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Discussion and decision
1 Introduction

On the bandwidth parts for bandwidth restricted UEs, the following were agreed. 
In RAN1#89, the following were agreed [1].
Agreements:
· Confirm the WA of RAN1#88bis.

· Each bandwidth part is associated with a specific numerology (sub-carrier spacing, CP type)

· FFS: slot duration indication if RAN1 decides to not to down select between 7 symbol and 14 symbols for NR slot duration

· UE expects at least one DL bandwidth part and one UL bandwidth part being active among the set of configured bandwidth parts for a given time instant.

· A UE is only assumed to receive/transmit within active DL/UL bandwidth part(s) using the associated numerology

· At least PDSCH and/or PDCCH for DL and PUCCH and/or PUSCH for UL

· FFS: down selection of combinations

· FFS if multiple bandwidth parts with same or different numerologies can be active for a UE simultaneously 

· It does not imply that it is required for UE to support different numerologies at the same instance.

· FFS: TB to bandwidth part mapping

· The active DL/UL bandwidth part is not assumed to span a frequency range larger than the DL/UL bandwidth capability of the UE in a component carrier.

· Specify necessary mechanism to enable UE RF retuning for bandwidth part switching

In RAN1#NR adhoc #2, the following were agreed [2].

Agreements:
· Activation/deactivation of DL and UL bandwidth parts can be
· by means of dedicated RRC signaling 
· Possibility to activate in the bandwidth part configuration
· by means of DCI (explicitly and/or implicitly) or MAC CE [one to be selected]
· by means of DCI could mean
· Explicit: Indication in DCI (FFS: scheduling assignment/grant or a separate DCI) triggers activation/deactivation
· Separate DCI means DCI not carrying scheduling assignment/grant
· Implicit: Presence of DCI (scheduling assignment/grant) in itself triggers activation/deactivation
· This does not imply that all these alternatives are to be supported. 
· FFS: by means of timer 
· FFS: according to configured time pattern
Under the above agreements, some remaining issues on PUCCH resource in different BWPs are discussed in the contribution.
2 Discussions 
Based on the agreement that PUCCH and PUSCH will be transmitted within active BWPs, there are two options to configure a PUCCH transmission.

Option 1: PUCCH transmission is configured only in one configured BWP, for example, PUCCH is transmitted only in the default BWP. If PUCCH and PUSCH are transmitted in a same BWP, PUCCH and PUSCH can be transmitted simultaneously or UCI can be piggybacked in PUSCH; when no PUSCH is transmitted, UCI is transmitted in PUCCH as shown in Figure 1. If the BWP of PUCCH and the BWP of PUSCH are different, retuning is required and some PUSCH symbols or some PUCCH symbols need to be punctured.
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Figure 1 

Option 2: PUCCH can be transmitted in all configured BWPs. At a time, only one active UL BWP exists, PUCCH and PUSCH are transmitted in the same BWP, and retuning requirements are reduced as shown in Figure 2. 
The active BWP is indicated by DCI, MAC CE, or time pattern-based BWP activation. When the UE receives the indication to activate the BWP, the UE transmits PUCCH and PUSCH in the activated BWP. If BWP is activated by DCI scheduling PUSCH or activated by dedicated DCI. If the UE detects the activated DCI, the UE transmits PUCCH and PUSCH in the activated BWP. If the UE does not detect the activated DCI, the UE transmits PUCCH in the previous activated BWP. The gNB performs PUCCH DTX detection at the current BWP and at the previous BWP and determines the PUCCH to receive. If the active BWP is indicated by time pattern-based activation, the UE transmits PUCCH and PUSCH in the activated BWP without ambiguity of the BWP between gNB and UE. 
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Figure 2
Proposal 1: PUCCH resource can be configured in each configured BWP when multiple BWPs are configured for a UE. 
With option 2, the PUCCH configuration should be further considered when a UE is configured BWPs and only one BWP is active at a time. When the active BWP is switching among multiple configured BWPs, the PUCCH also switches among the multiple configured BWPs. The numerologies of different BWPs may be different, the number of PRBs of different BWPs may be different, and the impact of different numerologies and of the different numbers of PRBs to the PUCCH resource configuration needs to be considered. 
PUCCH configuration for BWPs with same numerologies and same number of PRBs
PUCCH resource configuration within a BWP can be the same to save the higher layer signaling. If the PUCCH resource for HARQ-ACK is indicated by combination of RRC and L1 signaling, one PUCCH configuration applicable to all BWPs is enough. 
PUCCH configuration for BWPs with same numerologies and different number of PRBs
Compared to the case of BWPs with same numerologies and same number of PRBs, only the frequency position of the PUCCH in different BWPs may be different for the case of same numerologies and different number of PRBs. Other PUCCH configuration parameters can be the same as for the case of BWPs with same numerologies and same number of PRBs.
PUCCH configuration for BWPs with different numerologies 
Separate RRC signalling can be used to configure the PUCCH resource for the BWP with different numerologies, that is separate PUCCH resource can be configured for BWP group with same numerologies. 

Proposal 2: Separate PUCCH resource can be configured per BWP group with same numerology. 
3 Conclusions
In this contribution, HARQ feedback timing is discussed and our views were presented. It is proposed as below:
Proposal 1: PUCCH resource can be configured in each configured BWP when multiple BWPs are configured for a UE. 
Proposal 2: Separate PUCCH resource can be configured per BWP group with same numerology.
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