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Introduction
In this document, we discuss RRC Procedures for BWP Configuration.
Discussion
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 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 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 considers that different SS blocks correspond to different cells on different frequencies.

CSI-RS does not carry MIB contents. Thus, we wonder if UE in RRC_CONNECTED will not see a BWP not having a SSB as a cell. In our view, the BWP not having SSB cannot be configured as a PCell or a PSCell. However, it seems possible to configure the BWP having CSI-RS only (e.g. in the right side of Figure 1) as a SCell.
Proposal 2: A BWP not having SS blocks is not configured as a PCell or a PSCell.
When UE enters RRC_CONNECTED, UE is served by PCell. For example, in Figure 2, if UE establishes a RRC connection at a cell associated with SSB#2, it seems likely that after entering RRC_CONNECTED, UE considers the cell associated with SSB#2 as a PCell. Afterwards, gNB may want to change BWP from one BWP having SSB#2 to another BWP having SSB#1 as shown in Figure 2. 
There may be additional scenario for BWP change. For example, gNB may change BWP from one BWP having SSB#2 to another BWP having CSI-RS (i.e. the right part of Figure 4).

Accordingly, it should be clarified whether/how RAN2 specification will cover those scenarios:
· NR BWP change A1: BWP with SSB → BWP with SSB (regardless of existence of CSI-RS)

· NR BWP change A2: BWP with SSB → BWP with CSI-RS only (i.e. no SSB)
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Figure 2: An example of NR BWP Change (from one BWP having SSB#2 to another BWP having SSB#1)
As agreed in RAN1, from UE perspective, a cell is associated with a single SS block. Thus, we think that the existing PCell change procedure i.e. handover can accommodate the case in Figure 2. We do not need to specify a new procedure to support the case in Figure 2.

Proposal 3: gNB performs PCell change, i.e. handover, to reconfigure UE from one BWP having SSB (configured as a PCell) to another BWP having SSB within a wideband carrier.

In our view, if SSB is not available in a BWP, the BWP cannot be modelled as a PCell, because CSI-RS does not contain MIB and RMSI. Thus, gNB should not perform PCell change, i.e. handover, to reconfigure UE from one BWP having SSB to another BWP not having SSB. 
Moreover, we wonder if NR system should support this scenario because BWP where SSB is not available could not be a PCell. Thus, we propose not to support this case.
Proposal 4: PCell change, i.e. handover, from one BWP having SSB (configured as a PCell) to another BWP not having SSB is not supported. 
Figure 3 illustrates another scenario for UE in RRC_CONNECTED. UE in RRC_CONNECTED has been configured with one BWP having SSB#2. Afterwards, gNB additionally configures BWP having SSB#1 or BWP having CSI-RS.
Accordingly, it should be clarified whether/how RAN2 specification will cover those scenarios:

· NR BWP addition B1-S: BWP with SSB +addition of synchronized BWP with SSB (regardless of existence of CSI-RS)

· NR BWP addition B2-S: BWP with SSB + addition of synchronized BWP with CSI-RS only (i.e. no SSB)
· NR BWP addition B1-N: BWP with SSB +addition of non-synchronized BWP with SSB (regardless of existence of CSI-RS)

· NR BWP addition B2-N: BWP with SSB + addition of non-synchronized BWP with CSI-RS only (i.e. no SSB)
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Figure 3: An example of NR BWP addition
We think that if BWPs are synchronized, the concept of carrier aggregation can be used. Thus, both B1-S and B2-S can be supported by using the existing SCell addition procedure in RRC. That is, if additional BWP is configured and synchronized, gNB should perform SCell addition procedure in RRC.
Proposal 5: If multiple BWPs are configured and synchronized, RRC procedures related to CA can be utilized. 
Proposal 6: If multiple BWPs are synchronized, gNB performs SCell addition to configure additional BWP as a SCell within a wideband carrier for a UE which has been configured with one BWP having SSB (configured as a PCell).

If BWPs having SSB are not synchronized (i.e. Scenario B1-N), we think that RRC procedures related to DC can be utilized. For example, if SSB#1 and SSB#2 are not synchronized, when a BWP having SSB#1 is added in Figure 3, gNB should performs SCG addition to configure additional BWP as a PSCell within a wideband carrier for a UE which has been configured with one BWP having SSB (configured as a PCell). However, we wonder if NR system will support non-synchronized BWPs.
Proposal 7: RAN2 should check whether to support the case that multiple BPWs in a wideband carrier are not synchronized. If multiple BWPs can be non-synchronized, gNB performs SCG addition to configure additional BWP as a PSCell having SSB within a wideband carrier for a UE which has been configured with one BWP having SSB (configured as a PCell).

We wonder if DC procedure can support the scenario B2-N in Figure 3. At least one SCG cell should signal SSB. A BWP having CSI-RS only could not be configured as PSCell. If NR system should support configuration of multiple non-synchronized BWPs in Scenario B2, we should further discuss how RAN2 specification will cover this case.

Proposal 8: If multiple BWPs can be non-synchronized, RAN2 should further discuss whether/how RAN2 specifications will support addition of non-synchronized BWP having CSI-RS only (in Scenario B2-N).
For EN-DC, there seems two scenarios that RAN2 should discuss:
· EN-DC BWP addition C1: LTE PCell +NR BWP with SSB (regardless of existence of CSI-RS)

· EN-DC BWP addition C2: LTE PCell +NR BWP with CSI-RS only (i.e. no SSB)

In our view, RRC procedures related DC can be utilized to cover Scenario C1. MeNB performs NR SCG addition to configure NR BWP as a PSCell having SSB within a wideband carrier for EN-DC UE. 

Proposal 9: MeNB performs NR SCG addition to configure NR BWP as a PSCell having SSB for EN-DC UE.

In addition, we think that Scenario C2 cannot be supported. NR BWP with CSI-RS only cannot be configured as PSCell because MIB is not broadcast from the NR BWP. Thus, we propose that MeNB does not support Scenario C2 i.e. addition of NR BWP having CSI-RS only for EN-DC UE.
Proposal 10: MeNB does not support addition of NR BWP having CSI-RS only for EN-DC UE (i.e. Scenario C2).

In addition, we wonder if MeNB will understand BWP concept. We think that MeNB does not need to understand BWP concept of SgNB. Once NR PSCell has been configured, how to support BWP should be left to SgNB.
Proposal 11: MeNB does not understand NR BWP in EN-DC.

We have discussed how RRC procedures will support new concept from RAN1. In our view, the existing RRC procedures can cover most of BWP related scenarios. However, it is desirable to check if the existing RRC procedures can cover all necessary BWP scenarios. In particular, RAN2 could determine whether to support Scenario B2-N i.e. when additional BWP having CSI-RS only is not synchronized with configured BWP having SSB (as PCell).

Proposal 12: RAN2 further checks if the existing RRC procedures can cover all necessary BWP scenarios.
Conclusion

In summary, Table 1 shows our view on how to support configuration of one or more BWPs in RRC procedures.

Table 1: Proposed RRC procedures for configuration of one or more BWPs

	Scenario
	Scenario description
	Supported RRC procedure

(comment)

	NR BWP 

change A1
	BWP with SSB → 

BWP with SSB (regardless of existence of CSI-RS)
	Handover 

(PCell change)

	NR BWP 

change A2
	BWP with SSB → 

BWP with CSI-RS only (i.e. no SSB)
	No support

	NR BWP 

addition B1-S
	BWP with SSB +

addition of synchronized BWP with SSB 

(regardless of existence of CSI-RS)
	CA: SCell addition

	NR BWP 

addition B2-S
	BWP with SSB + 

addition of synchronized BWP with CSI-RS only 

(i.e. no SSB)
	CA: SCell addition

	NR BWP 

addition B1-N
	BWP with SSB +

addition of non-synchronized BWP with SSB 

(regardless of existence of CSI-RS)
	DC: SCG addition

(Check need for support of this scenario)

	NR BWP 

addition B2-N
	BWP with SSB + 

addition of non-synchronized BWP with CSI-RS only 

(i.e. no SSB)
	FFS

(Check need for support of this scenario)

	EN-DC BWP

addition C1
	LTE PCell +

NR BWP with SSB (regardless of existence of CSI-RS)
	DC: SCG addition

	EN-DC BWP

addition C2
	LTE PCell +

NR BWP with CSI-RS only (i.e. no SSB)
	No support


In conclusion, we suggest to agree the following proposals in order to support configuration of one or more BWPs in RRC procedures:
Proposal 1: UE considers that different SS blocks correspond to different cells on different frequencies.

Proposal 2: A BWP not having SS blocks is not configured as a PCell or a PSCell.
Proposal 3: gNB performs PCell change, i.e. handover, to reconfigure UE from one BWP having SSB (configured as a PCell) to another BWP having SSB within a wideband carrier.

Proposal 4: PCell change, i.e. handover, from one BWP having SSB (configured as a PCell) to another BWP not having SSB is not supported. 
Proposal 5: If multiple BWPs are configured and synchronized, RRC procedures related to CA can be utilized. 

Proposal 6: If multiple BWPs are synchronized, gNB performs SCell addition to configure additional BWP as a SCell within a wideband carrier for a UE which has been configured with one BWP having SSB (configured as a PCell).

Proposal 7: RAN2 should check whether to support the case that multiple BPWs in a wideband carrier are not synchronized. If multiple BWPs can be non-synchronized, gNB performs SCG addition to configure additional BWP as a PSCell having SSB within a wideband carrier for a UE which has been configured with one BWP having SSB (configured as a PCell).

Proposal 8: If multiple BWPs can be non-synchronized, RAN2 should further discuss whether/how RAN2 specifications will support addition of non-synchronized BWP having CSI-RS only (in Scenario B2-N).
Proposal 9: MeNB performs NR SCG addition to configure NR BWP as a PSCell having SSB for EN-DC UE.

Proposal 10: MeNB does not support addition of NR BWP having CSI-RS only for EN-DC UE (i.e. Scenario C2).

Proposal 11: MeNB does not understand NR BWP in EN-DC.

Proposal 12: RAN2 further checks if the existing RRC procedures can cover all necessary BWP scenarios.
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