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Introduction
In NR Rel-15 specification [1], UE is not expected to be triggered with a CSI report for a non-active BWP. The relevant description is given as follows.
	For CSI-RS resource sets associated with Resource Settings configured with the higher layer parameter resourceType set to 'aperiodic', 'periodic', or 'semi-persistent', trigger states for Reporting Setting(s) (configured with the higher layer parameter reportConfigType set to 'aperiodic') and/or Resource Setting for channel and/or interference measurement on one or more component carriers are configured using the higher layer parameter CSI-AperiodicTriggerStateList. For aperiodic CSI report triggering, a single set of CSI triggering states are higher layer configured, wherein the CSI triggering states can be associated with any candidate DL BWP. A UE is not expected to receive more than one DCI with non-zero CSI request per slot. A UE is not expected to be configured with different TCI-StateId's for the same aperiodic CSI-RS resource ID configured in multiple aperiodic CSI-RS resource sets with the same triggering offset in the same aperiodic trigger state. A UE is not expected to receive more than one aperiodic CSI report request for transmission in a given slot. A UE is not expected to be triggered with a CSI report for a non-active DL BWP. A trigger state is initiated using the CSI request field in DCI.


In this contribution, we reveal an ambiguity issue and a restriction caused by this statement. Further, we give our proposal to fix these issues in Rel-16 TEI.
NOTE:  Appendix on “Discussion on TEI on NR-LTE dynamic spectrum sharing” attached in R1-1908196.zip is sourced by ZTE only.
CSI trigger states containing non-active BWP
A significant issue is the restriction and the demand of huge number of trigger states caused by this statement. CSI reports for different CCs or BWPs have to be configured in different trigger states. Hence UE has to be configured with numerous trigger states to allow triggering CSI in different CCs/BWPs. Otherwise, gNB has to re-configure the trigger states for BWP switch and CC activation, which is clearly not appropriate. For a UE with the capability of supporting small number of trigger states, e.g., 3, it’s not possible to configuring large number of trigger states for CSI triggering of multiple CCs/BWPs.  For example when the UE is only capable of 3 trigger states, it cannot effectively support the case when there are two CCs, with two configured BWPs in each CC.  As shown in Fig. 1, RRC configuration is needed to update trigger state 3 to switch from BWP0 to BWP1 in CC1.  This cannot match with the timing of dynamic BWP switching based on DCI for CC1.
[image: ]
Fig 1  limitation of trigger states to support multiple BWPs
Another example for multi-CC, where each CC has just one BWP, is shown in Fig. 2. In this example, the two CCs have the same numerology. CSI triggering is performed by DCI in CC1, which is a quite important use case where CC1 is in lower band and CC2 is in higher band. Assume we only have one trigger state available for these two CCs. Initially, trigger state 1 is used to contain CSI reports for these two CCs. In slot 2, CC2 is deactivated by MAC CE. Hence to trigger CSI report for CC1, gNB has to reconfigure trigger state 1 by removing the configuration for CC2. Another alternative is that gNB configures two separate trigger states for these two CSI reports. If a UE supports only small number of triggering states, e.g, 3, it cannot be configured for the triggering states to support the CSI reports of more than 3 CCs. On the other hand, if gNB configures the CSI reports for these different CCs in one trigger state, it would cause that a lot of CCs are forced to be active at the same time, which is not helpful even for UE power saving.  
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Fig. 2 Aperiodic CSI triggering for different CCs
The above two examples show the inflexibility of configuring CSI reports/CSI-RS corresponding to multiple BWPs/CCs in the same trigger state.  Separate trigger states are needed in most of the cases.  When the number of trigger states is limited, RRC configuration is required to update trigger states but it does not match with the timing of DCI based BWP switching and MAC-CE based cell activation/deactivation.
The solution to solve this issue is to allow gNB triggering CSI reports/CSI-RS for both active and non-active BWPs, but UE drops the CSI reports for non-active BWPs. That is to say, each trigger state can contain CSI reports for both active and non-active BWPs, but only the CSI reports for active BWPs can be reported.
Another case is when UE is triggered with CSI-RS associated with report quantity set to ‘None’ and a DL BWP that is non-active, i.e., the utilization of aperiodic TRS or P3 repetition in beam management. UE should not be required to receive and measure this CSI-RS. 
Another issue caused by the original statement is the ambiguity of non-active DL BWP. The interpretation of non-active BWP can include two alternatives.
· Alt 1: The non-active BWP when receiving the triggering DCI.
· Alt 2: The non-active BWP when receiving the associated CSI-RS.
The above two alternatives will lead to different types of implementation behavior for gNB and UE. It’s needed to also clarify this in the specification.
Based on the above discussion, we have the following proposal.
Proposal: 
· [bookmark: _GoBack]When a UE is triggered with a CSI report for a DL BWP that is non-active, the UE is not expected to report the CSI for the non-active BWP.
· When a UE is triggered with aperiodic CSI-RS in a DL BWP that is non-active, the UE is not expected to measure the aperiodic CSI-RS. 
· Clarify the interpretation of the above non-active BWP with one of the following alternatives
· Alt 1: The non-active BWP when receiving the triggering DCI
· Alt 2: The non-active BWP when receiving the associated CSI-RS
Conclusion
We discuss the ambiguity and restriction issues caused by a statement in Rel-15 NR specification. We propose to adopt the following proposal in TEI 16.
Proposal: 
· When a UE is triggered with a CSI report for a DL BWP that is non-active, the UE is not expected to report the CSI for the non-active BWP.
· When a UE is triggered with aperiodic CSI-RS in a DL BWP that is non-active, the UE is not expected to measure the aperiodic CSI-RS. 
· Clarify the interpretation of the above non-active BWP with one of the following alternatives
· Alt 1: The non-active BWP when receiving the triggering DCI
· Alt 2: The non-active BWP when receiving the associated CSI-RS
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