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1. Introduction
This contribution summarizes the NR Rel-16 TEI related and CLI/RIM related discussions and proposals in AI 7.2.12.

[101-e-NR-TEIs-03] Email discussion/approval on remaining issue for aperiodic CSI-RS triggering with beam switching timing of 224 and 336
· Whether/how to capture the new capability signaling for aperiodic CSI-RS triggering with beam switching timing of 224 and 336 in TS38.214
· TP in R1-2003763 as starting point for the discussion
By 5/28 – Hiroki (DCM)


2. Remaining issue for aperiodic CSI-RS triggering with beam switching timing of 224 and 336
In [5], the following remaining issue regarding aperiodic CSI-RS triggering with beam switching timing of 224 and 336 is identified.
· Since UE is not aware which functionality is supported by the gNB, new Rel-16 UE capability signaling for indicating beam switching timing of 224 and 336 should be introduced while Rel-15 capability and UE behavior should be unchanged. If the UE indicates beamSwitchTiming value other than 48, there would be an ambiguity on the actually assumed threshold for aperiodic CSI-RS.
	Based on the agreement TP was agreed to TS 38.214 [2] and LS was sent to RAN2 [3]. The text in CR and LS to RAN2, however, assumes the Rel-15 UE capability will be used to indicate the values of 224 and 336. 
It should be noted that in the UE is not aware which functionality is supported by the gNB. Due to such uncertainty UE is unlikely to report 224 or 336 values using Rel-15 capability to ensure backward compatibility for the “old” gNB potentially not supporting UE behaviour for beam switching timing of 224 and 336. Then, the agreed enhancement for aperiodic CSI-RS based on Rel-15 capability indication becomes useless. 
Observation: 
· Rel-15 capability signalling is not suitable for indication of the beam switching timing of 224 and 336. 
In order to solve the problem, it is necessarily to introduce Rel-16 capability for (e.g., beamSwitchTiming-r16) indicating new values of {224, 336} while keep supporting Rel-15 capability for the backward compatibility purpose without any changes. New UE behaviour in TS 38.214 defining threshold of 48 symbols for aperiodic CSI-RS can be enabled depending whether UE includes Rel-16 capability or not. 
It should be also noted that Rel-16 enhancement with beam switching timing of {224, 336} is supported based on UE capability and without explicit RRC configuration from gNB. Such approach was not recommended by RAN2 in the LS [4]. As the result ambiguity may occur on the actually assumed threshold for aperiodic CSI-RS, if UE in Rel-15 indicates beamSwitchTiming value other than 48 and also include new beamSwitchTiming-r16 in Rel-16 implying threshold of 48 according to TS 38.214. 
To avoid ambiguity on the actually assumed threshold for aperiodic CSI-RS without explicit RRC signalling, UE including Rel-16 capability of {224, 336} should be required to include the value of 48 using Rel-15 beamSwitchTiming.  
The TPs capturing the above proposals to TS 38.214 and TS 38.306 are provided below:
	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}, or is smaller than 48 when the reported value of beamSwitchTiming-r16 is one of the values of {224, 336}.
-	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}, 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}, 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}, or is equal to or greater than 48 when the reported value of beamSwitchTiming-r16 is one of the values of {224, 336}, 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.



	beamSwitchTiming-16
beamSwitchTiming-16 of value (sym224 or sym336) indicates the minimum number of required OFDM symbols between the DCI triggering aperiodic CSI-RS and the corresponding aperiodic CSI-RS transmission in a CSI-RS resource set configured with repetition ‘ON’. UE indicating beamSwitchTiming-16 and beamSwitchTiming for the same band shall set beamSwitchTiming to 48.
	Band
	No
	No
	FR2 only






Based on above, following remaining issue for aperiodic CSI-RS triggering with beam switching timing of 224 and 336 should be discussed in RAN1#101-e meeting. It should be noted that the introduction of the new capability signaling is also discussed in AI 7.2.11.12. 
· Whether/how to capture the new capability signaling for aperiodic CSI-RS triggering with beam switching timing of 224 and 336 in TS38.214
· TP in R1-2003763 as starting point for the discussion

FL proposal is to agree on the introduction of the new capability signaling for aperiodic CSI-RS triggering with beam switching timing of 224 and 336, and to adopt the TP in R1-2003763. 
FL proposal 1:
· Introduce the new capability signaling for aperiodic CSI-RS triggering with beam switching timing of 224 and 336 (FG14-7 in UE features list)
· Adopt the TP in R1-2003763

Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: Huawei, HiSilicon
	Company
	Comment

	OPPO
	Support FL’s proposal. 

	Ericsson
	Support the FL proposal

	Apple
	We are okay with the FL proposal in principle
But we would like to clarify the UE expected behavior with the following example 
UE reports 
· Rel-15 beamSwitchTiming = 28
· Rel-16 beamSwitchTiming-r16 =224
NW is Rel-16. For majority of the cases, i.e., CSI-RS resource set without repetition on, do we assume 28 symbols (based on Rel-15) or 48 symbols (based on Rel-16) for AP-CSI-RS. Based on the current TP, our understanding is that 28 symbols is assumed 

	vivo
	We support introducing new capability signaling. On the TP proposed in R1-2003763 condition of “beamSwitchTiming for the same band shall set beamSwitchTiming to 48.” is not needed. If both capabilities are reported the value reported for beamSwitchTiming-16 overrides the value reported for beamSwitchTiming for the case of aperiodic CSI-RS configured with repetition ON only.

	ZTE
	Support FL’s proposal in principle.
· There is on-going discussion about further introducing of one more new RRC parameter of enabling this new UE behavior in [101-e-NR-UEFeatures-TEIs-01]. If agreed, we can consider to capture the new RRC parameter herein for sake of presentation, and the Apple’s concerns can be solved according to gNB configuration in our views.
· There are still remaining issues for TRS in Rel-16 as copied herein. We suggest to handle this issue together in this email thread. In our views, we can just reuse the same approach as agreed in this TEI, 
· For instance, one example of the TP is provided herein: “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 threshold beamSwitchTiming, as defined in [13, TS 38.306], when the reported value is one of the values of {14, 28, 48}, or is smaller than 48 when the reported value of beamSwitchTiming-r16 is one of the values of {224, 336}.”
	Section 5.1.6.1.1   CSI-RS for tracking in TS 38.214
· 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. 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.




	Huawei, HiSilicon
	First, we prefer not to discuss changing Rel-15 specs in this Rel-16 TEI. 
Second, if new RRC parameter is introduced to govern UE behavior (as being discussed in TEIs-01), since the values of 224/336 existed in UE capability reporting and NW configuration in Rel-15 already, introducing a new FG 14-7 in Rel-16 is not needed or justified in our view. 
Third, the concerns from Apple/vivo regarding restricting “UE indicating beamSwitchTiming-16 and beamSwitchTiming for the same band shall set beamSwitchTiming to 48” are also valid.

	Qualcomm
	We think that the Rel-16 capability should have been a pair of values to avoid the current situation. Given that this change is not in scope, we have to focus on the case where the UE reports a value {14, 28, 48} in the Rel-15 capability and a value {224, 336} in the Rel-16 capability. 
We agree that a new FG 14-7 in Rel-16 is needed. 
We do not agree with the 38.306 TP in R1-203763, i.e. we do not agree with restricting the Rel-15 UE capability signaling to 48.  The UE should be able to signal any of the values in the set {14, 28, 48} in the Rel-15 signaling. As long as the Rel-16 mode RRC configuration is introduced, there doesn’t seem to be any ambiguity and it is unnecessary to introduce the restriction to only allow 48 as the Rel-15 signaled value. 



Based on the discussion so far, following updated FL proposals are made. 
Updated FL proposal 1:
· Introduce the new capability signaling for aperiodic CSI-RS triggering with beam switching timing of 224 and 336 (FG14-7 in UE features list)
· Followings are clarified for FG14-7 (beamSwitchTiming-16) in the UE features list
· When UE does not report beamSwitchTiming-16, the default value of beamSwitchTiming-16 is reported value of beamSwitchTiming.
· UE is not expected to report sym224 or sym336 for beamSwitchTiming
· When UE reports beamSwitchTiming-16, the beam switching threshold is assumed to be 48 OFDM symbols.
· beamSwitchTining-16 is the minimum number of required OFDM symbols between the DCI triggering aperiodic CSI-RS and the corresponding aperiodic CSI-RS transmission in a CSI-RS resource set configured with repetition “ON”

Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: 
	Company
	Comment

	vivo
	Agree with the updated proposal 1

	Intel
	I’m still has some troubles to understand the meaning of the main bullet below (subbulet is OK). 
What is the purpose of this sentence and how it works for Rel-15 UEs or UEs not supporting this feature?  
² When UE does not report beamSwitchTiming-16, the default value of beamSwitchTiming-16 is reported value of beamSwitchTiming.
l  UE is not expected to report sym224 or sym336 for beamSwitchTiming

	Apple
	Would you be able to agree with, “beamSwitchTiming-16 of value (sym14, sym28, sym48 sym224 or sym336, FFS other values) “?
As the highlighted text, beamSwitchTiming-16 is limited to 224 and 336, which is not acceptable, and you indicated the same preference in previous email. This is not acceptable without the bullet you quoted. Because, if we don’t use Rel-15 beamSwitchTiming as proposed as compromise in the bullets you quoted, there is no way a Rel-16 UE can signal 14/28/48
There are multiple solutions to make it work, but we need something to reflect UE true processing capability, not just some arbitrary design, Your proposal as below is not agreeable since the FFS part is put for no reason. For your proposed TP to even make sense, we need to do as I suggested above
beamSwitchTiming-16 of value (sym14, sym28, sym48, sym224 or sym336, FFS other values)

	Huawei
	Thanks for continued discussions and updated proposal. First we want to emphasize everything discussed here is applicable to Rel-16 only (i.e., Rel-15 specs are untouched). For beamSwitchTiming in R16, our first preference is to reuse Rel-15 capability reporting, as what was assumed when RAN1 agreed on the TEI. If the majority wants to introduce a new capability reporting for Rel-16, we can try to live with that depending on the proposal on the table. 
With the current proposal, we prefer not to introduce strong dependency between R15 and R16 capability reporting, nor explicitly mandating UE not to report something that is available in candidate value set, and we do not understand why Rel-16 capability reporting is limited to 224/336 only. With these in mind, we suggest updating the proposal as below. 
Updated FL proposal 1:
         Introduce the new capability signaling for aperiodic CSI-RS triggering with beam switching timing of 224 and 336 (FG14-7 in UE features list)
         Followings are clarified for FG14-7 (beamSwitchTiming-16) in the UE features list
o   When UE does not report beamSwitchTiming-16, the default value of beamSwitchTiming-16 is reported value of beamSwitchTiming.
  UE is not expected to report sym224 or sym336 for beamSwitchTiming
o   When UE reports beamSwitchTiming-16, the beam switching threashold for aperiodic CSI-RS is assumed to be 48 OFDM symbols
o   Candidate values of beamSwitchTiming-16 include {14, 28, 48, 224, 336}
o   beamSwitchTiming-16 is the minimum number of OFDM symbols between the DCI triggering of aperiodic CSI-RS and aperiodic CSI-RS transmission in a CSI-RS resource configured with repetition "ON".
 
Also, as mentioned in the thread of TEIs-01, if an RRC parameters is to be introduced, we suggest describing it as UE behavior/assumption instead of gNB assumption, with which the proposal is suggested to be revised as follows.
•             An RRC configuration parameter is added to indicate whether 48 symbol or less is assumed by the gNB when UE reports FG14-7 the beam switching thread that UE should apply 

	
	

	
	

	
	



Based on further discussion, following updated FL proposals are made. 
Updated FL proposal 1:
Alt.1
· 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 {14, 28, 48, 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
· Adopt following TP to TS38.214
	5.2.1.5.1        Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
 
-     If higher layer parameter enableBeamSwitchTiming-r16 is not provided and 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}, or is smaller than 48 when the reported value of beamSwitchTiming is one of the values of {224, 336}.
-     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}, aperiodic CSI-RS scheduled with offset larger than or equal to 48 when the reported value of beamSwitchTiming is one of the values {224, 336}, 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 higher layer parameter enableBeamSwitchTiming-r16 is not provided and 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}, or is equal to or greater than 48 when the reported value of beamSwitchTiming is one of the values of {224, 336}, 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.
 
-     If higher layer parameter enableBeamSwitchTiming-r16 is provided and 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-r16, as defined in [13, TS 38.306], when the reported value is one of the values of {14, 28, 48}, or is smaller than 48 when the reported value of beamSwitchTiming-r16 is one of the values of {224, 336}.
-     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-r16 when the reported value is one of the values {14,28,48}, 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}, 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 higher layer parameter enableBeamSwitchTiming-r16 is provided and 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-r16 when the reported value is one of the values of {14,28,48}, or is equal to or greater than 48 when the reported value of beamSwitchTiming-r16 is one of the values of {224, 336}, 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.
 



Alt.2
· 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
· Adopt following TP to TS38.214
	-   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}, 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}, 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}, 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.



Companies are encouraged to check above FL proposals and to provide feedback if any in below. 
	Support Alt.1: Huawei, HiSilicon
	Support Alt.2: ZTE/Sanechips, 
	Company
	Comment

	ZTE/Sanechips
	Support Alt.2

	Apple
	We are fine with either alternatives.
However, we need to update 38.306 to cover the part with repetition on 
	beamSwitchTiming
Indicates the minimum number of OFDM symbols between the DCI triggering of aperiodic CSI-RS and aperiodic CSI-RS transmission. The number of OFDM symbols is measured from the last symbol containing the indication to the first symbol of CSI-RS. The UE includes this field for each supported sub-carrier spacing.
beamSwitchTiming-r16 of value (sym224 or sym336) indicates the minimum number of required OFDM symbols between the DCI triggering aperiodic CSI-RS and the corresponding aperiodic CSI-RS transmission in a CSI-RS resource set configured with repetition 'ON' and when enableBeamSwitchTiming-r16 is provided to the UE
	Band
	No
	No
	FR2 only




	Huawei, HiSilicon
	We prefer Alt-1, as it provides cleaner separation between R15 and R16 UE capabilities and UE behaviors, and provides the flexibility of supporting different values among {14, 28, 48} for R15 and R16, which is not possible with Alt-2. Still, for the sake of progress, if the majority wants to go with Alt-2, we can live with that. 
We are not sure whether what Apple proposed is the right way to update 38.306 (i.e., mixing two different UE capabilities in one row), and in our view it is better to change the 1st beamSwitchTiming as beamSwitchTiming-r16 as well.

	Intel
	We prefer Alt 2.
Note: Alt 1 requires additional clarification for RAN2 that ‘Rel-16 NW should ignore beamSwitchTiming in case beamSwitchTiming-r16 is reported’.

	Ericsson
	We prefer Alt 2. 
The text in 38.306 would need to be updated. We do not see how the meaning of the capability could depend on how the NW configures the UE, the capabilities are provided before the RRC configuration.

	Nokia
	We prefer Alt 2.

	Moderator (NTT DOCOMO)
	Based on above feedbacks, FL proposal is to agree on Alt.2.




3. Conclusion

Agreements:
· 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
· Adopt following TP to TS38.214
	-   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.
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