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1. Introduction
This contribution summarizes the NR Rel-16 TEI related discussions and proposals in AI 7.2.14. 
Following is captured in the RAN1 Chairman’s note.
Agreements:
· For DSS TEI
· Maximum number of LTE-CRS non-overlapping rate matching patterns within a NR carrier is X
· X is three
· Maximum number of LTE-CRS overlapping rate matching patterns within a part of NR carrier overlapping with a LTE carrier is Y
· Y is two
· Maximum number of LTE-CRS rate matching patterns in total within a NR carrier is Z
· Z is six
· UE capability for Z={[1,] 2, 3, 4, 5, 6} is defined
Continue offline discussion regarding details on the following two items:
· CSI trigger states containing non-active BWP
· [bookmark: _Hlk17922106]Aperiodic CSI-RS Triggering for UE reporting beamSwitchTiming values of 224 and 336

2. Discussion on CSI trigger states containing non-active BWP
In [1], following updated proposal is provided.
	Proposal: 
1. 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.
1. 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. 
1. The above non-active BWP is the non-active BWP when receiving the associated CSI-RS with the following relaxation for UE processing. 
2. Alt 1 (Relax processing timeline for CSI triggering and BWP switch)
0. In the CC of the associated CSI-RS, if the active BWP when receiving the CSI-RS is different from the active BWP when receiving the triggering DCI
0. The last symbol of the PDCCH span of the DCI carrying the BWP switching shall be no later than the last symbol of the PDCCH span of the CSI trigger DCI, irrespective of whether they are in the same CC or not and irrespective of whether they are in the same SCS or not.
0. The UE is not expected to have any other BWP switching in that CC after the last symbol of the PDCCH span covering CSI trigger DCI and before the first symbol of the triggered CSI-RS resource. 
2. Alt 2 (Relax CPU occupation)
1. Any CPU occupation associated with CSI-RS in the non-active BWP is released after the BWP deactivation is applied.

Companies’ views are summarized as follows.
	Alternatives
	Supported companies

	Alt 1 (Relax processing timeline)
	Apple, AT&T, CATT, CMCC, Ericsson, NEC, NTT DOCOMO, Qualcomm, OPPO, vivo,  ZTE, Sanechips, FUTUREWEI

	Alt 2 (Relax CPU occupation)
	Samsung






Also in [2], following text proposal for Alt.1 above is shown.
	[bookmark: _Toc4171902]5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
>>>> unchanged text omitted <<<<
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 be triggered with a CSI report for a non-active BWP. 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 BWPWhen a UE is triggered with a CSI report for a DL BWP that is non-active when receiving the associated CSI-RS, 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 when receiving the CSI-RS, the UE is not expected to measure the aperiodic CSI-RS. In the carrier of the serving cell of the associated CSI-RS, if the active BWP when receiving the CSI-RS is different from the active BWP when receiving the triggering DCI, 
· The last symbol of the PDCCH span of the DCI carrying the BWP switching shall be no later than the last symbol of the PDCCH span of the CSI trigger DCI, irrespective of whether they are in the same carrier of a serving cell or not and irrespective of whether they are in the same SCS or not.
· The UE is not expected to be triggered with any other BWP switching after the last symbol of the PDCCH span covering CSI trigger DCI and before the first symbol of the triggered CSI-RS resource. 
A trigger state is initiated using the CSI request field in DCI.
>>>> unchanged text omitted <<<<



Offline agreements:
· 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 and the CSI report associated with the BWP is omitted.
· 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. 
· The above non-active BWP is the non-active BWP when receiving the associated CSI-RS with the following relaxation for UE processing. 
· In the CC of the associated CSI-RS, if the active BWP when receiving the CSI-RS is different from the active BWP when receiving the triggering DCI
· The last symbol of the PDCCH span of the DCI carrying the BWP switching shall be no later than the last symbol of the PDCCH span of the CSI trigger DCI, irrespective of whether they are in the same CC or not and irrespective of whether they are in the same SCS or not.
· The UE is not expected to have any other BWP switching in that CC after the last symbol of the PDCCH span covering CSI trigger DCI and before the first symbol of the triggered CSI-RS resource.
· Note: the UE is not required to measure P/SP-CSI-RS in the non-active BWP per current specification

3. Discussion on Aperiodic CSI-RS triggering for UE reporting beamSwitchTiming values of 224 and 336
In [3], following updated proposal is provided.
	· Two possible solutions that can address above concerns are listed for further discussion in RAN1 #98 in Prague:
· The main difference between Solution1 and Solution2 is   
· Solution1: UEs reporting 224 or 336 follow the behavior of UEs reporting one of the values of {14, 28, 48};
· Solution2: 48 is used as the beam switching threshold for UEs reporting 224 or 336;
· Solution3: UE reports a value from the set: {“14”, “28”, “48”, “224”, “336”, “14-336”, “28-336”, “48-336”}



For solution 1 and 2, following specification impacts are shown.
	· Spec impact on section 5.2.1.5.1 in TS 38.214
· If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without the higher layer parameter repetition is smaller than the UE reported threshold beamSwitchTiming, as defined in [13, TS 38.306], when the reported value is one of the values of {14, 28, 48}.
· if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48}, periodic CSI-RS, semi-persistent CSI-RS;
· else, when receiving the aperiodic CSI-RS, the UE applies the QCL assumption used for the CORESET associated with a monitored search space with the lowest CORESET-ID in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored.
· If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources is equal to or greater than the UE reported threshold beamSwitchTiming when the reported value is one of the values of {14,28,48}, the UE is expected to apply the QCL assumptions in the indicated TCI states for the aperiodic CSI-RS resources in the CSI triggering state indicated by the CSI trigger field in DCI. 

	· Spec impact on section 5.2.1.5.1 in TS 38.214
· If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without the higher layer parameter repetition is smaller than the minimum value between 48 and the UE reported threshold beamSwitchTiming, as defined in [13, TS 38.306]. , when the reported value is one of the values of {14, 28, 48}. 
· if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS scheduled with offset larger than or equal to the minimum value between 48 and the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48}, periodic CSI-RS, semi-persistent CSI-RS;
· else, when receiving the aperiodic CSI-RS, the UE applies the QCL assumption used for the CORESET associated with a monitored search space with the lowest CORESET-ID in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored.
· If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources is equal to or greater than the minimum value between 48 and the UE reported threshold beamSwitchTiming when the reported value is one of the values of {14,28,48}, the UE is expected to apply the QCL assumptions in the indicated TCI states for the aperiodic CSI-RS resources in the CSI triggering state indicated by the CSI trigger field in DCI.



Offline proposal:
· Alt.1: UEs reporting 224 or 336 follow the behavior of UEs reporting one of the values of {14, 28, 48}
· Alt.2: 48 is used as the beam switching threshold for UEs reporting 224 or 336
· When/how to use reported value of 224 or 336 will also be clarified
· Alt.3: UE reports a value from the set: {“14”, “28”, “48”, “224”, “336”, “14-336”, “28-336”, “48-336”}
· For the existing Rel-15 values, no change to the Rel-15 procedures and requirements
· For the new Rel-16 values: 
· The second value in the indicated pair of values is the supported minimum CSI-RS triggering offset to be used in the case of aperiodic CSI-RS with configured higher layer parameter repetition set to ‘ON’
· The first value in the indicated pair of values is the threshold to be used for all other cases and requirements for CSI-RS triggering offset and beam switching delay

· Alt.1
· [bookmark: _GoBack]Supported by: Huawei, HiSilicon, CMCC, vivo, FUTUREWEI, Samsung, OPPO
· Concerned by: Qualcomm
· Alt.2
· Supported by: ZTE, Sanechips, NTT DOCOMO, Ericsson, Samsung, Nokia, NSB
· Concerned by: Apple, Qualcomm, Huawei
· Alt.3
· Supported by: Qualcomm, Intel
· Concerned by: Huawei
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