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Introduction
[bookmark: _GoBack]In RAN1#101-e, the following agreements were reached for aperiodic CSI-RS triggering with beam switching time of 224 and 336.
Agreement
· Introduce a new capability signaling for aperiodic CSI-RS triggering with beam switching timing (FG14-7 in UE features list)
· Followings are clarified for FG14-7 (beamSwitchTiming-r16) in the UE features list
· Candidate values of beamSwitchTiming-r16 include {224, 336}
· An RRC configuration parameter is added to indicate the UE behavior for AP-CSI-RS beam switching in Rel-16
· When provided, the UE behavior agreed in Rel-16 TEI is performed, with beamSwitchTiming-r16 as input
· Otherwise, the UE behavior specified in Rel-15 is performed, with beamSwitchTiming as input
In RAN#88, the following proposal on flexible TRS bandwidth is endorsed to be one Rel-16 TEI.
· Task RAN1 (cc: RAN2) to define TRS bandwidth sizes of 28, 32, 36, 40, 44, 48 RBs.
· All TRS configured for a given BWP with the newly defined TRS bandwidth sizes for a UE span the same set of RBs.
· All allocated PDSCH RBs are confined within the bandwidth spanned by TRS + up to 3RBs beyond either/both of the highest RB and lowest RB of the TRS.
· Only supported for 10MHz UE channel bandwidth, 52 RB BWP size, and 15kHz SCS, in FDD bands.
· Note: No new performance requirement on UE is introduced here.
· A “per-band” UE capability is to be defined for this optional UE feature, that indicates per band support for one of:
· “All newly defined TRS bandwidth sizes”
· “All newly defined TRS bandwidth sizes except 28 RB size”
· Introduce from Release 16 as part of TEI16
We give our views on RAN1 TP for the above TEI issues in this contribution.
Beam switching
2.1 Remaining issue for aperiodic CSI-RS triggering with beam switching timing of 224 and 336
In RAN1#101-e, based on the agreements mentioned in the Section 1, the following TP for TS 38.214 has been endorsed in R1-2004831 (also mentioned in the Chairman note [2]). But, unfortunately, this TP is incorrectly captured in the editor CR R1-2005162 and the corresponding specification 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 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} and enableBeamSwitchTiming-r16 is not provided, or is smaller than 48 when the reported value of beamSwitchTiming-r16 is one of the values of {224,   336} and enableBeamSwitchTiming-r16 is provided.
     -   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} and enableBeamSwitchTiming-r16 is not provided, aperiodic CSI-RS scheduled with offset larger than or equal to 48 when the reported value of beamSwitchTiming-r16 is one of the values {224, 336} and enableBeamSwitchTiming-r16 is provided, 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 controlResourceSetId 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} and enableBeamSwitchTiming-r16 is not provided, or is equal to or greater than 48 when the reported value of beamSwitchTiming-r16 is one of the values of {224, 336} and enableBeamSwitchTiming-r16 is provided, 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.


Consequently, we have the following text proposals according to the endorsed TP in R1-2004831.
TP 1: {38.214: 5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology}
	-	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 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} and enableBeamSwitchTiming-r16 is not provided, or is smaller than 48 when the reported value of beamSwitchTiming-r16 is one of the values of {224, 336} and enableBeamSwitchTiming-r16 is provided.
-	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} and enableBeamSwitchTiming-r16 is not provided, aperiodic CSI-RS scheduled with offset larger than or equal to 48 when the reported value of beamSwitchTiming-r16 is one of the values {224, 336} and enableBeamSwitchTiming-r16 is not provided, periodic CSI-RS, semi-persistent CSI-RS;
-	else if at least one CORESET is configured for the BWP in which the aperiodic CSI-RS is received, 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 controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored; 
-	else if the UE is configured with [enableDefaultBeamForCCS] and when receiving the aperiodic CSI-RS, the UE applies the QCL assumption of the lowest-ID activated TCI state applicable to the PDSCH within the active BWP of the cell in which the CSI-RS is to be received.
-	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} and enableBeamSwitchTiming-r16 is not provided, or is equal to or greater than 48 when the reported value of beamSwitchTiming-r16 is one of the values of {224, 336} and enableBeamSwitchTiming-r16 is not provided, 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.


2.2 Remaining issue for aperiodic TRS triggering with beam switching timing of 224 and 336
In RAN1#101-e, the following agreements were reached for beam switching timing for aperiodic TRS in Rel-15. But, how to address this issue in Rel-16 is still FFS. 
Agreement
The following text proposal is endorsed. Final CR is agreed in R1-2004910 (TS38.214, Rel-15, CR#0104, Cat. F).
	Periodic CSI-RS resource in one set and aperiodic CSI-RS resources in a second set, with the aperiodic CSI-RS and periodic CSI-RS resource having the same bandwidth (with same RB location)and the aperiodic CSI-RS being 'QCL-Type-A' and 'QCL-TypeD', where applicable, with the periodic CSI-RS resources. For frequency range 2, the UE does not expect that 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 smaller than the UE reportedThresholdSched-OffsetbeamSwitchTiming. The UE shall expect that the periodic CSI-RS resource set and aperiodic CSI-RS resource set are configured with the same number of CSI-RS resources and with the same number of CSI-RS resources in a slot. For the aperiodic CSI-RS resource set if triggered, and if the associated periodic CSI-RS resource set is configured with four periodic CSI-RS resources with two consecutive slots with two periodic CSI-RS resources in each slot, the higher layer parameter aperiodicTriggeringOffset indicates the triggering offset for the first slot for the first two CSI-RS resources in the set.


· FFS: How to address this issue in Rel-16
The UE behavior for beam switching timing of 224 and 336 for aperiodic TRS should be aligned with that for aperiodic CSI-RS straightforwardly. Consequently, we have the following TP.
TP 2: {38.214: 5.1.6.1.1	CSI-RS for tracking}
	-	Periodic CSI-RS resource in one set and aperiodic CSI-RS resources in a second set, with the aperiodic CSI-RS and periodic CSI-RS resource having the same bandwidth (with same RB location) and the aperiodic CSI-RS being 'QCL-Type-A' and 'QCL-TypeD', where applicable, with the periodic CSI-RS resources. For frequency range 2, the UE does not expect that 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 smaller than the UE reported ThresholdSched-Offset beamSwitchTiming, as defined in [13, TS 38.306], when the reported value is one of the values of {14, 28, 48} and enableBeamSwitchTiming-r16 is not provided, or is smaller than 48 when the reported value of beamSwitchTiming-r16 is one of the values of {224, 336} and enableBeamSwitchTiming-r16 is provided. The UE shall expect that the periodic CSI-RS resource set and aperiodic CSI-RS resource set are configured with the same number of CSI-RS resources and with the same number of CSI-RS resources in a slot. For the aperiodic CSI-RS resource set if triggered, and if the associated periodic CSI-RS resource set is configured with four periodic CSI-RS resources with two consecutive slots with two periodic CSI-RS resources in each slot, the higher layer parameter aperiodicTriggeringOffset indicates the triggering offset for the first slot for the first two CSI-RS resources in the set.


Flexible TRS bandwidth
One remaining issue in the endorsed TEI on flexible TRS bandwidth is whether to allow PDSCH scheduling locate within up to 3RB on either side of the TRS bandwidth or both sides. Our understanding is if we allow 3RBs on both sides of TRS bandwidth, it will have maximum PDSCH scheduling BW 6 RBs larger than the TRS bandwidth. Then gNB can essentially configure a 4-RB larger TRS BW. Hence the reasonable restriction should be the bandwidth allowed for PDSCH scheduling should contain the TRS BW and be 3-RB larger than the TRS BW.
Thus we have the following TP suggestion.
TP 3: For 38.214
	5.1.6.1.1	CSI-RS for tracking
<Unchanged parts are omitted>
-	the bandwidth of the CSI-RS resource, as given by the higher layer parameter freqBand configured by CSI-RS-ResourceMapping, is the minimum of 52 and  resource blocks, or is equal to  resource blocks. For operation with shared spectrum channel access, freqBand configured by CSI-RS-ResourceMapping, is the minimum of 48 and  resource blocks, or is equal to  resource blocks. For operation in paired spectrum, if the channel bandwidth is 10MHz,  resource blocks, and the subcarrier spacing is 15kHz, the bandwidth of the CSI-RS resource, as given by the higher layer parameter freqBand configured by CSI-RS-ResourceMapping, is 28, 32, 36, 40, 44 or 48 resource blocks, where all the CSI-RS resources configured for a given BWP occupy the same set of resource blocks, and a UE does not expect to be scheduled a PDSCH with more than 3 resource blocks outside the bandwidth of the CSI-RS resources.
<Unchanged parts are omitted>


Conclusion
In this contribution, we discuss the maintenance issues on Rel-16 NR TEIs. Three TPs are given to reflect current agreements.
References
[1] RP-201333, Final proposal for Flex_BW, Vodafone
[2] RAN1 Chairman notes#101-e, Qualcomm

