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1 Introduction

In RAN1 #90 [1], the following agreements on initial BWP were made: 
Agreements for BWP operation in CONNECTED mode:

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


RAN2 made the following agreements on BWP in RAN2 #99bis:
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).

In this contribution, we discuss which BWPs UEs in connected mode should use for their RACH procedures.

2 Discussion
According to the RAN1 agreement above, UE performs initial access on an initial DL/UL BWP. The information about this initial DL/UL BWP is advertised in system information, so that UEs always know where this pair of DL/UL BWP are and what PRACH resources to use to perform RACH procedure on them.
After a UE changes to connected mode, it is configured with a set of active DL/UL BWPs. These UL BWPs may or may not have PRACH configured. 

In the connected mode, UE may need to perform RACH procedure in a number of use cases, such as 
· Handover 

· Beam recovery in multi-beam operations

· When uplink synchronization is lost, due to either DL or UL data arrival  

· When UE does not have any PUCCH resources available for SR

· When timing advance is needed for positioning purpose.
In the handover case, the RACH procedure can be either contention free or contention based, but always initiated by network. In the beam recovery case, RAHC procedure can be initiated either network or UE. In the rest three cases, accesses are all initiated by UE and UE performs contention based random access (CBRA). In the following, we discuss which BWPs UE should use in the cases of network initiated access and UE initiated access in the connected mode.
2.1 UE initiated access

All UE initiated access are CBRAs. There can be two possible scenarios, depend on whether PRACH is configured in the current BWP or not:
1) The current active UL BWP has a PRACH configured. 
In this scenario, we think the best possible option is for UE to stay in the active UL BWP and use its configured PRACH to perform the access. But to perform the rest of RACH procedure, both gNB and UE need to know where the common search space is, in order to send/get the RAR. Therefore, we think it is important that when network configures PRACH resources for a UL BWP, it also configures the a corresponding common search space in a DL BWP.

Proposal 1.  PRACH resources configured for an active UL BWP are always configured with corresponding common search space in a DL BWP.
2) The current active UL BWP does not have a PRACH configured.
In this scenario, one possible option is for UE to switch back to the initial BWP to perform its RACH procedure. As the initial DL/UL BWPs are always available, it is probably the most reliable option.
On the other hand, because the initial BWP is confined within the UE minimum bandwidth for the given frequency band (per current RAN1 agreement), having UEs in connected mode performing CBRA together with those in initial access can increase the chance of contention and degrade RACH performance. In addition, in the case of beam recovery in multi-beam operations, due to analog beamforming constraint and with large number of carriers in high-frequency band, there is good incentive to configure additional resource for RACH in a different BWP other the initial BWP. 
We do not think configuring PRACH in each UL BWP is a viable solution, because that would result in a large common search space for gNB. 

For these reasons, we think it is useful for network to designate one special UL BWP that UE can always use when its active UL BWP does not have PRACH configured. Associated with this special UL BWP is a common search space on a DL BWP, as explained in Proposal 1. This special UL BWP can be configured by dedicated RRC signalling. If this special UL BWP is not configured by network, then UE can always switch to the initial DL/UL BWP to perform its CBRA procedure. In summary, we’d propose the following:
Proposal 2.  By dedicated RRC signaling, network can configure a special UL BWP with PRACH, together with the corresponding common search space in a DL BWP, for CBRA initiated by UE in connected mode.
Proposal 3.
If UE does not have such a special UL BWP configured, it uses the initial BWP to perform CBRA in both idle and connected modes, unless instructed by network otherwise (e.g. CBRA in handovers).
2.2 Network initiated access

In a network initiated access, network should have the flexibility to instruct a UE where it should perform its access, whether it is a contention-free random access (CFRA) or contention-based random access (CBRA). The information provided to the UE should include which UL BWP to use, the associated PRACH resource configurations, and the corresponding common search space in a DL BWP.   

Proposal 4. 
For a network initiated access, network provides the UE with PRACH resource configuration in a UL BWP and the corresponding common search space in a DL BWP.
3 Summary
Based on the above discussions, we recommend RAN2 discusses the following proposals:
Proposal 1. PRACH resources configured for a UL BWP are always configured with corresponding common search space in a DL BWP.

Proposal 2. By dedicated RRC signaling, network can configure a special UL BWP with PRACH, together with the corresponding common search space in a DL BWP, for CBRA initiated by UE in connected mode. 
Proposal 3. If UE does not have such a special UL BWP configured, it uses the initial BWP to perform CBRA in both idle and connected modes, unless instructed by network otherwise (e.g. CBRA in handovers).
Proposal 4. For a network initiated access, network provides the UE with PRACH resource configuration in a UL BWP and the corresponding common search space in a DL BWP.
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