Page 3

3GPP TSG-RAN WG2 Meeting #101
R2-1803036 
Athens, Greece, 26th February – 2nd March 2018      (Resubmission of R2-1801287)
Agenda item:
10.4.1.3.4
Source:
Qualcomm Incorporated
Title:
Remaining RRC procedure issues of BWP
WID/SID:
NR_newRAT-Core – Release 15
Document for:
Discussion and Decision

1 Introduction

Band width part (BWP) was introduced in RAN1#88bis [1]. After discussion in both RAN1 and RAN2 for a couple of meetings, some important agreements were made for BWP, which were list below:
RAN1 major agreements on BWP [2-4] 
· 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
· 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

· 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

· 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
RAN2 also discussed BWP impact in RAN2#99b [5], and achieved the following agreements:

   Agreements for BWP operation in CONNECTED mode:

1:
BWP impacts on the CONNECTED mode will be progressed by Dec 17. Impacts to IDLE mode/INACTIVE mode UEs will be discussed with SA after Dec 17.

2a:
RRC signalling supports to configure 1 or more BWPs (both for DL BWP and UL BWP) for a serving cell (PCell, PSCell). 

2b
RRC signalling supports to configure 0, 1 or more BWPs (both for DL BWP and UL BWP) for a serving cell SCell (at least 1 DL BWP) (impact of SUL still to be discussed)
3
For a UE, the PCell, PSCell and each SCell has a single associated SSB in frequency (RAN1 terminology is the is the 'cell defining SSB')

4
Cell defining SS block can be changed by synchronous reconfiguration for PCell/PSCell and SCell release/add for the SCell.

5
Each SS block frequency which needs to be measured by the UE should be configured as individual measurement object (i.e. one measurement object corresponds to a single SS block frequency).

6
The cell defining SS block is considered as the time reference of the serving cell, and for RRM serving cell measurements based on SSB (irrespective of which BWP is activated).

However, there are still some remaining RRC procedure issues on BWP. In this contribution, we first clarify our understanding on various BWP terminologies introduced by RAN1, and then discuss remaining RRC issues.

2 Discussion

1.1 Our understanding on different BWP type
Before we discuss RRC procedure, we need to clarify our understanding on multiple type of BWP mentioned in RAN1 agreements. RAN1 introduced multiple BWP type, e.g. initial active DL/UL BWP, Default DL BWP, active BWP and configured BWP. Our understanding is:  
· Initial active DL/UL BWP: this is for UE in idle mode for initial access. 
· Default DL BWP: this is only for connected mode UE working under paired spectrum. This is mainly to support fall-back mode i.e. the UE autonomously moves to default BWP when there is no data activity during some time. It could be reconfigured via RRC signalling. Note that the concept of default UL BWP in paired spectrum is not in any RAN1 agreement.    

· Default DL/UL BWP pair: this is only for connected mode UE working under unpaired spectrum, and also mainly for fall-back mode as default DL BWP in paired spectrum. It could be reconfigured via RRC signalling.
· The first active DL/UL BWP: this is only for connected mode UE in SCell. It is the first active DL/UL BWP after SCell is activated.   

· Active DL/UL BWP: this is only for connected mode UE working under paired spectrum, to transmit/receive data. At most one DL/UL BWP at a time should be activated per serving cell in Rel-15. 

· Active DL/UL BWP pair: this is only for connected mode UE working under unpaired spectrum, to transmit/receive data. At most one DL/UL BWP pair at a time should be activated per serving cell in Rel-15. 

Some important observations related to RRC configuration are:

Observation 1: Based on RAN1 agreements, default DL BWP and default DL/UL BWP need to be configured via RRC signalling for connected UE working under paired spectrum and unpaired spectrum, respectively.

Observation 2: There is no default UL BWP defined for paired spectrum.
Observation 3: Based on RAN1 agreements, the first active DL/UL BWP need to be configured via RRC signalling for connected UE in SCell.  

1.2 RRC procedure 

The essential motivation to introduce BWP is to support UE with less receiver bandwidth capability than the whole carrier bandwidth. Therefore, we think gNB should configure a set of DL/UL BWPs in accordance with the UE capabilities. Similar to CA configuration procedure, UE could report its BWP capability in the UE capability enquiry procedure. The specific BWP capability contents and granularity can be left to RAN1.

After the NW knows the UE’s BWP capability, gNB could configure a set of UE-specific DL/UL BWPs. Similar to CA configuration, we think the dedicated RRC reconfiguration message can be used for addition, release and reconfiguration of BWP(s). The release and reconfiguration of BWP(s) can be based on loading and/or channel conditions.       
Proposal 1: Dedicated RRC reconfiguration message is used for addition, release and reconfiguration of BWP
Note that we think which BWP is active at a given time is not visible to RRC during connected mode. Therefore, there is a special case that active BWP is released by explicit BWP release signalling. Under such case, we think that UE fall backs to default DL BWP or default DL/UL BWP pair.     
Proposal 2: If active BWP is released by explicit BWP release signalling, UE falls back to default DL BWP or default DL/UL BWP pair 
Besides the explicit BWP release via dedicated RRC message, there are also some scenarios implicitly trigger BWP release. For PCell/PScell, we think that BWP release is implicitly triggered by RLF, PCell handover or PSCell change. And then UE proceeds with the RRC re-establishment/SCG failure procedure as normal.
Proposal 3: In PCell/PSCell, BWP release is implicitly triggered by RLF, PCell handover or PSCell change 
For SCell, SCell release should also implicitly release configured BWP(s). 
Proposal 4: BWPs configured in SCell are implicitly released by SCell release
3 Summary
In this contribution, we first clarify our understanding on various BWP terminologies introduced by RAN1, and then discuss remaining RRC issues. The proposals include:
Observation 1: Based on RAN1 agreements, default DL BWP and default DL/UL BWP need to be configured via RRC signalling for connected UE working under paired spectrum and unpaired spectrum, respectively.

Observation 2: There is no default UL BWP defined for paired spectrum.

Observation 3: Based on RAN1 agreements, the first active DL/UL BWP need to be configured via RRC signalling for connected UE in SCell.  

Proposal 1: Dedicated RRC reconfiguration message is used for addition, release and reconfiguration of BWP.

Proposal 2: If active BWP is released by explicit BWP release signalling, UE falls back to default DL BWP or default DL/UL BWP pair 
Proposal 3: In PCell/PSCell, BWP release is implicitly triggered by RLF, PCell handover or PSCell change 
Proposal 4: BWPs configured in SCell are implicitly released by SCell release
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