI receiving of the UE between UE and gNB is needed.
In the following table, we provide a performance comparison between the two alternatives.

Table 1 Performance comparison between the two alternatives

	
	Signalling Overhead
	Latency
	Complexity

	Alternative 1

	High 
· Additional resources are used to transmit MIB and SIB1 at least with assuming that dedicated RRC signal is used to transmit changed on-demand SI
· More addition resources are needed with assuming that broadcast is used to transmit changed on-demand SI
	Low
· Once the SI change or ETWS/CMAS notification, gNB transmit the corresponding SI to UE directly
	Low
· No protocol impact

	Alternative 2
	Low
· No additional resources are needed to transmit paging message and SI

· This advantage may be weakened when the number of UE is less
	High
· UE needs to switch BWP and wait 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 is needed


Therefore, we propose
Proposal: if the active BWP does not include common search space, gNB can transmit the corresponding SI to UEs by dedicated RRC signalling.
3   Conclusion

The contribution addressed the detailed design on the contents of System Information for NR. The resulting observations and proposals are as follows:
Observation 1: for NR connected UE, MIB, SIB1, SIBx (depending on the future feature support) as well as ETWS/CMAS are needed at least.
Observation 2: if the active BWP does not include common search space, UE cannot receive the paging message and SI.

Observation 3: if gNB transmits ETWS/CMAS and SI by dedicated RRC signalling in the active BWP, paging is not needed.

Observation 4: if UE switches to other BWP, e.g. initial BWP, to receive SI, a coordination pattern for the paging monitoring and SI receiving of the UE between UE and gNB is needed.
Proposal: if the active BWP does not include common search space, gNB can transmit the corresponding SI to UEs by dedicated RRC signalling.
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