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1. Introduction
In RAN#108, Rel-20 WID for NR MIMO Phase 6 (RP-251856) is approved. According to the approved WID, the detailed scope in this agenda item (AI 10.2.2) includes the following objective:
	2. On enhancing DL CSI acquisition, targeting FR1, specify the following enhancements:
a. Early SRS/CSI/CSI-RS triggering for UE transitioning from IDLE/INACTIVE to CONNECTED mode via MSG4 of 4-step RACH, as well as for SCell activation and switching out of SCell dormancy in CONNECTED mode via the legacy signaling mechanisms (based on legacy SCell activation MAC CE, and legacy switching DCI out of SCell dormancy, respectively)
· Reusing the legacy design, limit the scope only to SRS for antenna switching, aperiodic wideband CSI with Rel-15 Type-I Single-Panel codebook (targeting FDD) and PMI-free report (targeting TDD) via the legacy UCI, as well as CSI-RS for CSI and (only for IDLE/INACTIVE to CONNECTED mode) CSI-RS for tracking
· For IDLE mode, UE capability for early triggering and resource/reporting configuration are signaled via MSG3 and System Information (SI), respectively
b. For 48, 64, and 128 CSI-RS ports aggregated over multiple CSI-RS resources per legacy specification: CSI-RS density of 1/3, 1/4, 1/6, and 1/8 RE/RB/port while fully reusing legacy CSI-RS RE mapping per RB for CDM group generation (including OCC length, CDM group type, number of CDM groups), without impacting the legacy specification for rate matching on CSI-RS REs
· Density of 1/3 and 1/6 RE/RB/port are intended only for 48 ports


2. Plan
Based on the contributions from companies [1]-[38], the followings are provided in this document:
· Summary of companies’ views on each of open issues raised by interested companies, where the open issues are categorized as follow:
· Issue 1 – Early SRS/CSI/CSI-RS triggering
· Issue 1.1 – UE transition from IDLE/INACTIVE to CONNECTED mode
· Issue 1.2 – SCell transition from deactivation to activation
· Issue 1.3 – SCell transition from dormant to non-dormant BWP
· Issue 2 – CSI-RS frequency-domain density reduction
· Moderator’s observations and recommended proposals based on the companies’ views on each issue

This summary will be used for our second Rel-20 NR MIMO offline/online discussion on Tuesday (after morning coffee break). Please upload your inputs to the draft folder, if any, by 11:00 local time.

3. Contact Person
For potential offline discussion, companies/delegates are encouraged to enter the contact information in the table below: 
Table 0 Contact Information
	Company
	Point(s) of contact
	Email address(es)

	Apple
	Haitong Sun
	haitong_sun@apple.com

	AT&T
	Ahmed Hindy
	ahmed.hindy@att.com

	AT&T
	Salam Akoum
	salam.akoum@att.com

	CATT
	Jiayi Yang
	yangjiayi@catt.cn

	CMCC
	Liyan
	liyanwx@chinamobile.com

	CEWiT
	Pardh
	pardhasarathy.j@cewit.org.in

	CEWiT
	Goutham
	gouthamjutke@cewit.org.in

	China Telecom
	Li Ma
	mal1@chinatelecom.cn

	China Telecom
	Hang Yin
	yinh6@chinatelecom.cn

	Ericsson
	Siva Muruganathan
	siva.muruganathan@ericsson.com

	ETRI
	Wooram Shin
	w.shin@etri.re.kr

	ETRI
	Woncheol Cho
	woncheol@etri.re.kr

	Fainity
	YenHua Li
	yenhua@fainnov.com

	[bookmark: OLE_LINK105]Futurewei
	Weimin Xiao
	weimin.xiao@futurewei.com

	Futurewei
	Zhigang Rong
	zrong@futurewei.com

	Futurewei
	Jialing Liu
	Jialing.liu@futurewei.com

	Fujitsu
	Xin Wang
	wangxin@fujitsu.com

	Google
	Alex Liou
	alexliou@google.com

	Huawei
	Fanbo
	asen.fanbo@huawei.com

	Huawei
	Yubo Yang
	Yangyubo1@huawei.com

	HONOR
	Liangang Chi
	chiliangang@honor.com

	HONOR
	Chao Wang
	wangchao35@honor.com

	IIT Kanpur
	Robin Singh
	robins@iitk.ac.in

	InterDigital
	Afshin Haghighat
	Afshin.Haghighat@InterDigital.com

	Kyocera
	Ramon Khalona
	ramon.khalona@kyocera.com

	Lenovo
	Bingchao Liu
	liubc2@lenovo.com

	Lenovo
	Mahdi Barzegar
	mkhalilsarai@lenovo.com

	Lenovo
	Khaled Ardah
	kardah@lenovo.com

	LG
	Seongwon Go
	sw.go@lge.com

	LG
	Hyungtae Kim
	ht.kim@lge.com

	MediaTek
	Rebecca Chen (Moderator)
	rebecca.chen@mediatek.com

	MediaTek
	Darcy Tsai
	Darcy.Tsai@mediatek.com

	Nokia
	Sanjay Goyal
	Sanjay.goyal@nokia.com

	Nokia
	Mihai Enescu
	Mihai.enescu@nokia.com

	NTTDOCOMO
	Yuki Matsumura
	yuuki.matsumura.vz@nttdocomo.com

	NTTDOCOMO
	Naoya Shibaike
	naoya.shibaike.eg@nttdocomo.com

	NTTDOCOMO
	Jing Wang
	wangj@docomolabs-beijing.com.cn

	NTTDOCOMO
	Teppei Otsuka
	teppei.ootsuka.vy@nttdocomo.com

	NEC
	Yukai Gao
	gao_yukai@nec.cn

	NEC
	Peng Guan
	guan_peng@nec.cn

	NICT
	Kenichi Takizawa
	takizawa@nict.go.jp

	Panasonic
	Khalid Zeineddine
	Khalid.zeineddine@eu.panasonic.com

	Qualcomm
	Jing Dai
	jindai@qti.qualcomm.com

	Rakuten
	Duc To
	duc.to@rakuten.com

	Samsung
	Youngrok Jang
	yr.jang@samsung.com

	Samsung
	Dattaraj Dileep Raut Mulgaonkar
	dileep.raut@samsung.com

	Sony
	Jose Flordelis
	jose.flordelis@sony.com

	Spreadtrum
	Dawei Ma
	Dawei.ma@unisoc.com

	Spreadtrum
	Yu Yang
	Yu.Yang2@unisoc.com

	Sharp
	Taro
	kumamoto.taro@mail.sharp

	Sharp
	Taka
	fukui.takahisa@mail.sharp

	TCL
	Didi Zhang
	didi.zhang@tcl.com

	TCL
	Minqiang Zou
	minqiang.zou@tcl.com

	Tejas
	Sheeba Kumari M
	sheebak@tejasnetworks.com

	Vivo
	Tamrakar Rakesh
	rakesh@vivo.com

	Vivo
	Kaili Zheng
	kaili.zheng@vivo.com

	Xiaomi
	Mingju LI
	limingju@xiaomi.com

	ZTE
	Guangyu Jiang
	jiang.guangyu@zte.com.cn

	ZTE
	Ling Yang
	yang.ling17@zte.com.cn

	Ofinno
	Jae-Nam Shim
	jshim@ofinno.com




4. Proposals to be discussed in the 2nd online session
Conclusion 1.1.1B (Offline consensus)
For UE transition from IDLE/INACTIVE to CONNECTED mode, there is no RAN1 consensus to support the following cases triggered by MSG4 of 4-Step RACH:
· Periodic and semi-persistent SRS-AS
· Periodic and semi-persistent CSI-RS for CSI associated with aperiodic CSI reporting

Conclusion 1.2.1A (Offline consensus)
For SCell transition from deactivation to activation, there is no RAN1 consensus to support the following cases triggered based on legacy SCell activation command:
· Periodic and semi-persistent SRS   
· Periodic and semi-persistent CSI-RS for CSI associated with aperiodic CSI reporting

Conclusion 2.2 (Offline consensus)
No enhancement to the following legacy specification restriction on frequency density of CSI-RS port in a CSI subband for the frequency-domain densities ρ = 1/4 and 1/8, i.e., the following from Clause 5.2.1.4 in TS 38.214 shall be applied:
1. A UE is not expected to be configured with csi-ReportingBand which contains a subband where a CSI-RS resource linked to the CSI Report setting has the frequency density of each CSI-RS port per PRB in the subband less than the configured density of the CSI-RS resource.
FFS: Whether to apply the legacy specification restriction to the frequency-domain densities ρ = 1/3 and 1/6


Proposal 2.1
Support frequency-domain density ρ = 1/8 for K NZP CSI-RS resources in the same CSI-RS resource set for 48/64/128 CSI-RS ports aggregation with the following configurations, for wideband CSI reporting based on Rel-19 Type-1 codebooks:
· K=4 16-port NZP CSI-RS resources in a resource set aggregating 64 CSI-RS ports
· K=4 32-port NZP CSI-RS resources in a resource set aggregating 128 CSI-RS ports
· K=2 24-port NZP CSI-RS resources in a resource set aggregating 48 CSI-RS ports
· K=2 32-port NZP CSI-RS resources in a resource set aggregating 64 CSI-RS ports
Support of frequency-domain density ρ = 1/8 is a separate UE capability.
Note: Other configurations are not precluded
Note: Different frequency-domain densities configured to the K NZP CSI-RS resources in the same CSI-RS resource set for 48/64/128 CSI-RS ports aggregation are not precluded

FL’s note: To make density = 1/8 acceptable for Apple and Qualcomm, Apple can compromise to support K=2 and K=4 if there is a separate UE capability for density =1/8, Qualcomm said they will live with K=2 and K=4 on the condition that density = 1/8 is supported only for wideband CSI reporting based on Rel-19 Type-1 codebooks. Let’s first agree on K=4 since there are more companies don’t support the cases with K=2

Proposal 1.1.1A
For early TRS reception when UE transition from IDLE/INACTIVE to CONNECTED mode, support Alt-1, i.e., aperiodic TRS with up to  TRS burst(s) triggered by a MAC-CE in MSG4 of 4-Step RACH. 
· FFS: The number of 

Support: Samsung, NTT DOCOMO, Huawei, vivo, Nokia, Xiaomi, LGE, OPPO, Spreadtrum, Qualcomm, ZTE, Sharp, CATT, Fujitsu, TCL, Ofinno, Sony, Apple, Lenovo, Ericsson, Fainity
Not support: Futurewei, Panasonic

Proposal 2.4 
Support different frequency-domain densities configured to the K NZP CSI-RS resources in the same CSI-RS resource set for 48/64/128 CSI-RS ports aggregation.

Support: Kyocera, InterDigital, vivo, LGE, NEC, Fujitsu, Huawei
Concern: MediaTek, Nokia, HONOR, OPPO, Sharp, Xiaomi, Samsung, Apple, AT&T, Lenovo, NTT DOCOMO, ZTE, Ericsson, ETRI, CATT, TCL, Sony, Lenovo, NTT DOCOMO, 

Proposal 2.6 
For K NZP CSI-RS resources in the same CSI-RS resource set for 48/64/128 CSI-RS ports aggregation with density = 1/3, 1/4 or 1/6, support cyclic RB position for the K aggregated NZP CSI-RS resources in different transmission occasions.

Support: Huawei, CEWiT, Docomo, Nokia, NTT DOCOMO, Fujitsu, IIT Kanpur, Fujitsu
Concern: OPPO, Xiaomi, Samsung, Apple, AT&T, ZTE, Ericsson, CATT, MediaTek, vivo, LGE, TCL, Lenovo

Proposal 1.2.2A
On triggering mechanism for early aperiodic SRS-AS transmission on a SCell and early aperiodic CSI reporting for a SCell, based on the legacy SCell activation activating the SCell, support Alt-2, i.e., 
· For early aperiodic SRS-AS transmission, the SRS resource set(s) triggered for the SCell is determined according to an indication in SCell activation command.
· For early aperiodic CSI reporting, the CSI report configuration(s) triggered for the SCell is determined according to an indication in SCell activation command.

Support: Samsung, NTT DOCOMO, Huawei, Nokia, Xiaomi, LG, OPPO, NEC, Qualcomm, ZTE. Sharp, CATT, Fujitsu, InterDigital, Google, Rakuten, Futurewei, Ofinno, Sony, Apple, Lenovo, Ericsson
Not support: Spreadtrum

Proposal 1.1.4 
On PUSCH allocation for MSG4-triggered aperiodic CSI reporting associated with aperiodic CSI-RS for CSI, when UE transition from IDLE/INACTIVE to CONNECTED mode, support Alt-1, i.e., the PUSCH is scheduled by MAC CE in MSG4 along with the aperiodic CSI report triggering.

Support: Samsung, Huawei, Xiaomi, LGE, OPPO, ZTE, CATT, Fujitsu, InterDigital, Google, Rakuten, Futurewei, TCL, Ofinno, Sony, Apple, Ericsson, Fainity
Not support: NTT DOCOMO, vivo (Alt-2), Spreadtrum (Alt-2), NEC (Alt-3), Qualcomm (Alt-2), Lenovo (Alt-2)

Conclusion 1.1.3B
For resource/reporting configuration in SIBx when UE transition from IDLE/INACTIVE to CONNECTED mode, there is no RAN1 consensus to provide SRS resource(s) in a CSI report configuration or introduce RRC-based association between SRS configuration(s) and CSI report configuration(s).

FL’s note: There is no consensus among companies that SRS must be triggered along with CSI reporting. Some companies think triggering SRS alone is possible in their implementation. Furthermore, regarding how to achieve joint triggering of SRS + CSI reporting, few companies think it can be handled by NW implementation and there is no need to always associate an SRS configuration(s) with a CSI reporting configuration(s). Note that we don’t need additional agreement to support joint triggering of SRS/CSI/TRS since it is naturally supported if we don’t introduce any triggering restriction. 

Support: Qualcomm, ZTE, Xiaomi, ETRI, MediaTek
Not support:  

Proposal 1.1.3
For early triggering of aperiodic TRS when UE transition from IDLE/INACTIVE to CONNECTED mode, support Option-1, i.e.,
· In Step-1, SIBx provides one CSI resource configuration for aperiodic TRS
· FFS: Whether to support more than one TRS resource sets provided in one CSI resource configuration (e.g., TRS resource sets can be provided with different triggering offsets, numbers of TRS bursts)
· In Step-2, UE reports through MSG3 whether the CSI resource and/or report configuration for aperiodic TRS provided in SIBx is supported.
· FFS: Whether/How UE additionally reports via MSG3 the number of TRS bursts UE needs

Support: Huawei, Xiaomi, Sharp, CATT, Fujitsu, TCL, Ofinno, Sony, Apple, Ericsson, Qualcomm, Lenovo, Fainity
Not support:  

Proposal 1.1.3C
For early triggering of SRS-AS when UE transition from IDLE/INACTIVE to CONNECTED mode, if multiple SRS configurations are provided by SIBx in Step-1, down-select one from the following alternatives for design of Step-1 and Step-2:
· Alt-1: The different SRS configurations can be provided for same or different ‘xTyR’ capability assumptions.
· FFS: In Step-2, whether UE indicate the supported ‘xTyR’ capability assumption(s) instead of the supported SRS configuration(s) through MSG3.  
· Alt-2: The different SRS configurations are provided for different ‘xTyR’ capability assumptions, respectively.
· Note: In Step-2, as agreed RAN1#122bis, UE indicates the supported SRS configuration(s) through MSG3.  

FL’s note: If Alt-1 is adopted, Xiaomi, InterDigital and ZTE further consider UE indicates the supported capability a` ‘xTyR’ assumption instead of the supported SRS configuration(s) through MSG3 because the reporting on the supported capability assumption could have less reporting overhead. This issue can be further discussed after down-selection between Alt-1 and Alt-2.  If Alt-2 is adopted, UE reporting of the supported SRS configuration(s) is equivalent to UE reporting of the supported ‘xTyR’ capability assumptions 

Support: 
Not support:  

Proposal 1.1.3D
For early triggering of aperiodic CSI reporting and associated CSI-RS for CSI when UE transition from IDLE/INACTIVE to CONNECTED mode, if multiple CSI report configurations are provided by SIBx in Step-1, down-select one from the following alternatives for design of Step-1 and Step-2:
· Alt-1: The CSI resource configurations for channel measurement associated with the different CSI report configurations can be configured with the same or different number(s) of the CSI-RS ports.
· FFS: In Step-2, whether UE indicate the supported number(s) of CSI-RS ports instead of the supported CSI report configuration(s) through MSG3.  
· Alt-2: The CSI resource configurations for channel measurement associated with the different CSI report configurations are configured with different numbers of the CSI-RS ports, respectively.
· Note: In Step-2, as agreed RAN1#122bis, UE indicates the supported CSI report configuration(s) through MSG3.  

Support: 
Not support:  

FL’s note: Similar comments as the pervious one.  If Alt-1 is adopted, Xiaomi, InterDigital and ZTE further consider UE indicates the supported number(s) of CSI-RS ports instead of the supported CSI report configuration(s) through MSG3 because the reporting on the supported capability assumption could have less reporting overhead. This issue can be further discussed after down-selection between Alt-1 and Alt-2.  If Alt-2 is adopted, UE reporting of the supported CSI reporting configuration(s) is equivalent to UE reporting of the supported number of CSI-RS ports.

Proposal 1.3.2 (Version-1)
On triggering mechanism for early SRS/CSI-RS/CSI, via a DCI indicating switching out of dormancy for an SCell(s), support Alt-1, i.e., 
· For early aperiodic SRS-AS transmission, the SRS resource set(s) triggered for the SCell is determined according to RRC configuration.
· For early aperiodic CSI reporting, the CSI report configuration(s) triggered for the SCell is determined according to RRC configuration.
· Note: All legacy DCI formats for switching out of SCell dormancy (i.e., DCI formats 0_1/0_3/1_1/1_3/2_6) are applicable
· FFS: PUSCH for aperiodic CSI reporting and the serving cell where the PUSCH is transmitted on

Support:   
Concern: 

Proposal 1.3.2 (Version-2)
On triggering mechanism for early SRS/CSI-RS/CSI, via a DCI indicating switching out of dormancy for an SCell(s) based on legacy UE-specific DCI formats (e.g., DCI format 0_1/0_3/1_1/1_3),  
· For triggering aperiodic SRS-AS, the SRS resource set(s) triggered for the SCell(s) is determined according to existing field(s) in the legacy DCI indicating switching out of dormancy for the SCell(s)
· FFS: Applicable DCI formats (e.g., DCI format 0_1/0_3/1_1/1_3)
· FFS: Which field(s) in the legacy DCI is used for triggering aperiodic SRS-AS 
· FFS: How to support the triggering for one or multiple SCells indicated with switching out of dormancy
· For triggering aperiodic CSI reporting and associated CSI-RS for CSI, the CSI report configuration(s) triggered for the SCell(s) is determined according to ‘CSI request’ field in the DCI formats 0_1/0_3 indicating switching out of dormancy for the SCell(s)
· FFS: Whether/How to ensure that the serving cell(s) provided by carrier configured in the CSI report configuration(s) is one of the SCell(s) indicated with switching out of dormancy via DCI formats 0_1/0_3. 
FFS: Whether/How to support DCI format 2_6 for early SRS/CSI-RS/CSI triggering

Support:   
Concern: 

FL’s note: There is half-half proponents between Alt-1 and Alt-2. Two versions of Proposal 1.3.2 (Version-1 for Alt-1 and Version-2 for Alt-2) are provided. Supporting both may introduce duplicate functionalities for UE-specific DCI formats (e.g., DCI format 0_1/0_3/1_1/1_3) with requiring double RAN1 workload, which is not preferred from FL’s perspective. For Alt-1, since most of Alt-2 proponent prefer to not support DCI format 2_6, the FFS point is deleted and no more discussion on DCI format 2_6 if Alt-2 is supported. To make the down-selection, let’s go with the alternative/version with less technical concern(s). The concern should be carefully raised if you observe serious and essential problem(s) that make feature not working. Please also share your reason if you have the concern to one alterative. 

Proposal 2.3
For CSI-RS frequency-domain densities ρ = 1/3 and 1/6, support new CSI subband sizes as follows: 
	Bandwidth part size (PRBs)
	CSI subband size (PRBs)

	24-72
	6 

	73-144
	12 

	145-275
	24, 30


1. Note: Legacy PRG sizes are reused without enhancement.

Support: Kyoecra, Nokia, LGE, ETRI, ZTE, Sharp, Huawei, CATT, Xiaomi, Samsung, Fujitsu, TCL, Apple, Lenovo, NTT DOCOMO
Not support: Sony, Ericsson (concern), OPPO (concern)


Table 0 – Company inputs for above recommended proposals before the 2nd online session
	Company
	Input

	Mod
	· Please share your further comment on the proposals provided in Section 4, if any.

	Qualcomm
	Proposal 2.1
Thanks FL for incorporating our view for discussion.
Some explanations about limiting this lowest density to Type-I wideband:
1) According the analyses provided in our contribution of this meeting, delay aliasing does not necessarily impact the identification of strongest SD beam(s) (as long as  is not too large i.e. no obvious “beam squint”).
· Then the worries about SD basis selection due to delay aliasing could be alleviated.
2) Another observation, however, we also observe that the TxCov matrix variates significantly over the 8 RBs of density 1/8, as in our contribution of the last meeting in Prague.
· It could be understood as this would impact the per-subband PMI/CQI, e.g. co-phase of Type-I, or coefficient phase/amplitude of Type-II.
[image: ]

Proposal 2.4: Please also add us into the “concern” list.

Conclusion 1.1.3B: OK

Proposal 1.1.3C: OK in general.
Would like to check whether our understanding is correct or not:
· For Alt1, each “SRS configuration” is more like one or more SRS resource set(s);
· For Alt2, each “SRS configuration” is one-to-one mapped to existing xTyR capability.
Is our understanding correct?
[Mod] No, whether each SRS configuration has more than one SRS resource set(s) is a separate issue. Even for a same ‘xTyR’ capability, more than one SRS resource sets may be needed for enabling SRS-AS in multiple slots, according to legacy framework. Here, Alt-1 means one or multiple SRS configurations can be mapped to a ‘xTyR’ assumption (i.e., many-to-one mapping), while Alt-2 means only one SRS configuration is mapped to a ‘xTyR’ assumption (i.e., one-to-one mapping).

Proposal 1.1.3D: OK in general.
Maybe some minor editorial suggestions:
	· Alt-1: The CSI resource configurations for channel measurement associated with the different CSI report configurations can be configured with the same or different number(s) of the CSI-RS ports.
· FFS: …
· Alt-2: The CSI resource configurations for channel measurement associated with the different CSI report configurations are configured with different numbers of the CSI-RS ports, respectively.
· FFS: …



[Mod] Captured. Thank you. 

Proposal 1.3.2: We are in general fine with “Version 2”.


	ZTE
	Proposal 2.1:
Fine with the updated proposal.

Proposal 1.1.1A:
Support.

Proposal 2.4:
Do NOT support. We failed to the benefits and necessity. Besides, UE behavior on CSI-RS measurement is unclear when CSI-RS resources are configured with different frequency densities within one resource set.

Proposal 2.6:
Do NOT support. 

Conclusion 2.2:
Support. Besides, we also think this conclusion should apply for frequency densities of 1/3 and 1/6. The restriction is essential for UE to correctly measure the channel and calculate the CSI.

Proposal 2.3:
Support.

Proposal 1.2.2A:
Support.

Proposal 1.1.4:
Support.

Proposal 1.1.3:
For step-1, we think the FFS point is NOT needed. The different parameters for different TRS resource sets, e.g., different triggering offsets, or number of TRS bursts, can be provided by MAC CE in MSG4 rather than SIBx. Configuring different TRS resource sets in SIBx increases broadcasting signaling overhead and also limits NW scheduling flexibility.
For step-2, we think the main bullet and the FFS bullet are two parallel alternatives. UE can also reflect its supporting capability by indicating how many TRS bursts are needed. For example, if UE reports no TRS burst is needed, it may also reflect that UE does NOT support AP TRS. If UE reports two TRS bursts are needed, it also reflects that the UE supports two AP TRS bursts.
Therefore, we suggest to modify the proposal as follows:
	Proposal 1.1.3
For early triggering of aperiodic TRS when UE transition from IDLE/INACTIVE to CONNECTED mode, support Option-1, i.e.,
· In Step-1, SIBx provides one CSI resource configuration for aperiodic TRS
· FFS: Whether to support more than one TRS resource sets provided in one CSI resource configuration (e.g., TRS resource sets can be provided with different triggering offsets, numbers of TRS bursts)
· In Step-2, 
· Alt-1: UE reports through MSG3 whether the CSI resource and/or report configuration for aperiodic TRS provided in SIBx is supported.
· FFSAlt-2: Whether/How UE additionally reports via MSG3 the number of TRS bursts, e.g., no, one, two, …, N TRS bursts, UE needs.


[Mod] As agreed in RAN1#122, either Option-1 or Option-2 for Step-2 means UE must report whether/which the CSI resource and/or report configuration for aperiodic TRS provided in SIBx is supported. UE suggestion of number of bursts can only be the additional information. 

Conclusion 1.1.3B:
Fine with the conclusion.

Proposal 1.1.3C:
OK to list the alternatives. We think providing more than one SRS configurations for one xTyR capability assumption is essential for NW to enable UE multiplexing over same OFDM symbols.

Proposal 1.1.3D:
OK to list the alternatives. However, we think the FFS bullet also apply for Alt-2.

Proposal 1.3.2:
Support version-2, and do NOT support version-1. Besides, we do NOT think it is necessary to support early SRS/CSI-RS/CSI triggering for all out-of-dormancy triggering DCI formats. Note that, DCI format 2_6 itself does NOT support regular SRS/CSI-RS/CSI triggering, there is no reason to introduce the advanced early SRS/CSI-RS/CSI triggering functionality for it.


	Xiaomi
	Conclusion 1.1.3B: support
Proposal 1.1.3D: we think the main point is whether one CSI report configuration can associate with more CSI-RS resources with different number of ports, which means one CSI report configuration can map to one UE capability assumption on supported maximum number of CSI-RS ports. So, we suggest the following update

· Alt-1: The CSI resource configurations for channel measurement associated with the a CSI report configurations can beare configured with the same or different number(s) of the CSI-RS ports.
· FFS: In Step-2, whether UE indicate the supported number(s) of CSI-RS ports instead of the supported CSI report configuration(s) through MSG3.  
· Alt-2: The CSI resource configurations for channel measurement associated with the a CSI report configurations are can be configured with different numbers of the CSI-RS ports, respectively.
· Note: In Step-2, as agreed RAN1#122bis, UE indicates the supported CSI report configuration(s) through MSG3.  

Then, for Alt 1, the example is that CSI report config #1 only associates with 32 ports CSI-RS resources, CSI report config #2 only associates with 16 ports CSI-RS resources, and CSI report config #3 only associates with 8 ports CSI-RS resources. If UE#1 supports maximum 32 ports of CSI-RS resource, it needs to indicate support CSI report config#1, #2 and #3 if indicating the supported CSI report configurations. But it only needs to indicate support 32 ports if indicating the UE capability assumption. 

While for Alt 2, the example is that CSI report config #1 associates with 32 ports CSI-RS resources, 16 ports CSI-RS resources and 8 ports CSI-RS resources. CSI report config #2 associates with 16 ports CSI-RS resources and 8 ports CSI-RS resources. CSI report config #3 associates with 8 ports CSI-RS resources. If UE#1 supports maximum 32 ports of CSI-RS resource, it can indicate support CSI report config#1. And if UE#2 supports maximum 16 ports of CSI-RS resource, it can indicate support CSI report config#2. It is similar to indicate UE capability assumption. 
[Mod] Your proposal and comments doesn’t align with RAN1#122bis agreement as follow: 
	Agreement:
For early triggering of aperiodic CSI reporting and the associated CSI-RS for CSI when UE transition from IDLE/INACTIVE to CONNECTED mode, support Option-2 as follows:
· In Step-1, SIBx provides one or multiple CSI report configurations based on one or multiple UE capability assumptions 
· Each CSI reporting configuration is associated with a CSI resource configuration for channel measurement.
· The CSI-RS resource set(s) in the CSI resource configuration for channel measurement is provided with a same number of CSI-RS ports 
· Each CSI reporting configuration is associated with a CSI resource configuration for CSI-IM based interference measurement.
· FFS: Support of NZP CSI-RS based interference measurement 
· FFS: Information to be provided in a CSI report/resource configuration
· In Step-2, UE reports through MSG3 which/whether the CSI report configuration(s) provided in SIBx is/are supported.
· FFS: How to report which/whether the CSI report configuration(s) provided in SIBx is/are supported.


 
Proposal 1.3.2
Prefer version-1.

	Panasonic
	Proposal 1.1.1A: Not support. We would like to reuse the periodic TRS to be shared by multiple UEs

Proposal 1.1.4: support

Proposal 1.1.3C: We support Alt1 meaning multiple configurations can be provided per capability assumption, to support multiple UEs

Proposal 1.1.3D: Same solution as Proposal 1.1.3C

Proposal 1.3.2: Support version 1


	Futurewei
	[bookmark: OLE_LINK47]For Proposal 1.1.1A, we have the following suggestion with added text in red to make sure that the bursts can cover the entire transition duration:
Proposal 1.1.1A
[bookmark: OLE_LINK45]For early TRS reception when UE transition from IDLE/INACTIVE to CONNECTED mode, support aperiodic TRS with up to  TRS burst(s) triggered by a MAC-CE in MSG4 of 4-Step RACH, N is sufficient for providing tracking information throughout the transition time from IDLE/INACTIVE to CONNECTED. 
· FFS: The number of 

Our key intention is to ensure that a stable source to provide tracking information is available for UE to generate accurate MIMO CSI before entering CONNECTED (for CONNECTED, P TRS needs be configured for MIMO CSI/data operations per legacy specs). It is not too clear to us whether the transition duration can be known a prior and carried in SIB since there is no requirement in the current specs on how long the duration will take. When we impose an N value, does it mean effectively we impose a new requirement that the NW/UE have to complete the transition in a duration corresponding to the N value? Or maybe companies are thinking there is no need for TRS to cover the entire transition duration? We’d like to understand better so that companies can be on the same page.
[Mod] Let’s see other company’s view on this update.

	ETRI
	Proposal 2.1: Not support. We are okay with providing a separate UE capability for FD density 1/8. We don't see any necessity to restrict it to WB CSI reporting based on Rel-19 Type-1 codebooks. It is up to network implementation, and it does not harm UE behavior without such restriction.
[Mod] Their concern is density 1/8 will inaccurate subband channel estimation. Limiting to WB CSI is their condition for compromising. Hope companies can understand or offer the other suggestions to address their concern.

Proposal 1.1.1A: Support in principle.

Conclusion 2.2: OK. We think that the FFS point for FD densities 1/3 and 1/6 can be applied if Proposal 2.3 is agreed.

Proposal 1.2.2A: Support

Proposal 1.1.4: Support

Proposal 1.1.3: Support in principle. We have a similar view on the first FFS as ZTE. We think that a single capability assumption on the number of TRS bursts is sufficient without UE reporting.

Conclusion 1.1.3B: OK

Proposal 1.1.3C: Generally fine with listing alternatives. We prefer Alt-2.

Proposal 1.1.3D: Generally fine with listing alternatives. We prefer Alt-2.

Proposal 1.3.2: Support Version-2. We have concerns about Version-1 due to its lack of flexibility. Although RRC reconfiguration is possible, it incurs delay and signaling overhead.

	Mod
	Proposal 1.1.3D is updated according to company’s suggestion. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



5. Discussion
Issue 1 – Early SRS/CSI/CSI-RS triggering
Issue 1.1 – UE transition from IDLE/INACTIVE to CONNECTED mode
Table 1-1 Summary for Issue 1.1
	#
	Issue
	Companies’ view and Moderator’s summary/proposal

	1.1.1
	Use case of early triggering 
	Early CSI-RS for tracking
	Agreement (RAN1#122bis)
For early TRS reception when UE transition from IDLE/INACTIVE to CONNECTED mode, down-select one from the followings in RAN1#122bis meeting:
· Alt-1: Support aperiodic TRS triggered by MSG4 only
· Alt-2: Support periodic TRS triggered by MSG4 and aperiodic TRS triggered by MSG4
· Alt-3: Support periodic TRS triggered by MSG4 only



Alt-1: Nokia, Ericsson, MediaTek, TCL, vivo, ZTE, CATT, Xiaomi, OPPO (with N>1 TRS bursts), Tejas, Samsung, ETRI, Ofinno, Sony, ITRI, Qualcomm
Alt-2: Futurewei, InterDigital, AT&T (2nd), LGE, China Telecom, Ofinno, Panasonic, NTT DOCOMO, Google
Alt-3: Spreadtrum, AT&T (1st), 

FL’s note: Most of companies think at least one TRS burst present after MSG4 is essential for UE synchronization, and some companies see the benefits if NW can provide more than one TRS bursts so that they support Alt-2. From FL’s understanding, aperiodic TRS doesn’t imply there is only one TRS burst. In Rel-17 aperiodic TRS for fast SCell activation, one or two TRS bursts can be triggered. Hence, I recommend to go with Alt-1 and RAN1 further study how many TRS burst(s) (e.g., up to two or even more) can be supported for this scenario. 
Question 1: Whether to support Proposal 1.1.1A as follows?
Proposal 1.1.1A
For early TRS reception when UE transition from IDLE/INACTIVE to CONNECTED mode, support aperiodic TRS with up to  TRS burst(s) triggered by a MAC-CE in MSG4 of 4-Step RACH. 
· FFS: The number of 

Support: Samsung, NTT DOCOMO, Huawei, vivo, Nokia, Xiaomi, LGE, OPPO, Spreadtrum, Qualcomm, ZTE, Sharp, CATT, Fujitsu, TCL, Ofinno, Sony, Apple, Lenovo, Ericsson, Fainity
Not support: 
------------------------------------------------------------------------------------------------------------------
(Closed) Whether SRS-AS should be always triggered together with aperiodic CSI reporting and associated aperiodic CSI-RS for CSI?
· Yes: Samsung (PMI-free and PMI-based), vivo (PMI-free), LGE (at least PMI-free), NEC (PMI-free), Fujitsu (PMI-free), Ofinno (PMI-free), Sony (PMI-free), Lenovo (PMI-free), Ericsson (PMI-free)
· No: Nokia, Xiaomi, Spreadtrum, Qualcomm, ZTE, Sharp, CATT, Google, Rakuten, TCL, Apple

FL’s note: There is no consensus among companies that SRS must be triggered along with CSI reporting. Some companies think triggering SRS alone is possible in their implementation. Furthermore, regarding how to achieve joint triggering of SRS + CSI reporting, few companies think it can be handled by NW implementation and there is no need to always associate an SRS configuration(s) with a CSI reporting configuration(s). Note that we don’t need additional agreement to support joint triggering of SRS/CSI/TRS since it is naturally supported if we don’t introduce any triggering restriction. With taking the above observation away, let’s resume the discussion on Question-2 in Issue 1.1.3. 


	1.1.2
	Procedure of early triggering for IDLE/INACTIVE   CONNECTED
	No issue identified in this meeting

	1.1.3
	Step-1: Resource/reporting configuration(s) for early SRS-AS/CSI-RS/CSI triggering in SIBx 

Step-2: Capability on early SRS/CSI-RS/CSI triggering through MSG3

	Step-1 and Step-2 for early TRS
	Agreement (RAN#122): 
For early triggering of SRS-AS/CSI-RS/CSI when UE transition from IDLE to CONNECTED mode, study the following at least three options for Step-1 and Step-2:
· Option-1: NW can provide the resource/report configuration in SIBx based on only one UE capability assumption, and UE can report through MSG3 whether the resource/report configuration received in SIBx is supported.
· Option-2: NW can provide the resource/report configuration(s) in SIBx based on one or multiple UE capability assumptions, and UE can report through MSG3 which resource/report configuration(s) received in SIBx is/are supported.
· Option-3: NW can provide the resource/report configuration(s) in SIBx based on one or multiple UE capability assumptions, and UE can report through MSG3 the supported capability(s) of early SRS/CSI/CSI-RS triggering (e.g., whether to support this feature, max number of CSI-RS ports, xTyR for SRS-AS, max bandwidth of the CSI-RS/SRS-AS etc.).
Note: The term “capability” or “UE capability” above does not mean legacy RRC based UE capability.



Question-1: Whether to support Proposal 1.1.3 as follows?
Proposal 1.1.3
For early triggering of aperiodic TRS when UE transition from IDLE/INACTIVE to CONNECTED mode, support Option-1, i.e.,
· In Step-1, SIBx provides one CSI resource configuration for aperiodic TRS
· FFS: Whether to support more than one TRS resource sets provided in one CSI resource configuration (e.g., TRS resource sets can be provided with different triggering offsets, numbers of TRS bursts)
· In Step-2, UE reports through MSG3 whether the CSI resource and/or report configuration for aperiodic TRS provided in SIBx is supported.
· FFS: Whether/How UE additionally reports via MSG3 the number of TRS bursts UE needs

FL’s note: In RAN1#122, three options of Step-1 and Step-2 are listed for not only SRS/CSI reporting but also TRS, please show your preference selected from these options identified in RAN1#122. Note that companies have agreed providing multiple configurations is only for catering to different UE capabilities. Unlike SRS or CSI-RS for CSI, the configuration of one-port TRS can be provided just based on basic UE capability. Hence, it is straightforward that NW only needs to provide one CSI resource configuration for TRS which is applicable to all the UEs. Moreover, supporting different number of TRS bursts (e.g., one burst only or up to two bursts) will not requires different UE capabilities to FL’s understanding. Hence, let’s keep the original proposal to support one CSI resource configuration only (i.e., Option-1). Companies can further discuss whether multiple TRS resource sets provided with different triggering offsets or numbers of TRS bursts. 

Support: Huawei, Xiaomi, Sharp, CATT, Fujitsu, TCL, Ofinno, Sony, Apple, Ericsson, Qualcomm, Lenovo, Fainity
Not support:  
------------------------------------------------------------------------------------------------------------------
(Resumed) In Step-1, whether SRS configuration is always associated with CSI report configuration for PMI-free report?
· Yes: vivo, AT&T, HONOR, NTT DOCOMO, vivo, NEC, Apple
· No: MediaTek, Samsung, ETRI, Huawei, Nokia, Spreadtrum, Qualcomm, ZTE, Sharp, InterDigital, Futurewei, Ericsson

FL’s note: Based on the companies input and FL’s observation for Question-3 of Issue 1.1.1, to enable joint triggering of SRS + CSI reporting (at least for PMI-free reporting) if needed, it can be achieved by NW implementation that a MAC-CE simultaneously indicates SRS triggering and a CSI triggering. Hence, the following conclusion is recommended.

Question 2: Whether to support Conclusion 1.1.3B as follows?
Conclusion 1.1.3B
For resource/reporting configuration in SIBx when UE transition from IDLE/INACTIVE to CONNECTED mode, there is no RAN1 consensus to provide SRS resource(s) in a CSI report configuration or introduce RRC-based association between SRS configuration(s) and CSI report configuration(s).

Support: 
Not support:  
------------------------------------------------------------------------------------------------------------------
Question-3: Whether to support Proposal 1.1.3B and Proposal 1.1.3D as follows?
Proposal 1.1.3C
For early triggering of SRS-AS when UE transition from IDLE/INACTIVE to CONNECTED mode, if multiple SRS configurations are provided by SIBx in Step-1, down-select one from the following alternatives for design of Step-1 and Step-2:
· Alt-1: The SRS configurations can be provided for same or different ‘xTyR’ capability assumptions.
· FFS: In Step-2, whether UE indicate the supported ‘xTyR’ capability assumption(s) instead of the supported SRS configuration(s) through MSG3.  
· Alt-2: The SRS configurations are provided for different ‘xTyR’ capability assumptions, respectively.
· Note: In Step-2, as agreed RAN1#122bis, UE indicates the supported SRS configuration(s) through MSG3.  

Support: 
Not support:  

Proposal 1.1.3D
For early triggering of aperiodic CSI reporting and associated CSI-RS for CSI when UE transition from IDLE/INACTIVE to CONNECTED mode, if multiple CSI report configurations are provided by SIBx in Step-1, down-select one from the following alternatives for design of Step-1 and Step-2:
· Alt-1: The CSI resource configurations for channel measurement associated with the CSI report configurations can be configured with the same or different number(s) of the CSI-RS ports.
· FFS: In Step-2, whether UE indicate the supported number(s) of CSI-RS ports instead of the supported CSI report configuration(s) through MSG3.  
· Alt-2: The CSI resource configurations for channel measurement associated with the CSI report configurations are configured with different numbers of the CSI-RS ports, respectively.
· Note: In Step-2, as agreed RAN1#122bis, UE indicates the supported CSI report configuration(s) through MSG3.  

Support: 
Not support:  

FL’s note: If Alt-1 is adopted, Xiaomi, InterDigital and ZTE further consider UE indicates the supported capability assumption instead of the supported SRS configuration(s) and CSI report configuration(s) through MSG3 because the reporting on the supported capability assumption could have less reporting overhead. This issue can be further discussed after down-selection between Alt-1 and Alt-2.  If Alt-2 is adopted, UE reporting of the supported SRS configuration(s) and the support CSI reporting configuration(s) is equivalent to UE reporting of the supported UE capability assumptions on ‘xTyR’ capability assumption and the number of CSI-RS ports.

	1.1.4
	Step-3: NW triggers early SRS-AS/CSI-RS/CSI via MSG4
	PUSCH allocation for aperiodic CSI reporting
	Agreement: 
On PUSCH allocation for MSG4-triggered aperiodic CSI reporting associated with aperiodic CSI-RS for CSI, when UE transition from IDLE/INACTIVE to CONNECTED mode, down select one from the following alternatives to determine PUSCH for carrying the aperiodic CSI report by RAN1#123:
· Alt-1: The PUSCH is scheduled by MAC CE in MSG4 along with the aperiodic CSI report triggering.
· Alt-2: The PUSCH is scheduled by a legacy DCI after MSG4 
· Alt-3: The PUSCH is configured by SIBx providing resource/reporting configuration for early triggering of aperiodic CSI reporting.
Note: The timeline of PUSCH for aperiodic CSI reporting is separately discussed.



Alt-1: Futurewei, Nokia (2nd), InterDigital, Ericsson, TCL, Huawei, QUECTEL, ZTE, CATT, AT&T, xiaomi, LGE, Samsung (1st), Fujitsu, ETRI (1st), Ofinno, Apple, Panasonic, ITRI, Google, Rakuten
Alt-2: Nokia (1st), MediaTek, Spreadtrum, vivo, NTT DOCOMO, Sharp, Qualcomm, Lenovo
Alt-3: NEC, OPPO, Samsung (2nd), China Telecom, ETRI (2nd), NEC

Question 1: Whether to support Proposal 1.1.4 as follows?
Proposal 1.1.4 
On PUSCH allocation for MSG4-triggered aperiodic CSI reporting associated with aperiodic CSI-RS for CSI, when UE transition from IDLE/INACTIVE to CONNECTED mode, support Alt-1, i.e., the PUSCH is scheduled by MAC CE in MSG4 along with the aperiodic CSI report triggering.
 
Support: Samsung, Huawei, Xiaomi, LGE, OPPO, ZTE, CATT, Fujitsu, InterDigital, Google, Rakuten, Futurewei, TCL, Ofinno, Sony, Apple, Ericsson, Fainity
Not support: NTT DOCOMO, vivo (Alt-2), Spreadtrum (Alt-2), NEC (Alt-3), Qualcomm (Alt-2), Lenovo (Alt-2)
------------------------------------------------------------------------------------------------------------------
Question 2: Whether the following frequency/time/code-domain settings is dynamically indicated in a triggering MAC-CE or configured in SIBx (as a part of resource configuration)?  
	FD-related setting 
	Comb offset for SRS
· Dynamic indicated by MAC-CE: NEC, Samsung, Rakuten, Futurewei
· Configured in SIBx: CATT, MediaTek, Huawei, vivo, Nokia, LGE, Spreadtrum, Fujitsu, TCL, Lenovo

	TD-related setting 
	Repetition factor for SRS
· Dynamically indicated by MAC-CE: InterDigital, Huawei, NEC, Rakuten, Futurewei, Ofinno
· Configured in SIBx: vivo, Nokia, LGE, Spreadtrum, Qualcomm, ZTE, Fujitsu, Rakuten, TCL, Lenovo
Slot offset for SRS/CSI-RS for CSI/TRS
· Dynamically indicated by MAC-CE: Ericsson, QUECTEL, ZTE, NEC, OPPO, Samsung, China Telecom, NTT DOCOMO, Huawei, Nokia, Xiaomi, LGE, Qualcomm, ZTE, Rakuten, Futurewei, Ofinno, Sony, Lenovo
· Configured in SIBx: CATT, OPPO, Samsung, China Telecom, Fujitsu, Lenovo, vivo, Nokia, ZTE, Fujitsu, TCL

	CD-related setting
	Cyclic shift for SRS
· Dynamically indicated by MAC-CE: NEC, Samsung, Rakuten, Futurewei
· Configured in SIBx: CATT, MediaTek, Huawei, vivo, Nokia, LGE, Spreadtrum, ZTE, Fujitsu, TCL, Lenovo





	1.1.5
	Step-4: RS-AS Transmission, CSI-RS reception, and/or CSI reporting
	Question 1: How to determine the PL RS of SRS and QCL source of CSI-RS for CSI and TRS? 
· Option-1: PDCCH DMRS (corresponding to MSG2 and/or MSG4)
· Option-2: The SSB the UE identified during the initial access procedure
· Option-3: The TRS transmitted before MSG4-triggered CSI-RS for CSI or SRS   

QCL source of TRS
Option-1: Nokia,
Option-2: Nokia, MediaTek, vivo, xiaomi, Samsung, NTT DOCOMO, Huawei, LGE, Spreadtrum, Qualcomm, ZTE, Sharp, CATT, Fujitsu, Google, Rakuten, Futurewei, TCL, Ofinno, Sony, Apple, Lenovo, Ericsson, Fainity

FL’s note: According to the current spec TS38.214, the source RS of QCL-Type A+QCL-TypeD for aperiodic TRS should be a same periodic TRS. If we support aperiodic TRS only (no periodic TRS), then additional QCL source definition (based on SSB, i.e., Option-2) should be introduced. 

PL RS of SRS
Option-1:
Option-2: Nokia, MediaTek, vivo, xiaomi, Samsung, NTT DOCOMO, Huawei, LGE, Spreadtrum, Qualcomm, ZTE, Sharp, CATT, Fujitsu, Google, Rakuten, Futurewei, TCL, Ofinno, Sony, Apple, Lenovo, Ericsson, Fainity
Option-3:

QCL source of CSI-RS for CSI
Option-1: Nokia, Rakuten
Option-2: MediaTek, xiaomi, Samsung, NTT DOCOMO, Huawei, Spreadtrum, Qualcomm, ZTE, Sharp, CATT, Fujitsu, Google, TCL, Ofinno, Sony, Apple, Lenovo
Option-3: vivo, Nokia, LGE, Futurewei, Fainity
Option-2 + Option-3: Ericsson
FL’s note: According to the current spec TS38.214, the source RS for CSI-RS for CSI could be:
	(TS38.214)
[image: ]


An SSB cannot be an QCL source for any QCL type for CSI-RS for CSI, based on the above spec. Companies is encouraged to think about whether to support Option-3 only to follow the legacy QCL source definition or to support Option-2 only by introducing new QCL source definition (based on SSB)  
------------------------------------------------------------------------------------------------------------------
Question 2: To determine the slot for aperiodic SRS-AS transmission or aperiodic CSI-RS reception, how to define the reference slot for applying the triggering offset?
· Alt-1: The reference slot is the first slot that is 3ms after UE transmits HARQ-ACK for the MSG4 PDSCH carrying the triggering MAC-CE
· Alt-2: The reference slot is the slot when UE receives the MSG4 PDSCH carrying the triggering MAC-CE

Alt-1: Nokia, MediaTek, CATT, Samsung, Huawei, Xiaomi, LGE, Spreadtrum, Qualcomm (CSI-RS), ZTE, Sharp, Fujitsu, Google, Futurewei, TCL, Ofinno, Sony, Lenovo, Ericsson, Fainity
Alt-2: InterDigital, Qualcomm (SRS), ZTE
------------------------------------------------------------------------------------------------------------------
Question-3: Whether to apply legacy CSI computation delay requirement () for MSG4-triggered aperiodic CSI reporting associated with aperiodic CSI-RS for CSI as follows? 
· The duration between the first symbol of the reference slot and the first symbol of PUSCH carrying aperiodic CSI report should satisfy the legacy CSI computation  delay requirement. 
· The definition of the reference slot follows the outcome of Question 2 in Issue 1.1.5.
· The duration between the last symbol among the associated CSI-RS resource(s) for channel and associated CSI-IM resource for interference measurement and the first symbol of PUSCH carrying aperiodic CSI report should satisfy the legacy CSI computation  delay requirement. 

Support: MediaTek, Qualcomm, Samsung, Huawei, vivo, Xiaomi, LGE, OPPO, Spreadtrum, Qualcomm, Sharp, InterDigital, Google, Futurewei, TCL, Ofinno, Sony, Apple, Lenovo, Ericsson
Not support: ZTE (FFS ) 

FL’s note: Legacy CSI computation delay requirement () is UE capability-independent (i.e. pre-defined in specification).



Table 1-2 Company inputs for Issue 1.1
	Company
	Input

	Mod
	No company’s input is required




Issue 1.2 – SCell transition from deactivation to activation
Table 1-3 Summary for Issue 1.2
	#
	Issue
	Companies’ view and Moderator’s summary/proposal

	1.2.1
	Use case of early triggering 
	Whether to limit early SRS-AS/CSI/CSI-RS triggering only to Rel-17 SCell activation 
· Applicable to both Rel-15 and Rel-17 SCell activation
· Support: Samsung, MediaTek, Nokia, Spreadtrum, OPPO, Fujitsu, NTT DOCOMO, HONOR, Sharp, xiaomi, Rakuten, Lenovo, ZTE, NEC, Fujitsu, Ofinno
· Limit only to Rel-17 SCell activation 
· Support: FUTUREWEI, Huawei, ETRI, Qualcomm, China Telecom, LGE, vivo, ETRI, CATT

FL’s note: Some companies argued that there is no TRS available during activation and the SCell could be an unknown cell, if based on Rel-15 SCell activation. They worried about the long activation latency due to no TRS and unknown SCell will make early SRS/CSI useless. 

Question 2: Whether to support Proposal 1.2.1B as follows?
Proposal 1.2.1B
For SCell transition from deactivation to activation, at least support triggering early aperiodic SRS and/or early aperiodic CSI reporting based on Rel-17 fast SCell activation. 
· FFS: Support of triggering early aperiodic SRS and/or early aperiodic CSI reporting based on Rel-15 SCell activation

Support: NTT DOCOMO, Huawei, vivo, Nokia, Xiaomi, LG, Spreadtrum, Qualcomm, ZTE, Sharp, CATT, Fujitsu, Google, Rakuten, Futurewei, Apple, Lenovo, Ericsson
Not support: OPPO, Samsung, NEC, Ofinno


	1.2.2
	Step-1: Early triggering via SCell activation command
	Trigger mechanism of early SRS/CSI/CSI-RS
	Agreement (RAN1#122bis): 
On triggering mechanism for early aperiodic SRS-AS transmission on a SCell and early aperiodic CSI reporting for a SCell, based on the legacy SCell activation activating the SCell, down-select one from the followings in RAN1#123 meeting: 
· Alt-1 (Implicit mechanism): 
· For early aperiodic SRS-AS transmission, the SRS resource set(s) triggered for the SCell is determined according to RRC configuration.
· For early aperiodic CSI reporting, the CSI report configuration(s) triggered for the SCell is determined according to RRC configuration
· Alt-2 (Explicit mechanism): 
· For early aperiodic SRS-AS transmission, the SRS resource set(s) triggered for the SCell is determined according to an indication in SCell activation command.
· For early aperiodic CSI reporting, the CSI report configuration(s) triggered for the SCell is determined according to an indication in SCell activation command.


 
Alt-1: Nokia, Spreadtrum, NEC, Sony, Apple, Panasonic
Alt-2: Futurewei, InterDigitial, Ericsson, MediaTek, TCL, vivo, Huawei, QUECTEL, ZTE, CATT, AT&T, xiaomi, OPPO, Samsung, China Telecom, Fujitsu, LGE, NTT DOCOMO, Qualcomm, Rakuten

Question 1: Whether to support Proposal 1.2.2A as follows?

Proposal 1.2.2A
On triggering mechanism for early aperiodic SRS-AS transmission on a SCell and early aperiodic CSI reporting for a SCell, based on the legacy SCell activation activating the SCell, support Alt-2, i.e., 
· For early aperiodic SRS-AS transmission, the SRS resource set(s) triggered for the SCell is determined according to an indication in SCell activation command.
· For early aperiodic CSI reporting, the CSI report configuration(s) triggered for the SCell is determined according to an indication in SCell activation command.

Support: Samsung, NTT DOCOMO, Huawei, Nokia, Xiaomi, LG, OPPO, NEC, Qualcomm, ZTE. Sharp, CATT, Fujitsu, InterDigital, Google, Rakuten, Futurewei, Ofinno, Sony, Apple, Lenovo, Ericsson
Not support: Spreadtrum
 

	1.2.3
	Step-2: SRS-AS transmission, CSI-RS reception, or CSI reporting
	Question 1: To determine the slot for aperiodic SRS-AS transmission or aperiodic CSI-RS reception, how to define the reference slot for applying the triggering offset?
· Alt-1: The reference slot is the first slot that is 3ms after UE transmits HARQ-ACK for the PDSCH carrying SCell activation command.
· Support: Futurewei, Nokia, xiaomi, MediaTek, Qualcomm, Sony, Samsung, OPPO, China Telecom, Spreadtrum, LGE, Sharp, xiaomi, Rakuten, vivo, ETRI, Lenovo, NTT DOCOMO, NEC, Huawei, Ericsson

Question 1: Whether to support Proposal 1.2.3 as follows?
Proposal 1.2.3
To determine the transmission/reception slot of the aperiodic SRS-AS/CSI-RS triggered based on legacy SCell activation command, for applying a slot offset between a reference slot and a transmission/reception slot of the triggered aperiodic SRS-AS/CSI-RS, the reference slot is the first slot that is 3ms after UE transmits HARQ-ACK for the PDSCH carrying the SCell activation command.

Support: Samsung, NTT DOCOMO, Huawei, vivo, Nokia, Xiaomi, LG, OPPO, Spreadtrum, Qualcomm, ZTE, Sharp, CATT, Fujitsu, Google, Rakuten, Futurewei, Ofinno, Sony, Apple, Lenovo, Ericsson
Not support:




Table 1-4 Company inputs for Issue 1.2
	Company
	Input

	Mod
	No company’s input is required




Issue 1.3 – SCell transition from dormant to non-dormant BWP
Table 1-5 Summary for Issue 1.3
	#
	Issue
	Companies’ view and Moderator’s summary/proposal

	1.3.1
	Use case of early triggering
	No issue identified for this meeting 

	1.3.2
	Step-1: Early triggering via the DCI indicating switching out of SCell dormancy
	Triggering mechanism of early SRS/CSI/CSI-RS
	Proposal 1.3.2: 
On triggering mechanism for early aperiodic SRS-AS transmission on a SCell and early aperiodic CSI reporting for a SCell, via a DCI indicating switching out of SCell dormancy for the SCell, down-select one from the followings in RAN1#123 meeting: 
· Alt1(Implicit mechanism): 
· For early aperiodic SRS-AS transmission, the SRS resource set(s) triggered for the SCell is determined according to RRC configuration.
· For early aperiodic CSI reporting, the CSI report configuration(s) triggered for the SCell is determined according to RRC configuration.
· Note: All legacy DCI formats for switching out of SCell dormancy (i.e., DCI formats 0_1/0_3/1_1/1_3/2_6) are applicable
· FFS: PUSCH for aperiodic CSI reporting and the serving cell where the PUSCH is transmitted on
· Alt2 (Explicit mechanism): 
· For early aperiodic SRS-AS transmission, the SRS resource set(s) triggered for the SCell is determined according to a field in the legacy DCI indicating switching out of SCell dormancy for the SCell
· FFS: Applicable DCI formats (e.g., DCI format 0_1/0_3/1_1/1_3)
· FFS: Which field in the legacy DCI is used for triggering aperiodic SRS-AS 
· FFS: How to support the triggering for one or multiple SCells indicated with switching out of dormancy
· For early aperiodic CSI reporting, the CSI report configuration(s) triggered for an SCell is determined according to ‘CSI request’ field in the DCI indicating switching out of SCell dormancy for the SCell
· Support DCI formats 0_1/0_3


Alt-1: Nokia, TCL (DCI format 2_6), Spreadtrum, vivo, Huawei, xiaomi, OPPO (SRS), Samsung (DCI format 2_6), ETRI (DCI format 2_6), Panasonic, NTT DOCOMO
Alt-2: Futurewei, Ericsson, MediaTek, TCL, CATT, xiaomi, OPPO (CSI), Samsung, ETRI, Ofinno, Apple
· Using ‘SRS request’ field for aperiodic SRS triggering: Futurewei, Ericsson, MediaTek, TCL, CATT, Apple
· Using ‘CSI request’ field for aperiodic SRS triggering: ZTE

Whether to support DCI format 2_6
Support: Nokia, TCL, Spreadtrum, Huawei, OPPO (SRS only), vivo, OPPO, Lenovo, Samsung, Google (open), Ofinno
Not support: Futurewei, CATT, Qualcomm, Ericsson, MediaTek

FL’s Note: For UE-specific DCI 0_1/0_3/1_1/1_3, more companies prefer explicit triggering mechanism (Alt-2) because of better NW flexibility of dynamic indication and leveraging the legacy framework as much as possible. For UE-group common DCI 2_6, it is controversial whether/how to support it. Based on the current situation, I suggest adopting Alt-2 for UE-specific DCI 0_1/0_3/1_1/1_3 and further study whether/how to support DCI format 2_6 for early SRS/CSI-RS/CSI triggering. 

Question 1: Whether to support Proposal 1.3.2 as follows? 
Proposal 1.3.2
On triggering mechanism for early SRS/CSI-RS/CSI, via a DCI indicating switching out of dormancy for an SCell(s) based on legacy UE-specific DCI formats (e.g., DCI format 0_1/0_3/1_1/1_3),  
· For triggering aperiodic SRS-AS, the SRS resource set(s) triggered for the SCell(s) is determined according to existing field(s) in the legacy DCI indicating switching out of dormancy for the SCell(s)
· FFS: Applicable DCI formats (e.g., DCI format 0_1/0_3/1_1/1_3)
· FFS: Which field(s) in the legacy DCI is used for triggering aperiodic SRS-AS 
· FFS: How to support the triggering for one or multiple SCells indicated with switching out of dormancy
· For triggering aperiodic CSI reporting and associated CSI-RS for CSI, the CSI report configuration(s) triggered for the SCell(s) is determined according to ‘CSI request’ field in the DCI formats 0_1/0_3 indicating switching out of dormancy for the SCell(s)
· FFS: Whether/How to ensure that the serving cell(s) provided by carrier configured in the CSI report configuration(s) is one of the SCell(s) indicated with switching out of dormancy via DCI formats 0_1/0_3. 
FFS: Whether/How to support DCI format 2_6 for early SRS/CSI-RS/CSI triggering

Support: Samsung, Qualcomm, ZTE, CATT, Google, Futurewei, TCL, Ofinno, Lenovo, Ericsson
Not support: NTT DOCOMO, Huawei, vivo, Nokia, Xiaomi, OPPO, Spreadtrum


	1.3.3
	Step-2: Timeline for SRS-AS, CSI-RS reception, or CSI reporting
	Question 1: To determine the slot for aperiodic SRS-AS transmission or aperiodic CSI-RS reception, which alternatives regarding the reference slot definition do you support, for applying the triggering offset?
· Alt-1: The reference slot as the first slot after BWP switching to non-dormant BWP is completed.
· Alt-2: The reference slot is the slot when UE receives the DCI. 

Alt-1: Nokia, MediaTek, Samsung, Nokia, Xiaomi, Spreadtrum, Sony, Lenovo
Alt-2: Huawei, OPPO, ZTE, TCL, Apple, Ericsson, Ofinno

FL’s Note: According to RAN4 spec, the UE is not expected to perform DL reception or UL transmission during BWP switching, such that the triggered SRS or CSI reporting must be after BWP switching completion. 



Table 1-6 Company inputs for Issue 1.3
	Company
	Input

	Mod
	No company’s input is required




Issue 2 – CSI-RS frequency-domain density reduction
Table 2-1 Summary for Issue 2
	#
	Issue
	Companies’ view and Moderator’s summary/proposal

	2.1
	New frequency-domain density 1/3, 1/4, 1/6, 1/8
	The support of new frequency-domain densities for the following configurations are still pending: 
· ρ = 1/4 for K=3 16-port NZP CSI-RS resources in a resource set aggregating 48 CSI-RS ports
· ρ = 1/3 for K=2 24-port NZP CSI-RS resources in a resource set aggregating 48 CSI-RS ports
· ρ = 1/6 for K=2 24-port NZP CSI-RS resources in a resource set aggregating 48 CSI-RS ports
· ρ = 1/8 for K=4 16-port NZP CSI-RS resources in a resource set aggregating 64 CSI-RS ports
· ρ = 1/8 for K=4 32-port NZP CSI-RS resources in a resource set aggregating 128 CSI-RS ports
· ρ = 1/8 for K=2 24-port NZP CSI-RS resources in a resource set aggregating 48 CSI-RS ports
· ρ = 1/8 for K=2 32-port NZP CSI-RS resources in a resource set aggregating 64 CSI-RS ports
· ρ = 1/8 for K=3 16-port NZP CSI-RS resources in a resource set aggregating 48 CSI-RS ports

Question: Let’s focus on ρ = 1/8 first (note that we don’t have any agreement to support this density). Whether to support Proposal 2.1 as follows?
Proposal 2.1
Support frequency-domain density ρ = 1/8 for K NZP CSI-RS resources in the same CSI-RS resource set for 48/64/128 CSI-RS ports aggregation with the following configurations:
· K=4 16-port NZP CSI-RS resources in a resource set aggregating 64 CSI-RS ports
· K=4 32-port NZP CSI-RS resources in a resource set aggregating 128 CSI-RS ports
· K=2 24-port NZP CSI-RS resources in a resource set aggregating 48 CSI-RS ports
· K=2 32-port NZP CSI-RS resources in a resource set aggregating 64 CSI-RS ports
Note: Other configurations are not precluded
Note: Different frequency-domain densities configured to the K NZP CSI-RS resources in the same CSI-RS resource set for 48/64/128 CSI-RS ports aggregation are not precluded

Support: Kyocera, OPPO, CEWiT, LGE, Sharp, Xiaomi, vivo, Samsung, InterDigital, AT&T, Lenovo, NTT DOCOMO, NEC, Ericsson, MediaTek, ETRI, Huawei, CATT, Sony, Lenovo, Nokia (K=4 only), ZTE (K=4 only), Spreadtrum (K=4 only), Fujitsu (K=4 only), TCL (K=4 only)
Concern: Apple (ρ = 1/8), Qualcomm (ρ = 1/8)

FL Note: If consensus cannot be reached on supporting ρ = 1/8 in this meeting, I will recommend to state this explicitly as a conclusion.

	2.2
	Legacy specification restriction on frequency density in a CSI subband for the new density
	FL Note: In current specification, there is a restriction on the density of CSI-RS port within a CSI subband as follows.
	Clause 5.2.1.4 in TS 38.214
· the csi-ReportingBand as a contiguous or non-contiguous subset of subbands in the bandwidth part for which CSI shall be reported. 
· A UE is not expected to be configured with csi-ReportingBand which contains a subband where a CSI-RS resource linked to the CSI Report setting has the frequency density of each CSI-RS port per PRB in the subband less than the configured density of the CSI-RS resource.


Based on the received contributions, companies are amenable to applying the legacy restriction to the new identities ρ = 1/4 and ρ = 1/8. In contrast, there are concerns about ρ = 1/3 and ρ = 1/6, as the legacy restriction may not be compatible with the current CSI subband sizes (4, 8, 16, and 32). Whether to introduce new CSI subband size(s) for ρ = 1/3 and ρ = 1/6 remains a pending issue (Issue 2.3). Therefore, I recommend that we conclude on ρ = 1/4 and ρ = 1/8 first, and revisit ρ = 1/3 and ρ = 1/6 once a decision on new CSI subband size(s) has been reached.
Question: Whether to support Conclusion 2.2 as follows?
Conclusion 2.2
No enhancement to the following legacy specification restriction on frequency density of CSI-RS port in a CSI subband for the frequency-domain densities ρ = 1/4 and 1/8, i.e., the following from Clause 5.2.1.4 in TS 38.214 shall be applied:
· A UE is not expected to be configured with csi-ReportingBand which contains a subband where a CSI-RS resource linked to the CSI Report setting has the frequency density of each CSI-RS port per PRB in the subband less than the configured density of the CSI-RS resource.
FFS: Whether to apply the legacy specification restriction to the frequency-domain densities ρ = 1/3 and 1/6

Support: Kyoecra, Nokia, LGE, OPPO, ETRI, Spreadtrum, NEC, ZTE, Huawei, Xiaomi, Samsung, Fujitsu, TCL, Sony, Apple, Lenovo, Ericsson, NTT DOCOMO
Concern: 

	2.3
	New CSI subband size and/or new PRG size
	FL Note: Following Issue 2.2, the legacy restriction may not be compatible with the current CSI subband sizes (4, 8, 16, 32) for ρ = 1/3 and ρ = 1/6. Several companies therefore propose introducing new CSI subband sizes that are integer multiples of 1/ρ (e.g., 6, 12, 24, 30). Some companies further propose defining new PRG size(s) to accommodate these new CSI subband sizes, if supported. To FL’s understanding, introducing new PRG size(s) is not necessary because legacy PRG sizes can be used (e.g., PRG size 2 for CSI subband sizes 6, 12, 24, 30; PRG size 4 for CSI subband sizes 12, 24). Several companies also expressed strong concern about introducing new PRG size(s) due to the large specification impact. FL Recommendation:
· Support new CSI subband size(s) for ρ = 1/3 and ρ = 1/6 that are integer multiples of 1/ρ (e.g., 6, 12, 24, 30)
· Do not introduce new PRG size(s); use legacy PRG sizes to map the new subband sizes (e.g., PRG size 2 for 6, 12, 24, 30; PRG size 4 for 12, 24), thereby avoiding unnecessary specification changes.
· Further study on what CSI subband size(s) is supported for different BWP sizes

Question: Whether to support Proposal 2.3 as follows?

Proposal 2.3
For CSI-RS frequency-domain densities ρ = 1/3 and 1/6, support new CSI subband size(s) that is integer multiples of 1/ρ. 
· Note: Legacy PRG sizes are reused without enhancement.
· Note: The new CSI subband size(s) is integer multiples of legacy PRG size (i.e., 2 or 4)
· FFS: Candidate values of the new CSI subband sizes for different BWP sizes

Support: Kyoecra, Nokia, LGE, ETRI, ZTE, Sharp, Huawei, CATT, Xiaomi, Samsung, Fujitsu, TCL, Apple, Lenovo, NTT DOCOMO
Not support: Sony, Ericsson
Concern: OPPO, 

	2.4
	Frequency-domain density among the K NZP CSI-RS resources in a CSI-RS resource set aggregating 48/64/128 CSI-RS ports 
	Question: Whether to support Proposal 2.4 as follows?
Proposal 2.4
Support different frequency-domain densities configured to the K NZP CSI-RS resources in the same CSI-RS resource set for 48/64/128 CSI-RS ports aggregation.

Support: Kyocera, InterDigital, vivo, LGE, NEC, Fujitsu, Huawei
Concern: MediaTek, Nokia, HONOR, OPPO, Sharp, Xiaomi, Samsung, Apple, AT&T, Lenovo, NTT DOCOMO, ZTE, Ericsson, ETRI, CATT, TCL, Sony, Lenovo, NTT DOCOMO

FL Note: If consensus cannot be reached on supporting different frequency-domain densities configured to the K NZP CSI-RS resources in the same CSI-RS resource set in this meeting, I will recommend to state this explicitly as a conclusion.

	2.5
	New specification restriction on the occupied RB location(s)
	Question: Whether to introduce the following specification restriction for the frequency-domain densities = 1/3, 1/4, 1/6, and 1/8? 
· For 48/64/128 CSI-RS ports aggregated over multiple CSI-RS resources with density = 1/3, 1/4, 1/6, or 1/8, the occupied RE patterns of all the aggregated NZP CSI-RS resources shall be aligned with those occupied by one or multiple legacy ZP CSI-RS resources.

Support: ZTE, Spreadtrum, Apple
Not support (handled by NW implementation): MediaTek, Ericsson, vivo, Samsung, OPPO, Huawei, Kyocera, Nokia, LGE, OPPO, ETRI, Sharp, Xiaomi, TCL, Sony, Lenovo, NTT DOCOMO

FL Note: If consensus cannot be reached on this issue in this meeting, I would recommend to state this explicitly as a conclusion.

	2.6
	Cyclic RB position for the K aggregated NZP CSI-RS resources in different Tx occasions?
	Question: Whether to support Proposal 2.6 as follows?
Proposal 2.6
For K NZP CSI-RS resources in the same CSI-RS resource set for 48/64/128 CSI-RS ports aggregation, support cyclic RB position for the K aggregated NZP CSI-RS resources in different transmission occasions.

Support: Huawei, CEWiT, Docomo, Nokia, NTT DOCOMO, Fujitsu, IIT Kanpur, Fujitsu
Concern: OPPO, Xiaomi, Samsung, Apple, AT&T, ZTE, Ericsson, CATT, MediaTek, vivo, LGE, TCL, Lenovo


FL Note: If consensus cannot be reached on this issue in this meeting, I would recommend to state this explicitly as a conclusion.


Table 2-2 Company inputs for Issue 2
	Company
	Input

	[bookmark: _Hlk214214028]Mod
	No company’s input is required 



Appendix: Agreements/conclusions before/in RAN1#123 meeting
	RAN1#123

	


	RAN1#122bis

	Agreement:
For early triggering of SRS-AS when SCell transition from a dormant BWP to a non-dormant BWP, support aperiodic SRS-AS transmission on the non-dormant BWP, triggered via a DCI indicating switching out of SCell dormancy.
· Legacy DCI format(s) for switching out of SCell dormancy is reused without introducing new DCI field or resizing the existing DCI field
· FFS: Which DCI format(s) from DCI format 0_1/0_3/1_1/1_3/2_6 is supported
· FFS: Triggering mechanism(s)
· FFS: Timeline of the aperiodic SRS-AS transmission (requirement is up to RAN4)

Agreement:
For early triggering of CSI/CSI-RS when SCell transition from a dormant BWP to a non-dormant BWP, support aperiodic CSI reporting for the non-dormant BWP, triggered via a DCI indicating switching out of SCell dormancy.
· The aperiodic CSI reporting is associated with aperiodic CSI-RS for CSI on the non-dormant BWP
· Legacy DCI format(s) for switching out of SCell dormancy is reused without introducing new DCI field or resizing the existing DCI field
· FFS: Which DCI format(s) from DCI format 0_1/0_3/1_1/1_3/2_6 is supported
· FFS: Triggering mechanism(s)
· FFS: Timeline of the aperiodic CSI reporting and corresponding aperiodic CSI-RS for CSI (requirement is up to RAN4)

Agreement:
For UE transition from IDLE/INACTIVE to CONNECTED mode, support the followings for aperiodic CSI reporting triggered by MSG4:
· For PMI-based reporting, support the report quantity ‘CRI-RI-PMI-CQI’
· FFS: ‘CRI-RI-LI-PMI-CQI’
· For PMI-free reporting, support the report quantity ‘CRI-RI-CQI’

Agreement:
For early TRS reception when UE transition from IDLE/INACTIVE to CONNECTED mode, down-select one from the followings in RAN1#122bis meeting:
· Alt-1: Support aperiodic TRS triggered by MSG4 only
· Alt-2: Support periodic TRS triggered by MSG4 and aperiodic TRS triggered by MSG4
· Alt-3: Support periodic TRS triggered by MSG4 only

Agreement
For UE transition from IDLE/INACTIVE to CONNECTED mode, using MAC-CE in the PDSCH for MSG4 to trigger early aperiodic SRS-AS/CSI-RS/CSI
· Note: How to determine the PUSCH for aperiodic CSI reporting is separately discussed. 

Agreement
For SCell transition from deactivation to activation, support the followings for aperiodic CSI reporting triggered based on legacy SCell activation command:
· For PMI-based reporting, support the report quantity ‘CRI-RI-PMI-CQI’
· FFS: ‘CRI-RI-LI-PMI-CQI’
· For PMI-free reporting, support the report quantity ‘CRI-RI-CQI’

Agreement
For SCell transition from dormant-BWP to non-dormant BWP, support the followings for aperiodic CSI reporting triggered via a DCI indicating switching out of SCell dormancy:
· For PMI-based reporting, support the report quantity ‘CRI-RI-PMI-CQI’
· FFS: ‘CRI-RI-LI-PMI-CQI’
· For PMI-free reporting, support the report quantity ‘CRI-RI-CQI’

Agreement
For early aperiodic SRS-AS/CSI-RS/CSI triggering (i.e., early triggering of aperiodic SRS-AS transmission, aperiodic CSI-RS reception, aperiodic CSI reporting) when UE transition from INACTIVE to CONNECTED mode, reuse the procedure for UE transition from IDLE to CONNECTED mode.

Agreement
For early triggering of SRS-AS when UE transition from IDLE/INACTIVE to CONNECTED mode, support Option-2 as follows:
· In Step-1, SIBx provides one or multiple SRS configurations based on one or multiple ‘xTyR’ UE capability assumptions.
· At least one SRS configuration(s) resource sets for SRS-AS in an SRS configuration is provided for a same ‘xTyR’  
· FFS: Information to be provided in SRS configuration(s)
· FFS: Whether Configuration information could be SRS configuration or the CSI report configuration for PMI-free report.
· FFS: Whether SRS configuration can be associated with CSI report configuration for PMI-free report.
· In Step-2, UE reports through MSG3 which/whether the SRS configuration(s) provided in SIBx is/are supported.
· FFS: How to report which/whether the SRS configuration(s) provided in SIBx is/are supported.

Agreement:
For early triggering of aperiodic CSI reporting and the associated CSI-RS for CSI when UE transition from IDLE/INACTIVE to CONNECTED mode, support Option-2 as follows:
· In Step-1, SIBx provides one or multiple CSI report configurations based on one or multiple UE capability assumptions 
· Each CSI reporting configuration is associated with a CSI resource configuration for channel measurement.
· The CSI-RS resource set(s) in the CSI resource configuration for channel measurement is provided with a same number of CSI-RS ports 
· Each CSI reporting configuration is associated with a CSI resource configuration for CSI-IM based interference measurement.
· FFS: Support of NZP CSI-RS based interference measurement 
· FFS: Information to be provided in a CSI report/resource configuration
· In Step-2, UE reports through MSG3 which/whether the CSI report configuration(s) provided in SIBx is/are supported.
· FFS: How to report which/whether the CSI report configuration(s) provided in SIBx is/are supported.

Agreement: 
On PUSCH allocation for MSG4-triggered aperiodic CSI reporting associated with aperiodic CSI-RS for CSI, when UE transition from IDLE/INACTIVE to CONNECTED mode, down select one from the following alternatives to determine PUSCH for carrying the aperiodic CSI report by RAN1#123:
· Alt-1: The PUSCH is scheduled by MAC CE in MSG4 along with the aperiodic CSI report triggering.
· Alt-2: The PUSCH is scheduled by a legacy DCI after MSG4 
· Alt-3: The PUSCH is configured by SIBx providing resource/reporting configuration for early triggering of aperiodic CSI reporting.
Note: The timeline of PUSCH for aperiodic CSI reporting is separately discussed.

Agreement: 
On triggering mechanism for early aperiodic SRS-AS transmission on a SCell and early aperiodic CSI reporting for a SCell, based on the legacy SCell activation activating the SCell, down-select one from the followings in RAN1#123 meeting: 
· Alt-1 (Implicit mechanism): 
· For early aperiodic SRS-AS transmission, the SRS resource set(s) triggered for the SCell is determined according to RRC configuration.
· For early aperiodic CSI reporting, the CSI report configuration(s) triggered for the SCell is determined according to RRC configuration
· Alt-2 (Explicit mechanism): 
· For early aperiodic SRS-AS transmission, the SRS resource set(s) triggered for the SCell is determined according to an indication in SCell activation command.
· For early aperiodic CSI reporting, the CSI report configuration(s) triggered for the SCell is determined according to an indication in SCell activation command.


	RAN1#122

	Agreement:
For UE transition from IDLE/INACTIVE to CONNECTED mode, support at least aperiodic SRS-AS transmission triggered via MSG4 of 4-Step RACH. 

Agreement: 
For UE transition from IDLE/INACTIVE to CONNECTED mode, support aperiodic CSI reporting  triggered via MSG4 of 4-Step RACH based on the followings: 
· The aperiodic CSI reporting is transmitted on PUSCH.
· Support at least aperiodic CSI-RS for CSI associated with the aperiodic CSI reporting
· Support PMI-based reporting with wideband PMI based on Rel-15 Type-I SP codebook and wideband CQI
· FFS: Which report quantity(s) can be configured
· Support PMI-free reporting with wideband CQI 
· FFS: Which report quantity can be configured

Agreement: 
For a UE transition from IDLE to CONNECTED mode, support the following procedure at least for early aperiodic SRS-AS/CSI-RS/CSI triggering (i.e., early triggering of aperiodic SRS-AS transmission, aperiodic CSI-RS reception, aperiodic CSI reporting):
· Step-1: The UE receives the resource/reporting configuration(s) for early SRS-AS/CSI-RS/CSI triggering provided in the system information before MSG3.
· FFS: Which SIB is used to carry the resource/reporting configuration(s) for early SRS-AS/CSI/CSI-RS triggering
· Step-2: The UE reports its capability on early SRS/CSI-RS/CSI triggering through MSG3 
· Step-3: The UE receives MSG4 that triggers early SRS-AS/CSI-RS/CSI based on  the capability reported by the UE.
· Step-4: The UE performs aperiodic SRS-AS transmission, aperiodic CSI-RS reception, and/or aperiodic CSI reporting.
· FFS: Timeline of the aperiodic SRS-AS transmission, aperiodic CSI-RS reception, aperiodic CSI reporting
Note: The term “capability” above does not mean legacy RRC based UE capability.
FFS: For a UE transition from INACTIVE to CONNECTED mode, whether above procedure can be reused at least for early aperiodic SRS-AS/CSI-RS/CSI triggering
Note: Whether the aperiodic SRS-AS transmission, aperiodic CSI-RS reception, and/or aperiodic CSI reporting can be configured/triggered simultaneously will be discussed separately

Agreement: 
CSI-RS frequency-domain density ρ = 1/4 can be configured to the K NZP CSI-RS resources at least for the following cases:
· K=2 24-port NZP CSI-RS resources in a CSI-RS resource set aggregating 48 CSI-RS ports
· K=4 16-port NZP CSI-RS resources in a CSI-RS resource set aggregating 64 CSI-RS ports
· K=2 32-port NZP CSI-RS resources in a CSI-RS resource set aggregating 64 CSI-RS ports
· K=4 32-port NZP CSI-RS resources in a CSI-RS resource set aggregating 128 CSI-RS ports
FFS: K=3 16-port NZP CSI-RS resources in a CSI-RS resource set aggregating 48 CSI-RS ports
Note: It’s not precluded that the frequency-domain density configured to the K NZP CSI-RS resources in the same CSI-RS resource set for 48/64/128 CSI-RS ports aggregation can be different

Agreement: 
For early triggering of SRS-AS when SCell transition from deactivation to activation, support at least aperiodic SRS-AS transmission on a SCell, triggered based on legacy SCell activation command activating the SCell.
· FFS: Timeline of the aperiodic SRS-AS transmission (requirement is up to RAN4)
· FFS: How to trigger the aperiodic SRS-AS transmission based on legacy SCell activation command
· FFS: Whether/what new information is provided in SCell activation command?

Agreement: 
For early triggering of CSI/CSI-RS when SCell transition from deactivation to activation, support aperiodic CSI reporting for a SCell triggered based on legacy SCell activation command activating the SCell.
· The aperiodic CSI reporting is assosicated with at least aperiodic CSI-RS for CSI on the SCell
· FFS: Timeline of the aperiodic CSI reporting and corresponding aperiodic CSI-RS for CSI (requirement is up to RAN4) 
· FFS: How to trigger the aperiodic CSI reporting and corresponding aperiodic CSI-RS for CSI based on legacy SCell activation command?
· FFS: Whether/what new information is provided in SCell activation command?

Agreement: 
For early triggering of SRS-AS/CSI-RS/CSI when UE transition from IDLE to CONNECTED mode, study the following at least three options for Step-1 and Step-2:
· Option-1: NW can provide the resource/report configuration in SIBx based on only one UE capability assumption, and UE can report through MSG3 whether the resource/report configuration received in SIBx is supported.
· Option-2: NW can provide the resource/report configuration(s) in SIBx based on one or multiple UE capability assumptions, and UE can report through MSG3 which resource/report configuration(s) received in SIBx is/are supported.
· Option-3: NW can provide the resource/report configuration(s) in SIBx based on one or multiple UE capability assumptions, and UE can report through MSG3 the supported capability(s) of early SRS/CSI/CSI-RS triggering (e.g., whether to support this feature, max number of CSI-RS ports, xTyR for SRS-AS, max bandwidth of the CSI-RS/SRS-AS etc.).
Note: The term “capability” or “UE capability” above does not mean legacy RRC based UE capability.
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'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter #s-Info
and, when applicable, 'typeD’ with the same CSI-RS resource, or

'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter #s-Info
and, when applicable, 'typeD' with an SS/PBCH block, where SS/PBCH block may have a PCI different from the
PCT of the serving cell. The UE can assume center frequency, SCS, SFN offset are the same for SS/PBCH block
from the serving cell and SS/PBCH block having a PCT different from the serving cell, or

'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter #s-Info
and, when applicable, 'typeD' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher

layer parameter reperition, or

'typeB' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter 7r:s-Info
when 'typeD' is not applicable.




