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1. Introduction
In this contribution, we summarize issues regarding PDSCH/PUSCH enhancements for new SCSs on supporting NR from 52.6 GHz to 71 GHz in RAN1 #112.
Note that only issues related to time line related aspects adapted to each of the new numerologies 480kHz and 960kHz and reference signals are summarized here based on contributions to AI 8.2. 
2. Remaining issues
2.1. aperiodic CSI-RS timing for mixed numerologies configuration
In [1, Huawei], it is pointed out that the values of Ncsirs given in Table 5.2.1.5.1a and SCS for PDCCH is defined up to 120kHz in 38.214. However, it is still possible for gNB to use PDCCH with 480kHz and 960kHz SCS to trigger AP-CSI-RS with other SCS. The values of Ncsirs for µPDCCH = 5 and 6 should be added. [1, Huawei] provided a draft CR to correct this.

Moderator’s comment:
The correction in the draft CR seems necessary and very straightforward. The corresponding CR to TS38.214 in [1] is copied below for convenience.

========================= Start of TP #1-1 for TS 38.214, clause 5.2.1.5.1a===================
[bookmark: _Toc29674286][bookmark: _Toc29673293][bookmark: _Toc20317989][bookmark: _Toc45810561][bookmark: _Toc106695604][bookmark: _Toc11352099][bookmark: _Toc36645516][bookmark: _Toc29673152][bookmark: _Toc27299887]5.2.1.5.1a	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have different numerologies

<Unchanged parts are omitted>
Aperiodic CSI-RS timing:

[bookmark: _Hlk26521758]-	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
-	n is the slot containing the triggering DCI, X is the CSI-RS triggering offset in the numerology of CSI-RS according to the higher layer parameter aperiodicTriggeringOffset or aperiodicTriggeringOffset-r16 or aperiodicTriggeringOffset-r17,
-	 and  are the subcarrier spacing configurations for CSI-RS and PDCCH, respectively,


-	 and are the and the, respectively, which are determined by higher-layer configured ca-SlotOffset for the cell receiving the PDCCH respectively, and   are the and the, respectively, which are determined by higher-layer configured ca-SlotOffset for the cell transmitting the CSI-RS respectively, as defined in [4, TS 38.211] clause 4.5
-	If the µPDCCH < µCSIRS, the UE is expected to be able to measure the aperiodic CSI RS, if the CSI-RS starts no earlier than the first symbol of the CSI-RS carrier's slot that starts at least Ncsirs PDCCH symbols after the end of the PDCCH triggering the aperiodic CSI-RS.
-	If the µPDCCH > µCSIRS, the UE is expected to be able to measure the aperiodic CSI RS, if the CSI-RS starts no earlier than at least Ncsirs PDCCH symbols after the end of the PDCCH triggering the aperiodic CSI-RS.
When the PDCCH reception includes two PDCCH candidates from two respective search space sets, as described in clause 10.1 of [6, TS 38.213], for the purpose of determining Ncsirs, the PDCCH candidate that ends later in time is used.

Table 5.2.1.5.1a: Ncsirs as a function of the subcarrier spacing of the triggering PDCCH
	µPDCCH
	Ncsirs [symbols]

	0
	4

	1
	5

	2
	10

	3
	14

	5
	56

	6
	112



When the triggering PDCCH and the triggered aperiodic CSI-RS are of different numerologies, the CSI request constraint and CSI reporting constraint defined in 5.2.1.5.1 for the case where the numerologies are the same applies with the following additions:
-	CSI request constraints:
[bookmark: _Hlk69489976]-	A UE is not expected to receive more than one CSI request per reference slot length across all CCs in a cell group, where the SCS of the reference slot is the minimum of SCS of the PDCCH with which the DCI was transmitted, the SCS of the PUSCH with which the CSI report is to be transmitted, and the SCS of the minimum SCS of the CSI-RS associated to the CSI reports triggered by the DCI. The beginning of a slot length is defined according the PDCCH cell with which the DCI carrying the CSI request is transmitted.
-	CSI reporting constraints:
-	A UE is not expected to receive more than one CSI request for transmission in a given reference slot length across all CCs in a cell group, where the SCS of the reference slot is the minimum of SCS of the PDCCH with which the DCI was transmitted, the SCS of the PUSCH with which the CSI report is to be transmitted, and the SCS of the minimum SCS of the CSI-RS associated to the CSI reports triggered by the DCI. The beginning of a slot length is defined according the PUSCH cell with which the CSI report is transmitted.

<Unchanged parts are omitted>


Proposal 1-1 
Endorse in principle the draft CR to TS38.214 in R1-2301750.

Companies are encouraged to provide comments.
	Company Name
	Comments/Views

	Intel
	Ok with proposal.

	Qualcomm
	Ok with proposal.

	CATT
	OK

	Huawei, HiSilicon
	We support Proposal 1-1 as the proponents

	vivo
	OK with proposal

	LG Electronics
	OK with proposal

	ZTE
	OK




3. Conclusion
TBD
2 
3 
3.1 
Reference
[1] R1-2301750 Corrections to aperiodic CSI-RS timing for mixed numerologies configuration in TS38.214, Huawei, HiSilicon
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