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Discussion and decision
1 Introduction

On the bandwidth parts for bandwidth restricted UEs, the following were agreed. 
In RAN1#90, the following was agreed [1].
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

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
Under the above agreements, some remaining issues on PUCCH resource in different BWPs are discussed in the contribution. This is a re-submission of [2].
2 Discussions 
Based on the agreement, the PUCCH and PUSCH will be transmitted within active BWPs, and BWP can be activated/deactivated by explicit indication in DCI, PUCCH resource should be configured in candidate active BWPs. The detail PUCCH configuration should be further considered. Considering the PUCCH resource configuration when UE is configured multiple bandwidth parts and only one bandwidth part is active at a time. When the active BWP is switching among multiple configured BWPs, the PUCCH will also switch among 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 different number of PRBs to PUCCH resource configuration are discussed. 
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, and if the PUCCH resource for HARQ-ACK is indicated by combination of RRC signaling and L1 signaling, one PUCCH configuration is enough, the PUCCH configuration within any BWP is the same. The PUCCH of different BWP can be different, but no strong reason to do so with multiple signaling overhead.
PUCCH configuration for BWPs with same numerologies and different number of PRBs
Compared with the case BWPs with same numerologies and same number of PRBs, only the frequency position of PUCCH in different BWPs may be different for the case with same numerologies and different number of PRBs, the other parameter of PUCCH configuration can be the similar with the case BWPs with same numerologies and same number of PRBs.
PUCCH configuration for BWPs with different numerologies 
PUCCH resource configuration within a BWP can be the same to save the higher layer signaling, and if the PUCCH resource for HARQ-ACK is indicated by combination of RRC signaling and L1 signaling, one PUCCH configuration is enough, the PUCCH configuration within any BWP is the same. The PUCCH of different BWP can be different, but no strong reason to do so with multiple signaling overhead.

Proposal 1: The detail of PUCCH configuration for each BWP should consider the factors of numerology and bandwidth of each BWP. 
SRS can be transmitted in inactive BWPs, and PUCCH is transmitted in active BWP, and PUCCH and SRS cannot be transmitted simultaneously in different BWPs due to UE bandwidth capability. The issue is: UE need to transmit PUCCH in active one BWP and transmits SRS in inactive BWP at the same time as shown in Figure 1, UE should stop one of PUCCH transmission or SRS transmission and one rule is needed to select one between PUCCH transmission and SRS transmission, the simple rule is to stop SRS transmission, and PUCCH is transmitted. 
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Figure 1

If HARQ-ACK is transmitted in PUCCH and the above rule is reasonable; but if CSI is transmitted in PUCCH, the above rule may be not always reasonable, because CSI report provides channel quality feedback for downlink transmission and SRS provides reference resource for channel measurement of uplink transmission, some more detail rule is needed, for example, the priority of periodic SRS is lower than periodic CSI, the priority of periodic CSI is lower than aperiodic SRS and the priority of periodic SRS is lower than aperiodic CSI, UE will drop the transmission with lower priority. 

Another possible method is to configure SRS resource and PUCCH resource in different BWPs by TDM for bandwidth restricted UEs, for example, PUCCH is transmitted in OFDM symbols 0-10, and SRS is transmitted in OFDM symbols 13, and OFDM symbol 11 and 12 is used as switching gap as shown in Figure 2. 

Proposal 2: The collision of PUCCH and SRS transmission in different BWS for bandwidth restricted UEs should be considered. 
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Figure 2
3 Conclusions
In this contribution, PUCCH resource configuration is discussed and our views were presented. It is proposed as below:
Proposal 1: The detail of PUCCH configuration for each BWP should consider the factors of numerology and bandwidth of each BWP. 
Proposal 2: The collision of PUCCH and SRS transmission in different BWS for bandwidth restricted UEs should be considered. 
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