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1	Introduction 
During previous meetings, BWP switching, timer based or DCI based, was agreed to provide high flexibility on scheduling and bandwidth utilization. In [1], several issues related to CSI reporting and BWP switching were identified and the potential solutions were listed. 
To better understand the issue, agreements about BWP switching are listed below. First, for DCI based BWP switching, the following agreement was made:
Agreements:
· For paired spectrum, DL and UL BWPs are configured separately and independently in Rel-15 for each UE-specific serving cell for a UE
· For active BWP switching using at least scheduling DCI, DCI for DL is used for DL active BWP switching and DCI for UL is used for UL active BWP switching
· FFS whether or not to support a single DCI switching DL and UL BWP jointly
· For unpaired spectrum, a DL BWP and an UL BWP are jointly configured as a pair, with the restriction that the DL and UL BWPs of such a DL/UL BWP pair share the same centre frequency but may be of different bandwidths in Rel-15 for each UE-specific serving cell for a UE
· For active BWP switching using at least scheduling DCI, DCI for either DL or UL can be used for active BWP switching from one DL/UL BWP pair to another pair
· Note: there is no additional restriction on DL BWP and UL BWP pairing
· Note: this applies to at least the case where both DL & UL are activated to a UE in the corresponding unpaired spectrum
From the above agreement, we can see that for unpaired spectrum, the UL and DL BWP are actually decoupled and can be switched independently. For unpaired spectrum, though limitation of same center frequency is applied, UL and DL BWP can still be flexibly switched in a separate way by manipulating the BWP pair. In addition, the numerology of UL and DL part can also be configured independently. 
Further, we have the following agreement for BWP association with CSI reporting:
Agreement:
· For P/SP-CSI-RS, periodicity and slot offset configured in the CSI resource setting is referred to its associated DL BWP
· For P/SP-CSI report, periodicity and slot offset configured in the CSI report setting is referred to the UL BWP in which P/SP-CSI report is transmitted
The BWP association with CSI reporting clarifies the periodicity and offset setting for P/SP CSI-RS and P/SP CSI reporting. If the numerology configuration for UL and DL BWP is independently configured and switched, then periodicity and offset of P/SP CSI-RS and P/SP CSI reporting would be quite different before and after BWP switching, as they are numerology dependent. This is also true for AP CSI-RS and AP CSI reporting with regard to CSI reference resource offset and reporting offset (UE capability for better reporting scheduling), based on the discussion so far, which are also numerology dependent. 
In this contribution, we consider the above agreements and discuss about the CSI reporting issues w.r.t BWP switching.
2	CSI Reporting on BWP Switching
While proposals are analysed from the feasibility point of view in [1], here we try to analyse with respect to the use cases and implementation complexity.  
The two types of BWP switching, DCI based and timer based, are in principle designed for the below two use cases:
· DCI based BWP switching: load balancing and inter-cell interference mitigation
· Timer based BWP switching: mobility and HO
DCI based BWP switching can be done with a few hundred µs, which enables the fast load balancing on BWPs and provides LTE inter-cell interference mitigation likewise functionality (separate UEs in two neighbour cells on two non-overlapped BWPs). On the other hand, timer based BWP switching is more for mobility and HO consideration. We can see this from the procedure for timer based BWP switching that switching is actually done by first returning to the default BWPs, then the procedure similar to initial accessing starts. As the latter one follows initial access similar procedure, usually takes longer time and can be seen as a “full reconfiguration” for CSI reporting, in the following discussion, we will only consider the DCI based BWP switching impact on CSI reporting. 
As DCI based BWP switching can be fast and the UL and DL BWP can be independently switched (with the same or a different numerology), it is good to check the UE behavior for the following cases. 
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AP-CSI is for one-time channel measurement, it is triggered by MAC CE and/or DCI and carried only on PUSCH. The most important use case for AP-CSI is to feedback Type II CSI and provide high-resolution spatial information of UE. Since it is a onetime thing, it is no harm if a pending AP-CSI report is dropped upon BWP switching. New AP-CSI can be triggered once the switching is done. 
P-CSI is a use case for the basic channel state feedback, usually it includes wideband RI, CQI, and PMI for type-I codebook. P-CSI reporting is always on PUCCH, there will be only one P-CSI reporting “alive” for CSI feedback and once it is configured it is by default triggered. However, it is harder to predict the BWP changes and relevance of the P-CSI reporting after a BWP switch. In certain cases, BWP can be switched from a larger BW to a smaller one and vice versa, and we do not see the importance of keeping reporting setting alive even for the basic channel state feedback. There will be an additional latency of activating the reporting setting, however, we think that this is not an important or common use case we expect in practice. 
In RAN1 #92bis meeting, following agreement was made on SP-CSI reporting,
Agreement
· When DL BWP is switched, PUCCH-based SP-CSI report setting in activated state stays in its activated state. SP-CSI reporting is simply suspended until the DL BWP is switched back, whereon it resumes

Even though this is an agreement, it is very hard to see the probability of this event and meaningful benefit of the system performance. However, the issue will be that UEs always keep the setting in the activated state expecting gNB would switch the BWP back to the original BWP. In RAN #92bis, it was further discussed the following [1], 
Issue 3.3: For PUSCH-based SP-CSI report setting in activated state, what happens upon DL BWP switch?
· Alt 1: The SP-CSI report setting stays in activated state. CSI reporting is simply suspended until the DL BWP is switched back, whereon it resumes.
· Alt 2: The SP-CSI report setting transitions to inactivated state. New activation message is required to transition the SP-CSI report setting back to activated state. 
[bookmark: _GoBack]As highlighted under previous cases, we do not see any potential use case of this and propose the following, 
Proposal 1: For PUSCH-based SP-CSI, SP-CSI reporting transitions to inactivated state upon DL BWP switching. 
Issue 3.4: For PUSCH-based SP-CSI report setting in activated state, what happens upon UL BWP switch?
· Alt 1: The SP-CSI report setting stays in activated state, but is suspended since no resource allocation for the new UL BWP known 
· Alt 2: The SP-CSI report setting stays in activated state and CSI reporting resumes on the new UL BWP. The resource allocation for the new UL BWP is inferred by reinterpreting the bits in the RA field of the activation DCI for the old BWP 
· Alt 3: The SP-CSI report setting transitions to inactivated state
Proposal 2: For PUSCH-based SP-CSI, SP-CSI reporting transitions to inactivated state upon UL BWP switching. 
3	Conclusions
In this paper, we discuss the CSI reporting upon BWP switching, specifically we have the following proposals. 
Proposal 1: For PUSCH-based SP-CSI, SP-CSI reporting transitions to inactivated state upon DL BWP switching. 
Proposal 2: For PUSCH-based SP-CSI, SP-CSI reporting transitions to inactivated state upon UL BWP switching. 
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