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Introduction
This contribution discuss how to support BWP configuration in RRC specification based on the agreements achieved during previous RAN1 and RAN2 meetings. Corresponding TP is provided in the companion Tdoc[1]. 
Discussion
BWP (re)configuration 
In RAN2#99bis meeting, it was agreed that BWP impacts to IDLE/INACTIVE mode will be discussed with SA after Dec 17. For UE in IDLE/INACTIVE mode, the initial active BWP will be indicated in the MSI. For UE in CONNECTED mode, RRC signaling supports the configuration of BWPs. 
Proposal 1: BWP (re)configuration is provided in RRCReconfiguration message. BWP configuration for initial access in MSI will be discussed after Dec 17. 
RAN1 agreed that DL/UL BWP are configured for each UE-specific serving cell for a UE.  So DL/UL BWP configuration is UE-specific and may be changed for each serving cell. BWP configuration is part of the dedicated configuration of a serving cell and included in the ServingCellConfigDedicated IE. 
It’s possible some parameters of BWP configuration can be cell-specific, e.g. the initial active BWP for Pcell. For EN-DC, BWP operation in LTE Pcell doesn’t need to be supported. So the initial active BWP in Pcell needn’t to be considered, since it only used for Pcell in IDLE/Inactive mode and state transition to CONNECTED mode. For PScell, the initial active BWP is only configured when UE in CONNECTED mode. However the initial active BWP of PScell in CONNECTED is the same as the first active BWP of Scells. For UE in CONNECTED, the initial active BWP in Pcell/PScell can be UE-specific, which can also be (re)configured through ServingCellConfigDedicated.
Proposal 2: BWP (re)configuration is included in the ServingCellConfigDedicated IE.
In RAN1#90bis meeting, DL/UL BWP configuration for paired and unpaired spectrum was discussed. For paired spectrum, DL and UL BWPs are configured separately and independently for each UE-specific serving cell. Maximum 4 DL BWPs and 4 UL BWPs can be configured. For unpaired spectrum, a DL BWP and an UL BWP are jointly configured as a pair for each UE-specific serving cell.  The maximum DL/UL BWP pair is also 4.  In order to support BWP (re)configuration and BWP activation/deactivation through DCI, each DL/UL BWP or BWP pair is identified by an index, e.g. BWP-Index. The range is 0~3.  
Proposal 3: Each DL/UL BWP is identified by a BWP index BWP-Index. The range of the BWP index is 0~3. 
For paired spectrum operation, a set of DL BWPs and a set of UL BWPs are configured separately each UE-specific serving cell. For unpaired spectrum operation, a DL BWP from the set of configured DL BWPs is linked to an UL BWP from the set of configured UL BWPs. UE expects that the center frequency for a DL BWP is same as the center frequency for a UL BWP. In order to support the configuration of a DL/UL BWP pair, one possible way is define an additional IE for BWP pair, so the link is explicitly configured. Another way is that the DL/UL BWP pair is not explicitly configured. The DL BWP and the UL BWP having the same index are considered as a pair. Since the center frequency for a DL BWP and the linked UL BWP is the same. The configuration for UL BWP center frequency is optional, and the configuration for the DL BWP with the same index is used when the field is absent. 
Proposal 4: A set of DL BWPs and a set of UL BWPs are configured for each serving cell for both paired and unpaired spectrum operation. 
In order to support BWP (re)configuration, it is desired that network can (re)configure each DL/UL BWP in the set individually but not (re)configure the set as a whole. Similar as Scell addition/modification/release, BWP additional/modification and release need to be supported in RRC specification. A lists of DL BWPs dl-BWP-ToAddModList and a list of UL BWPs ul-BWP-ToAddModList are configured for each serving cell for DL/UL BWP addition/modification. A lists of DL BWPs dl-BWP-ToReleaseList and a list of UL BWPs ul-BWP-ToReleaseList are configured for each serving cell for DL/UL BWP release. 
Proposal 5: A lists of DL BWPs dl-BWP-ToAddModList and a list of UL BWPs ul-BWP-ToAddModList are configured for each serving cell for BWP addition/modification. 
Proposal 6: A lists of DL BWPs dl-BWP-ToReleaseList and a list of UL BWPs ul-BWP-ToReleaseList are configured for each serving cell for DL/UL BWP release.
For each bwp-Index valued included in bwp-ToAddModList that is not part of the current UE configuration, UE shall add the DL/UL BWP or BWP pair in accordance with the ServingCellConfigDedicated IE; for each bwp-Index value included in bwp-ToAddModList that is part of the current UE configuration, UE shall modify the DL/UL BWP or BWP pair configuration in accordance with the ServingCellConfigDedicated IE. 
Proposal 7: A subclause for DL/UL BWP and BWP pair additional/modification is added in NR RRC spec. 
For each bwp-Index value included in bwp-ToReleaseList that is part of the current UE configuration, UE shall release the DL/UL BWP or BWP pair. Furthermore, configured DL/UL BWPs for a Scell are released if the Scell is released. 
Proposal 8: A subclasue for DL/UL BWP and BWP pair release is added in NR RRC spec. 
Per-cell Parameters for BWP operation
For Pcell, the initial active DL/UL BWP can be reconfigured during or after RRC connection establishment. The benefit to reconfigure the initial active DL/UL BWP during RRC connection establishment is questionable, since the RRCReconfiguration will be provided soon after connection setup. Although the motivation to reconfigure initial active BWP is not clear, reconfiguration of the initial active BWP in RRCReconfiguration is preferred. Initial active BWP is optionally configured for Pcell. If it is not provided, the initial active BWP in initial access is used. 
For EN-DC, initial active BWP should be configured for the PScell when a SCG is added, which is also configured through RRCReconfiguration. For Scell, the first active BWP need to be configured, which will be in active when the Scell is activated.  Additional signaling to active a BWP upon activation of the Scell is not needed. For UE in CONNECTED, there is no need to differentiate the initial active BWP in Pcell/PScell and the first active BWP in Scell, since the only requirement for initial/first active BWP is to make it in active when the corresponding serving cell is in active. For EN-DC, a generic name e.g. active BWP is used standing for both the initial/first active BWP. Since the initial/first active BWP always exist, BWP-Index 0 can be assigned to it. 
Proposal 9: For both Pcell and Scell, DL/UL BWP identified by BWP-Index 0 is considered as the initial/first active BWP.  
Based on the agreement achieved in RAN1#90bis, timer-based active DL BWP (DL/UL BWP pair) switching along with a default DL BWP (DL/UL BWP pair) is supported for both Pcell and Scell. The default BWP can be different from the initial/first active BWP. The default BWP is UE-specific with narrower bandwidth. Based on different UE capability, the bandwidth of default BWP for each UE may be different. The initial active BWP for Pcell is cell-specific. For Scells, wider bandwidth is expected for high speed data transmission when a Scell is added and activated. For Pcell, the default DL BWP (or DL/UL BWP pair) can be configured/reconfigured to a UE. If no default DL BWP is configured, the default DL BWP is the initial active DL BWP. 
Furthermore, the default BWP is always configured together with the InactivityTimer. The function of the timer-based BWP switching is potional. If the function is configured, the field for the default BWP is also optional. The initial/first active BWP is considered as the default BWP when the field is absent. 
Proposal 10: For each serving cell, the IE with the fields of defaultBWP and InactivityTimer is optionally configured. 
Proposal 11: For each serving cell, one of the configured DL BWP (or DL/UL BWP pair) is configured as the default DL BWP (or DL/UL BWP pair) with BWP-Index indicated. 
Proposal 12: If no default DL BWP (or DL/UL BWP pair) is configured, the first active DL BWP (or DL/UL BWP pair) is considered as the default one. 
In our understanding, physical channels including PDCCH, PUCCH, PDSCH and PUSCH is per-BWP but not per serving cell, because the associated SCS is provided in BWP configuration. The configuration for those channels should be provided as part of the BWP configuration. 
Proposal 13: PDCCH-Config, PDSCH-Config, PUSCH-Config and PUCCH-Config are provided as part of the BWP configuration. 
Conclusion
In this contribution, we discuss following proposals to support BWP in NR RRC spec. The corresponding TP is provided in our companion contribution [1]. 
Proposal 1: BWP (re)configuration is provided in RRCReconfiguration message. BWP configuration for initial access in MSI will be discussed after Dec 17. 
Proposal 2: BWP (re)configuration is included in the ServingCellConfigDedicated IE.
Proposal 3: Each DL/UL BWP is identified by a BWP index BWP-Index. The range of the BWP index is 0~3. 
Proposal 4: A set of DL BWPs and a set of UL BWPs are configured for each serving cell for both paired and unpaired spectrum operation. 
Proposal 5: A lists of DL BWPs dl-BWP-ToAddModList and a list of UL BWPs ul-BWP-ToAddModList are configured for each serving cell for BWP addition/modification. 
Proposal 6: A lists of DL BWPs dl-BWP-ToReleaseList and a list of UL BWPs ul-BWP-ToReleaseList are configured for each serving cell for DL/UL BWP release.
Proposal 7: A subclause for DL/UL BWP and BWP pair additional/modification is added in NR RRC spec. 
Proposal 8: A subclasue for DL/UL BWP and BWP pair release is added in NR RRC spec. 
Proposal 9: For both Pcell and Scell, DL/UL BWP identified by BWP-Index 0 is considered as the active BWP.  
Proposal 10: For each serving cell, the IE with the fields of defaultBWP and InactivityTimer is optionally configured. 
Proposal 11: For each serving cell, one of the configured DL BWP (or DL/UL BWP pair) is configured as the default DL BWP (or DL/UL BWP pair) with BWP-Index indicated. 
Proposal 12: If no default DL BWP (or DL/UL BWP pair) is configured, the active DL BWP (or DL/UL BWP pair) is considered as the default one. 
Proposal 13: PDCCH-Config, PDSCH-Config, PUSCH-Config and PUCCH-Config are provided as part of the BWP configuration. 
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