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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]This contribution discusses the possibility of increasing diversity gains by supporting inter-BWP hopping for retransmissions and automatic repetitions and consequently improve the reliability.
Discussion
Benefit of inter- BWP hopping
Frequency hopping has been used in LTE in order to achieve diversity gains and as a result improve coverage and reliability. In NR, the frequency hopping within an active BWP is already agreed to be used for PUSCH and PUCCH. In this contribution, we discuss how to further exploit the diversity by hopping between different BWPs, with applicability to the cases of retransmissions and automatic repetitions for both downlink and uplink. Frequency hopping within an active BWP can provide diversity gains, but the gains can be limited, especially when narrow BWP is active. However, the main benefit to use narrower BWP, especially in downlink, is to have energy-efficiency. Therefore, for achieving increased diversity gains with narrow BWP, inter-BWP hopping could be quite beneficial. In addition to the retransmission and repetition of data channels for both downlink and uplink, the BWP hopping could be applied to the retransmission of control channel that is being currently discussed in NR URLLC [1]. If the retransmission or repetition is on a different BWP, the diversity gains can be further increased and therefore improving the reliability. 
Observation 1: When narrow BWP is active to have energy efficiency, then hopping between different BWPs for retransmission and repetition can increase diversity gains and further improve reliability.
Current limitation of BWP switching
Based on the current agreements in NR, switching between different BWPs is only dynamically possible by bit indication in the DCI. For low-latency applications, it might not be feasible to wait for the reception and decoding of DCI for switching to different BWP. Furthermore, if automatic repetition is supported for data channel transmission, no control channel with DCI is transmitted during the repetition. Therefore, it is not even possible to switch to different BWP for repetition rounds.
Observation 2: For low-latency applications, DCI-based inter-BWP hopping is not possible, as it will result in increased latency due to the wait for reception and decoding of DCI in order to switch/hop to different BWP.
Possibility to enable faster BWP hopping
In order to enable faster switching/hopping between different BWPs or support BWP switching in the absence of DCI before repetition round, new mechanism is needed. Also, from URLLC perspective, it is not feasible to have DCI with BWP index bits for every corresponding retransmission, as this would further increase the DCI size instead of having a more compact DCI for URLLC [1]. Therefore, possible ways to allow such hopping should consider following factors:
· No additional signalling in the DCI
· Faster inter-BWP hopping by eliminating the need to decode DCI for switching

One possible solution to allow for faster inter-BWP hopping could be to pre-define different hopping patterns and signal them via higher layer signalling. In addition, there could 1-bit flag in the higher layer signalling to enable or disable the use of these hopping patterns.

Proposal 1: Faster inter-BWP hopping should be supported for retransmissions and repetition of data and/or control channels by defining pre-configured hopping patterns and signalling them via higher layer signalling.
Conclusion
In this contribution we discussed the open issues related to the BLER targets for CQI reporting and the design of CQI and MCS tabled for URLLC in NR. Based on the discussion, following observations and proposals are made:
Observation 1: When narrow BWP is active to have energy efficient devices, then hopping between different BWPs for retransmission and repetition can increase diversity gains and further improve reliability.
Observation 2: For low-latency applications, DCI-based inter-BWP hopping is not possible, as it will result in increased latency due to the wait for reception and decoding of DCI in order to switch/hop to different BWP.
Proposal 1: Faster inter-BWP hopping should be supported for retransmissions and repetition of data and/or control channels by defining pre-configured hopping patterns and signalling them via higher layer signalling.
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