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1   Introduction

Bandwidth parts (BWPs) have been discussed in RAN1 and agreements have been reached in the previous meetings [1][2]. 
	RAN1#90 (August 2017)

Agreements:
· There is an initial active DL/UL bandwidth part pair to be valid for a UE until the UE is explicitly (re)configured with bandwidth part(s) during or after RRC connection is established

· The initial active DL/UL bandwidth part is confined within the UE minimum bandwidth for the given frequency band

· FFS: details of initial active DL/UL bandwidth part are discussed in initial access agenda

· Support activation/deactivation of DL and UL bandwidth part by explicit indication at least in (FFS: scheduling) DCI

· FFS: In addition, MAC CE based approach is supported

· Support activation/deactivation of DL bandwidth part by means of timer for a UE to switch its active DL bandwidth part to a default DL bandwidth part

· The default DL bandwidth part can be the initial active DL bandwidth part defined above 

· FFS: The default DL bandwidth part can be reconfigured by the network

· FFS: detailed mechanism of timer-based solution (e.g. introducing a new timer or reusing DRX timer)

· FFS: other conditions to switch to default DL bandwidth part

R1-1715277
WF on measurement for a UE on bandwidth part operation
LG Electronics, Huawei, HiSilicon, MediaTeK
Agreements:
· When a UE performs measurement or transmit SRS outside of its active BWP, it is considered as a measurement gap

· FFS: details of measurement gap configuration
· During the measurement gap, UE is not expected to monitor CORESET



	RAN1#Adhoc (Sept 2017)
Agreements:
· In Rel-15, for a UE, there is at most one active DL BWP and at most one active UL BWP at a given time for a serving cell

Agreements:
· For each UE-specific serving cell, one or more DL BWPs and one or more UL BWPs can be configured by dedicated RRC for a UE

· FFS association of DL BWP and UL BWP

· FFS definition of an active cell in relation to DL BWP and UL BWP, whether or not there are cross-cell/cross-BWP interactions
Agreements:
· NR supports the case that a single scheduling DCI can switch the UE’s active BWP from one to another (of the same link direction) within a given serving cell

· FFS whether & how for active BWP switching only without scheduling (including the case of UL scheduling without UL-SCH)
Agreements:

· From UE perspective, a cell is associated with a single SS block

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

· Note: From the RAN1 perspective, the cell defining SS block could for example be used for 

· Common PRB indexing

· Scrambling

· Etc.

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

· Note: This is a clarification of the previous agreement


This contribution is to discuss the potential control plane impacts according to those RAN1 agreements.
2   Idle/Inactive state operation
2.1   Initial BWP 
In the last RAN1 meeting, it was agreed that there is an initial active DL/UL bandwidth part pair to be valid for a UE until the UE is explicitly (re)configured with bandwidth part(s) during or after RRC connection is established. The initial active DL/UL bandwidth part is confined within the UE minimum bandwidth for the given frequency band. 

However, it was not clear how many initial BWPs supported in a carrier, i.e. single or multiple. According to the agreement reached in RAN1 NR Adhoc-Sep, there are multiple “SS blocks” transmitted within a wideband carrier and a cell is associated with a single SS block from the UE perspective. It means that in a wideband carrier, there could be multiple “cells”. Although there is no explicit RAN1 agreement on the relationship between initial BWP and the SS block/ cell, it is straightforward to assume that the initial bandwidth part always contains an SS block and can therefore be seen as a cell by the idle UE. From a system point of view, multiple SS blocks (in different frequency location) can be configured in a wideband carrier.
Proposal 1: For cell (re)selection, the idle UE considers the SS blocks transmitted in different frequency resources as belonging to different cells.

In LTE, the centre frequency if the cell is the centre frequency of PSS/SSS and cell bandwidth is indicated in the MIB. For NR, the UE should know the centre frequency of the initial bandwidth part and the cell bandwidth, so this information should be provided 
Proposal 2: SS blocks have associated minimum SI indicating bandwidth of initial BWP and, if RAN1 decides that SS blocks may not be at the centre of initial BWP, MIB should indicate the location and the bandwidth of initial BWP.
2.2   Paging 
It can be assumed that paging messages are sent on the DL frequency of the initial BWP. However, when the UE camp on the wideband carrier, the network does not know on which BWP/SS block the UE is monitoring. Therefore, the network should send the paging message on all BWPs which can serve as initial BWPs to the UE, and the UE needs only to monitor PDCCH of the camped initial BWP/cell for paging reception. 

Proposal 3: The UE monitors paging on the initial BWP of the SS block (cell) on which it is camping.
2.3   Initial access  
RAN1 also agreed that the cell defining SS block has an associated RMSI (i.e. minimum SI transmitted on PDSCH). In the RMSI, the PRACH configuration for the initial BWP corresponding to the cell defining SS block can be configured. One example of the PRACH configuration is illustrated in Fig.1, where PRACH are located within the UL frequency of the initial BWP. However, whether PRACH can be configured out of the UL frequency of the initial BWP depends on RAN1 and may not have impact on RAN2.
Proposal 4: PRACH configuration is broadcast in RMSI transmitted in the initial BWP.
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Fig.1 Illustration of the initial BWP

3   Connected state operation
3.1   BWP configuration

After initial access, the gNB will configure BWP (s) via RRC dedicated signalling. Of these configurations, one is the default BWP to which the UE may autonomously switch after not receiving any DCI in an interval. An issue is what message can be used to first configure the BWP(s) after initial access. One option is msg4 of the transition to RRC connected (e.g. RRCConnectionSetup for idle UEs and RRCConnectionResume message for inactive UEs). Another option is to use RRCConnectionReconfiguration message after the UE has already entered RRC_CONNECTED. As BWPs are critical information for the UE to transmit and receive data in RRC_CONNECTED, it is beneficial to configure them at the earliest possible time. Therefore, RRCConnectionSetup and RRCConnectionResume messages are should allow configuring BWPs. After the first configuration of BWP, the BWPs can be updated by RRCConnectionReconfiguration message according to the best handling of radio resources for the UE. 
Proposal 5: The BWP(s) can be configured in RRCConnectionSetup message for idle UEs and RRCConnectionResume message for inactive UEs.

Proposal 6: BWP(s) can be reconfigured in RRCConnectionReconfiguration message.
According to RAN1 agreements, activation/deactivation of a BWP can also be supported by means of dedicated RRC signalling. Therefore, in the RRC configuration, the initial activated BWP can also be indicated. The activated BWP can be indicated explicitly in RRC dedicated signalling. An alternative way is that the default BWP is implicitly activated. However, the RRC signalling should be used for BWP reconfiguration as well. For BWP reconfiguration, it is possible that a BWP other than the default one should be activated based on the dynamic load status or channel condition. Thus, an explicit indication seems more reasonable.
Proposal 7: Multiple BWP(s) including a default BWP can be configured in the RRC dedicated message. The activated BWP can be explicitly indicated.
The UE does not need to know the bandwidth of the carrier. BWP configuration provide essential information to the UE including numerology, bandwidth where and how this UE operator on. Resource allocation for data channel, control channel transmission and CSI-RS/SRS transmission are based on BWP configuration. Therefore, the BWP configuration is mandatory information for the UE
Proposal 8: The BWP configuration is mandatory to UEs in connected mode.
3.2   Mobility

For handover in NR, the target cell should provide the BWP configuration in the handover command, in which a default BWP should be included. PRACH configuration of the default BWP should be configured as well. The UE should perform random access on the default BWP to access the target cell.
Proposal 9: For handover, default BWP is configured in the handover command, and the UE perform random access on the default BWP.
Likewise, in EN-DC case, for PSCell addition, the default BWP on the PSCell also needs to be configured in RRC dedicated signaling, and the UE should perform random access on the default BWP to access PSCell.

Proposal 10: In EN-DC case, for PSCell addition, the default BWP on PSCell is configured in RRC dedicated signaling, and the UE perform random access on the default BWP.
4   Conclusion
Proposal 1: For cell (re)selection, the idle UE considers the SS blocks transmitted in different frequency resources as belonging to different cells.

Proposal 2: SS blocks have associated minimum SI indicating bandwidth of initial BWP and, if RAN1 decides that SS blocks may not be at the centre of initial BWP, MIB should indicate the location and the bandwidth of initial BWP.

Proposal 3: The UE monitors paging on the initial BWP of the SS block (cell) on which it is camping.
Proposal 4: PRACH configuration is broadcast in RMSI transmitted in the initial BWP.

Proposal 5: The BWP(s) can be configured in RRCConnectionSetup message for idle UEs and RRCConnectionResume message for inactive UEs.

Proposal 6: BWP(s) can be reconfigured in RRCConnectionReconfiguration message.

Proposal 7: Multiple BWP(s) including a default BWP can be configured in the RRC dedicated message. The activated BWP can be explicitly indicated.
Proposal 8: The BWP configuration is mandatory to UEs in connected mode.
Proposal 9: For handover, default BWP is configured in the handover command, and the UE perform random access on the default BWP.

Proposal 10: In EN-DC case, for PSCell addition, the default BWP on PSCell is configured in RRC dedicated signaling, and the UE perform random access on the default BWP.
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