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Introduction
In this document, we discuss impacts of BWP for UE in IDLE and INACTIVE.
BWP for Idle mobility
In R1-1716907, RAN1 made the following agreements on multiple SSBs within a wideband carrier:
	· From UE perspective, a cell is associated with a single SS block

· Note: The cell defining SS block has an associated RMSI

· Multiple SS blocks can be transmitted within the bandwidth of a wideband carrier


Based on those agreements, we think that UE in RRC_IDLE should consider that different SS blocks correspond to different cells on different frequencies, regardless of whether different SS blocks indicate the same PCI or different PCIs. 
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Figure 1: Illustration of serving cell for an idle UE
For example, if UE supports only 40 Mhz bandwidth in DL and the wideband carrier support 200 Mhz bandwidth in DL, UE in RRC_IDLE will see only 40 Mhz part of the wideband carrier. In the example of Figure 1, UE will see only SSB#2. Following the RAN1 agreement, UE will only see the cell associated with SSB#2. If UE re-tunes to SSB#1, UE should consider the cell associated with SSB#1 as a different cell than the cell associated with SSB#2.
Proposal 1: UE in RRC_IDLE considers that different SS blocks correspond to different cells on different frequencies.

CSI-RS does not carry MIB contents. Thus, it seems clear that UE in RRC_IDLE will not see a BWP not having a SSB as a cell which UE can camp on. Namely, only a cell associated with a SSB should be considered as a candidate cell in cell selection and cell reselection. Even, UE in RRC_IDLE may not see CSI-RS.
Proposal 2: UE in RRC_IDLE does not consider a BWP not having SS blocks as a cell which UE can camp on
As described in 38.300, inter-frequency reselection is based on absolute priorities where a UE tries to camp on the highest priority frequency available. We think that this principle should be applied to the example of Figure 1. Thus, UE may apply different priorities to the frequencies of different SSBs. Then, UE will try to camp on the SSB frequency having the highest priority as in LTE.
Proposal 3: UE in RRC_IDLE uses frequency priority based cell reselection as in LTE. gNB signals frequency priorities for frequencies of different SS blocks to UE as in LTE.

We think that the above proposals can be applied to UE in RRC_INACTIVE as well as UE in RRC_IDLE, considering that UE in RRC_INACTIVE would likely share the same cell reselection process with UE in RRC_IDLE. Thus, we propose to apply Proposal 1, 2 and 3 to UE in RRC_INACTIVE.
Proposal 4: Proposal 1, 2 and 3 are applied to UE in RRC_INACTIVE as well as UE in RRC_IDLE.

BWP for SI, Paging and Initial access
While UE is in RRC_IDLE or RRC_INACTIVE, UE is required to monitor paging and maintain up-to-date system information. In addition, UE in RRC_IDLE or RRC_INACTIVE may perform random access to request transmission of the Other SI or to enter RRC_CONNECTED. 

Concerning BWP, if a UE does not support the total bandwidth of a wideband carrier, a UE could not receive something outside UE DL bandwidth which the UE can support in maximum without re-tuning of BWP. Thus, we wonder if UE receive all paging messages targeting itself within UE DL bandwidth without re-tuning. In addition, we wonder if UE receive all SIBs within UE DL bandwidth without re-tuning.
Note that while performing random access for SI request, UE may need to receive paging. Thus, if random access procedure and paging transmission are performed on different BWPs, UE performing random access for SI request may lose its own paging message. Furthermore, paging is used to indicate SI modification (for minimum SI or Other SI) and PWS as well as incoming MT call. Thus, if random access procedure and paging transmission are performed on different BWPs, UE performing random access for SI request may lose SI change or PWS indication. In addition, if random access procedure and SI transmission are performed on different BWPs, UE performing random access for requesting a SI message may postpone reception of another SI modification or PWS indication.
Observation 1: If random access procedure and paging transmission are performed on different BWPs, UE performing random access for SI request may lose its own paging message, SI change or PWS indication.
Observation 2: If random access procedure and SI transmission are performed on different BWPs, UE performing random access for requesting a SI message may postpone reception of another SI modification or PWS indication.
Accordingly, we propose that UE should be able to perform random access procedure, paging reception and SI reception within UE DL bandwidth without re-tuning.

Proposal 5: UE in RRC_IDLE or RRC_INACTIVE should perform random access procedure, paging reception and SI reception within UE DL bandwidth without re-tuning.
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Figure 2: Two options for SI transmissions
Regarding reception of system information in a BWP, as shown in Figure 2, there seems two options for reception of Minimum SI and Other SI:

· Option S1: Both MIB and all SIBs are scheduled within UE DL bandwidth supported by the UE
· Option S2: Some SIBs are scheduled outside UE DL bandwidth supported by the UE
Concerning Minimum SI, as described in 38.300, RAN2 previously made the following agreement:

For a cell/frequency that is considered for camping by the UE, the UE is not required to acquire the contents of the minimum SI of that cell/frequency from another cell/frequency layer.
Thus, we think that from UE perspective, all minimum SI (e.g. MIB, SIB1 and SIB2) is scheduled within UE DL bandwidth. That is, UE should be able to receive all minimum SI within UE DL bandwidth without re-tuning i.e. without BWP change. Such UE behaviour is beneficial for saving UE power consumption. This proposal is also beneficial when UE receives system information while performing random access for SI request, initial access, handover or SCG addition. 
Proposal 6: From UE perspective, all minimum SI is scheduled within UE DL bandwidth. That is, UE receives all minimum SI within UE DL bandwidth without re-tuning.

Due to the same reason, from UE perspective it is beneficial to receive scheduling of Other SI within UE DL bandwidth without re-tuning. In the end, from UE perspective, a serving cell provides both MIB and all SIBs within UE DL bandwidth. This proposal is also beneficial when UE receives system information while performing random access for SI request, initial access or handover. 
Proposal 7: From UE perspective, all other SI messages are scheduled within UE DL bandwidth. That is, UE receives all other SI messages within UE DL bandwidth without re-tuning after camping on a cell
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Figure 3: Two options for paging reception
Concerning paging, as shown in Figure 3, there seems two options for paging reception:

· Option P1: All paging messages targeting a UE are scheduled within UE DL bandwidth supported by the UE
· Option P2: Some paging messages targeting a UE are scheduled outside UE DL bandwidth supported by the UE
As in LTE, Paging could be used to inform UE about change of minimum SI as well as Other SI. Paging is also used to inform UE about PWS indication. Thus, it is beneficial that UE receives paging and system information within UE DL bandwidth without re-tuning after camping on a cell. 
Besides, if we agree Proposal 5 and 6, it is natural that UE monitors and receives paging within UE DL bandwidth without re-tuning after camping on a cell.
Proposal 8: UE monitors and receives paging within UE DL bandwidth without re-tuning after camping on a cell.
For initial access or SI request, UE in RRC_IDLE or RRC_INACTIVE should perform random access. In our view, as proposed in Proposal 5, UE in RRC_IDLE or RRC_INACTIVE should perform random access procedure, paging reception and SI reception within UE DL bandwidth without re-tuning. Accordingly, if we agree Proposal 5, 6 and 8, we think that UE should perform random access procedure within UE DL bandwidth without re-tuning after camping on a cell. Thus, while performing random access for initial access or SI request, UE could receive paging and system information without re-tuning.
Proposal 9: UE should perform random access procedure for SI request or RRC Connection Establishment/Resume within UE DL bandwidth without re-tuning after camping on a cell.
Conclusion
In conclusion, we suggest to agree the following proposals:

Proposal 1: UE in RRC_IDLE considers that different SS blocks correspond to different cells on different frequencies.

Proposal 2: UE in RRC_IDLE does not consider a BWP not having SS blocks as a cell which UE can camp on

Proposal 3: UE in RRC_IDLE uses frequency priority based cell reselection as in LTE. gNB signals frequency priorities for frequencies of different SS blocks to UE as in LTE.

Proposal 4: Proposal 1, 2 and 3 are applied to UE in RRC_INACTIVE as well as UE in RRC_IDLE.

Observation 1: If random access procedure and paging transmission are performed on different BWPs, UE performing random access for SI request may lose its own paging message, SI change or PWS indication.
Observation 2: If random access procedure and SI transmission are performed on different BWPs, UE performing random access for requesting a SI message may postpone reception of another SI modification or PWS indication.
Proposal 5: UE in RRC_IDLE or RRC_INACTIVE should perform random access procedure, paging reception and SI reception within UE DL bandwidth without re-tuning.
Proposal 6: From UE perspective, all minimum SI is scheduled within UE DL bandwidth. That is, UE receives all minimum SI within UE DL bandwidth without re-tuning.

Proposal 7: From UE perspective, all other SI messages are scheduled within UE DL bandwidth. That is, UE receives all other SI messages within UE DL bandwidth without re-tuning after camping on a cell

Proposal 8: UE monitors and receives paging within UE DL bandwidth without re-tuning after camping on a cell.
Proposal 9: UE should perform random access procedure for SI request or RRC Connection Establishment/Resume within UE DL bandwidth without re-tuning after camping on a cell.[image: image4.png]
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