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1. Background
In R1-2307901, following are raised as issues.
· Issue 1: Extended value range for aperiodic CSI-RS triggering offset requires UE to support crossSlotScheduling-r16
· Issue 2: Unclear whether the “extended value range for aperiodic CSI-RS triggering offset” in Rel-16 capability means support of the parameter aperiodicTriggeringOffset-r16 or support of the new values in {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} and {0, 1, …, 31}
· Issue 3: There is no capability for extended value range of aperiodic CSI-RS triggering offset via aperiodicTriggeringOffset-r17

For issue 1 and issue 2, following is proposed.
Proposal 1:
For issue 1 and issue 2, adopt either of the following options
· Option 1:
· Introduce new Rel-17 UE capability for “extended value range for aperiodic CSI-RS triggering offset for  ”
· Per-FS
· UE indicates support for one or multiple from the following: 
· Value range {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r16 for 
· Value range {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r16 for 
· Value range {0, 1, …, 31} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r16 for 
· Option 2:
· Clarify following (either in the Chairman’s note or in the specifications):
· Extended value range for aperiodic CSI-RS triggering offset in crossSlotScheduling-r16 indicates support for aperiodicTriggeringOffset-r16 with:
· Value range {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r16 for 
· Value range {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r16 for 
· Rel-16 UE capability crossCarrierA-CSI-trigDiffSCS-r16 includes support for aperiodicTriggeringOffset-r16 with:
· Value range {0, 1, …, 31} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r16 for 

For issue 3, following is proposed.
Proposal 2:
For issue 3, adopt following:
· Introduce new Rel-17 UE capability for “extended value range for aperiodic CSI-RS triggering offset for  ”
· Per-FS
· UE indicates support for one or multiple from the following: 
· Value range {0, 4, 8, 12, …, 60, 64, 96} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r17 for  and  or  
· Value range {0, 4, 8, 12, …, 60, 64, 96} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r17 for  and  or  
· Value range {0, 4, 8, …, 124} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r17 for  and  or  


2. Discussion on issue 1 and issue 2

Q1: Do you agree clarification is necessary on Rel-16 UE capability for extended range of A-CSI-RS triggering offset? If no, what is your understanding on extended value range of A-CSI-RS triggering offset for Rel-16 for (1) UE power saving and (2) cross-carrier scheduling with different numerologies?
	Company
	Yes or No
	Reason

	MTK
	Yes
	

	ZTE
	No
	The current spec is clear about the extended range for A-CSI-RS triggering offset. And our understanding about the spec is aligned with the following bullets from Qualcomm.
· Extended value range for aperiodic CSI-RS triggering offset in crossSlotScheduling-r16 indicates support for aperiodicTriggeringOffset-r16 with:
· Value range {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r16 for 
· Value range {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r16 for 
· Rel-16 UE capability crossCarrierA-CSI-trigDiffSCS-r16 includes support for aperiodicTriggeringOffset-r16 with:
· Value range {0, 1, …, 31} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r16 for 
With this, we don’t think any clarification in the spec is needed. But we are ok to clarify in the chair’s note if majority prefers to do so.

	vivo
	Yes
	We are fine to clarify this.

	Nokia, NSB
	Yes
	We have encountered the same issue that it is not clear which capabilities indicate to the gNB that the UE can be configured with the crossSlotScheduling-r16, aperiodicTriggeringOffset-r16 and. aperiodicTriggeringOffset-r17.

	Huawei, HiSilicon
	
	We think the current UE features are clear. But fine to further clarify if majority want to.

	Ericsson1
	
	OK to discuss further clarification. 

	Qualcomm
	
	Based on the discussion and comments, a proposal is presented in section 4.

	
	
	

	
	
	



Q2: If the answer on Q1 is Yes, which option do you prefer, (1) introducing new UE capabilities or (2) adding clarifications on exiting UE capabilities?
	Company
	(1) or (2)
	Reason

	MTK
	(1)
	We prefer (1), while (2) can also be discussed.

	vivo
	(1)
	Prefer (1), but OK with (2)

	Nokia, NSB
	(2), ok to also do (1)
	The problem at hand would seem to call for clarifying the existing specification and the relation of the existing FGs to the configuration parameters, no matter what. We don’t have an objection over adding also a new capability, but would think that the clarification of existing capabilities would be needed.

	Ericsson1
	
	Clarification on existing capabilities should be addressed first. 

	Qualcomm
	
	Based on the discussion and comments, a proposal is presented in section 4.

	
	
	

	
	
	




Q3: If you think RAN1 should introduce new UE capabilities for Rel-16 extended value range for A-CSI-RS triggering offset, do you think Option 1 of Proposal 1 in R1-2307901 works? If no, do you have other way in mind?
	Company
	Yes or No
	Reason

	MTK
	Yes
	

	vivo
	Yes
	

	Nokia, NSB
	(Yes)
	If only a new capability is introduced with no clarification to the existing capabilities, then we think this would need to be done to Rel-16.

	Qualcomm
	
	Based on the discussion and comments, a proposal is presented in section 4.

	
	
	

	
	
	




Q4: If you think RAN1 should clarify applicability of extended value ranges for A-CSI-RS triggering offset, do you think Option 2 of Proposal 2 in R1-2307901 works? If no, do you have other way in mind?
	Company
	Yes or No
	Reason

	MTK
	Yes
	

	ZTE
	
	Ok to clarify it in the chair’s note. 

	vivo
	Yes
	

	Nokia, NSB
	
	

	Huawei, HiSilicon
	
	Ok to clarify in Chair’s note.

	Qualcomm
	
	Based on the discussion and comments, a proposal is presented in section 4.

	
	
	

	
	
	




3. Discussion on issue 3

Q5: Do you agree there is no corresponding UE capability for Rel-17 extended value range for A-CSI-RS triggering offset for 480kHz and 960kHz?
	Company
	Yes or No
	Reason

	MTK
	Yes
	

	vivo
	Yes
	

	Huawei
	No
	FR2-2 do not duplicate the all FG already supported in early release.
If crossSlotScheduling-r16 and crossCarrierA-CSI-trigDiffSCS-r16 are reported together with FG24-4 and FG24-5, the new value ranges can be used. 


	Ericsson1
	
	This should be discussed under Rel-17 FR2-2.  

	Qualcomm
	
	Based on the discussion and comments, a proposal is presented in section 4.

	
	
	

	
	
	



Q6: If the answer to Q5 is yes, do you think the Rel-17 UE capability for extended value range for A-CSI-RS triggering offset for 480kHz and 960kHz proposed in R1-2307901 works? If no, do you have other way in mind?
	Company
	Yes or No
	Reason

	MTK
	Yes
	

	ZTE
	
	We are open to have UE feature for extended value range for A-CSI-RS triggering offset for 480kHz and 960kHz. But we don’t think it should be per-FS, probably per-band or per band combination should be sufficient. 

	vivo
	Yes
	We are OK to discuss the Rel-17 UE capability for extended value range for A-CSI-RS triggering offset for 480kHz and 960kHz.

	Qualcomm
	
	Based on the discussion and comments, a proposal is presented in section 4.

	
	
	

	
	
	




4. Way forward

On Issues 1 and 2, companies indicated their support or flexibility on Option 2. Option 1 is supported by some companies, while is objected by a couple of companies. As a proponent of the proposal, we consider that having new UE capabilities is much cleaner solution that avoids any non-backward compatibility issue. However, considering the current situation, we suggest to take Option 2 as a way forward.

On Issue 3, most companies are OK to discuss new UE capability for extended value range for A-CSI-RS triggering offset for 480kHz and 960kHz. Huawei pointed out the existing UE capabilities for FR2-2 indicates support of extended value range for A-CSI-RS triggering offset for 480kHz and 960kHz, as well as for 120kHz. Further discussion would be necessary under Rel-17 FR2-2 maintenance.

Proposals from the offline discussion:

Proposal 1:
· Clarify following in the Chairman’s note:
· Extended value range for aperiodic CSI-RS triggering offset in crossSlotScheduling-r16 indicates support for aperiodicTriggeringOffset-r16 with:
· Value range {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r16 for 
· Value range {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r16 for 
· Rel-16 UE capability crossCarrierA-CSI-trigDiffSCS-r16 includes support for aperiodicTriggeringOffset-r16 with:
· Value range {0, 1, …, 31} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r16 for 

Proposal 2:
· Discuss whether/what UE capability(ies) is/are necessary for extended value range for A-CSI-RS triggering offset for 480kHz and 960kHz provided by aperiodicTriggeringOffset-r17 for FR2-2 under Rel-17 FR2-2 maintenance.



Annex: Discussion in R1-2307901
Background
TS 38.331 specifies three RRC parameters for aperiodic CSI-RS triggering offset, aperiodicTriggeringOffset, aperiodicTriggeringOffset-r16, and aperiodiTriggeringOffset-r17, as follows. 
	NZP-CSI-RS-ResourceSet ::=          SEQUENCE {
[…]
    aperiodicTriggeringOffset           INTEGER(0..6)                       OPTIONAL,  -- Need S
[…]
    aperiodicTriggeringOffset-r16       INTEGER(0..31)                      OPTIONAL   -- Need S
[…]
    aperiodicTriggeringOffset-r17       INTEGER (0..124)                    OPTIONAL,  -- Need S
[…]
}

	aperiodicTriggeringOffset, aperiodicTriggeringOffset-r16, aperiodicTriggeringOffset-r17
Offset X between the slot containing the DCI that triggers a set of aperiodic NZP CSI-RS resources and the slot in which the CSI-RS resource set is transmitted. For aperiodicTriggeringOffset, the value 0 corresponds to 0 slots, value 1 corresponds to 1 slot, value 2 corresponds to 2 slots, value 3 corresponds to 3 slots, value 4 corresponds to 4 slots, value 5 corresponds to 16 slots, value 6 corresponds to 24 slots. For aperiodicTriggeringOffset-r16 and aperiodicTriggeringOffset-r17, the value indicates the number of slots. aperiodicTriggeringOffset-r17 is applicable to SCS 480 kHz and 960 kHz, and only the values of integer multiples of 4 are valid, i.e. 0, 4, 8, and so on. The network configures only one of the fields. When neither field is included, the UE applies the value 0.






The RAN1 specification for aperiodic CSI-RS triggering with an offset is specified in TS38.214 are as follows.
	[bookmark: _Toc122105132]5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
[…]
When aperiodic CSI-RS is used with aperiodic reporting, the CSI-RS offset is configured per resource set by the higher layer parameter aperiodicTriggeringOffset or aperiodicTriggeringOffset-r16 or aperiodicTriggeringOffset-r17. The CSI-RS triggering offset has the values of {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} slots for  or {0, 4, 8, 12, …, 60, 64, 96} slots for  and , where  is the subcarrier spacing configurations for CSI-RS. 
[…]
[bookmark: _Toc122105133]5.2.1.5.1a	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have different numerologies
[…]
Aperiodic CSI-RS timing:

-	When the aperiodic CSI-RS is used with aperiodic CSI reporting, the CSI-RS triggering offset X is configured per resource set by the higher layer parameter aperiodicTriggeringOffset or aperiodicTriggeringOffset-r16 or aperiodicTriggeringOffset-r17, including the case that the UE is not configured with minimumSchedulingOffsetK0 for any DL BWP or minimumSchedulingOffsetK2 for any UL BWP and all the associated trigger states do not have the higher layer parameter qcl-Type set to 'typeD' in the corresponding TCI states. The CSI-RS triggering offset has the values of {0, 1, …, 31} slots for  or {0, 4, 8, …, 124} slots for  and  when the µPDCCH < µCSIRS and {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} for  or {0, 4, 8, 12, …, 60, 64, 96} slots for  and  when the µPDCCH > µCSIRS.. The aperiodic CSI-RS is transmitted in a slot , if UE is configured with ca-SlotOffset for at least one of the triggered and triggering cell, and Ks = [image: ], otherwise, and where […]



There are multiple issues relevant to the above specifications as follows. 
· Issue 1: Extended value range for aperiodic CSI-RS triggering offset requires UE to support crossSlotScheduling-r16
· Issue 2: Unclear whether the “extended value range for aperiodic CSI-RS triggering offset” in Rel-16 capability means support of the parameter aperiodicTriggeringOffset-r16 or support of the new values in {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} and {0, 1, …, 31}
· Issue 3: There is no capability for extended value range of aperiodic CSI-RS triggering offset via aperiodicTriggeringOffset-r17

The issues were discussed at RAN1#112bis but not concluded. In this contribution, we clarify the issues and propose solution options.

Issues
[bookmark: _Hlk131514792]Issue 1: Extended value range for aperiodic CSI-RS triggering offset requires UE to support crossSlotScheduling-r16
RAN1 agreed to support extended value range for cross-slot scheduling of UE power saving at RAN1#100bis meeting as follows.
	Agreements:
[…]
· Aperiodic CSI-RS triggering offset value range is extended from {0, 1, 2, 3, 4, 16, 24} to {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24}
[…]



At RAN1#100, RAN1 agreed to support extended value range for cross-carrier A-CSI-RS triggering with different numerologies as follows. 
	R1-1913003	FL Summary on A-CSI RS triggering with different SCS PDCCH	Nokia
R1-1913390
Agreements:
When µPDCCH < µCSI-RS, X{0, 1, …, 31} 



In Rel-16, TS 38.306 specified support of the extended value range for aperiodic CSI-RS triggering offset in the UE capability crossSlotScheduling-r16 for UE power saving. There is no other UE capability that addresses extended value range for aperiodic CSI-RS triggering offset.
	crossSlotScheduling-r16
Indicates whether UE supports dynamic indication of applicable minimum scheduling restriction by DCI format 0_1 and 1_1, and the minimum scheduling offset for PDSCH and aperiodic CSI-RS triggering offset (K0), and PUSCH (K2), and the extended value range for aperiodic CSI-RS triggering offset. Support of this feature is reported for licensed and unlicensed bands, respectively. When this field is reported, either of non-SharedSpectrumChAccess-r16 or sharedSpectrumChAccess-r16 shall be reported, at least.
	UE
	No
	No
	No



It does not make sense to mandate support of crossSlotScheduling-r16 to enable extended value range for cross-carrier A-CSI-RS triggering with µPDCCH < µCSI-RS. There must be a corresponding UE capability for extended value range for aperiodic CSI-RS offset when µPDCCH < µCSI-RS. 

Observation 1:
· Current specifications define crossSlotScheduling-r16 as the UE capability for extended value range for aperiodic CSI-RS triggering offset
· The spec can read such that support of crossSlotScheduling-r16 is required to enable extended value range for cross-carrier aperiodic CSI-RS triggering with µPDCCH < µCSI-RS


Issue 2: Unclear whether the “extended value range for aperiodic CSI-RS triggering offset” in Rel-16 capability means support of the parameter aperiodicTriggeringOffset-r16 or support of the new values in {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} and {0, 1, …, 31}

Specs are specified in the following ways:
· TS38.214: the CSI-RS triggering offset has the values of {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} when µPDCCH = µCSI-RS or µPDCCH > µCSI-RS and {0, 1, …, 31} when µPDCCH < µCSI-RS
· TS38.331: the RRC parameter aperiodicTriggeringOffset can indicate one of the 6 values corresponding to {0, 1, 2, 3, 4, 16, 24} slots and the RRC parameter aperiodicTriggeringOffset-r16 can indicate one of the 31 values corresponding the number of slots
· TS38.306: a UE indicating crossSlotScheduling-r16 supports the extended value range for aperiodic CSI-RS triggering offset

Reading these three specs, support of the extended value range for aperiodic CSI-RS triggering offset in crossSlotScheduling-r16 looks indicating support of the values newly available by aperiodicTriggeringOffset-r16. In other words, the capability does not indicate support of the RRC parameter aperiodicTriggeringOffset-r16 itself. 

Observation 2:
· crossSlotScheduling-r16 indicates support of extended value range (i.e., other than {0, 1, 2, 3, 4, 16, 24}) for aperiodic CSI-RS triggering offset
· There is no UE capability indicating support for the Rel-16 parameter aperiodicTriggeringOffset-r16 itself
· Implying that all Rel-16 shall support aperiodicTriggeringOffset-r16 without extended value range

Issue 3: There is no capability for extended value range of aperiodic CSI-RS triggering offset via aperiodicTriggeringOffset-r17

The Rel-17 parameter aperiodicTriggeringOffset-r17 has been introduced in Rel-17 for SCS 480kHz and 960kHz. It must be a common understanding that any of the Rel-16 UE capabilities represent support of the extended value range configurable by aperiodicTriggeringOffset-r17. However, there is no Rel-17 UE capability indicating support for neither “extended value range for aperiodic CSI-RS triggering offset for 480kHz / 960kHz”, nor “aperiodicTriggeringOffset-r17 configuration”. 

Observation 3:
· There is no Rel-17 UE capability indicating support for extended value range for aperiodic CSI-RS triggering offset for 480kHz / 960kHz

Proposal
RAN1 discussed the issue in RAN1#112bis meeting but no consensus was made. 

Cleaner solution for Issue 1 and Issue 2 is to introduce new UE capability indicating support of aperiodicTriggeringOffset-r16 with clear descriptions of the value ranges. This option resolves Issue 3 as well in a consistent way.

Alternative solution for Issue 1 and Issue 2 is to clarify (1) “the extended value range of aperiodic CSI-RS triggering offset” in crossSlotScheduling-r16 is {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} only for  and , and (2) existing Rel-16 cross-carrier A-CSI-RS triggering with different SCS includes support of aperiodicTriggeringOffset-r16 with the value range {0, 1, …, 31} only for . The clarifications can be either in Chairman’s note or in the specifications. Note that this alternative solution does not work for Issue 3. 

Proposal 1:
For issue 1 and issue 2, adopt either of the following options
· Option 1:
· Introduce new Rel-17 UE capability for “extended value range for aperiodic CSI-RS triggering offset for  ”
· Per-FS
· UE indicates support for one or multiple from the following: 
· Value range {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r16 for 
· Value range {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r16 for 
· Value range {0, 1, …, 31} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r16 for 
· Option 2:
· Clarify following (either in the Chairman’s note or in the specifications):
· Extended value range for aperiodic CSI-RS triggering offset in crossSlotScheduling-r16 indicates support for aperiodicTriggeringOffset-r16 with:
· Value range {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r16 for 
· Value range {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r16 for 
· Rel-16 UE capability crossCarrierA-CSI-trigDiffSCS-r16 includes support for aperiodicTriggeringOffset-r16 with:
· Value range {0, 1, …, 31} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r16 for 

Proposal 2:
For issue 3, adopt following:
· Introduce new Rel-17 UE capability for “extended value range for aperiodic CSI-RS triggering offset for  ”
· Per-FS
· UE indicates support for one or multiple from the following: 
· Value range {0, 4, 8, 12, …, 60, 64, 96} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r17 for  and  or  
· Value range {0, 4, 8, 12, …, 60, 64, 96} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r17 for  and  or  
· Value range {0, 4, 8, …, 124} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r17 for  and  or  
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