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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 first Rel-20 NR MIMO offline/online discussion on Monday night (after afternoon coffee break). Please upload your inputs to the draft folder, if any, by 16:30 local time (before afternoon coffee break).

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 1st offline session
Conclusion 1.1.1B
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
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

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 

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.

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

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.

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


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: NEC, China Telecom, Panasonic
------------------------------------------------------------------------------------------------------------------
Early SRS-AS
· Periodic
· Support: Futurewei, Google
· Not support: vivo, Nokia, Spreadtrum, NTT DOCOMO, MediaTek, Qualcomm, OPPO, China Telecom, HONOR, Sharp, Rakuten, EITRI, Apple, Lenovo, NTT DOCOMO, ZTE, CATT, Huawei
· Semi-persistent 
· Support: Futurewei, Google, HONOR
· Not support: Samsung, vivo, Nokia, Spreadtrum, NTT DOCOMO, MediaTek, Qualcomm, OPPO, China Telecom, Sharp, Rakuten, EITRI, Apple, Lenovo, NTT DOCOMO, ZTE, CATT, Huawei

Early CSI-RS for CSI
· Periodic
· Support: Futurewei, Nokia, Google, Qualcomm, 
· Not support: vivo, Spreadtrum, MediaTek, OPPO, China Telecom, HONOR, Sharp, Rakuten, EITRI, Apple, Lenovo, NTT DOCOMO, ZTE, CATT, Huawei
· Semi-persistent 
· Support: Futurewei, HONOR, Google
· Not support: Samsung, vivo, Nokia, Spreadtrum, MediaTek, Qualcomm, OPPO, China Telecom, Sharp, Rakuten, EITRI, Apple, Lenovo, NTT DOCOMO, ZTE, CATT, Huawei

FL’s note: This issue has been discussed for two meetings. It seems the situation stays unchanged. Majority still prefer to focus on aperiodic SRS/CSI-RS. Let’s close this issue in this meeting. The following conclusion is recommended. 
Question 2: Whether to support Conclusion 1.1.1B as follows?
Conclusion 1.1.1B
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

Support: Samsung, NTT DOCOMO, Huawei, vivo, Nokia, Xiaomi, LGE, OPPO, Spreadtrum, NEC, Qualcomm, ZTE, Sharp, CATT, InterDigital, Rakuten, Futurewei, TCL, Ofinno, Sony, Apple, Lenovo, Ericsson, Fainity, China Telecomm, ETRI
Not Support: 
------------------------------------------------------------------------------------------------------------------
Question 3: 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, China Telecom, ETRI, Panasonic


FL’s note: Let’s first discuss whether SRS can be triggered alone. If SRS must be triggered together with aperiodic CSI reporting, associating SRS configuration with CSI reporting configuration is one possible solution.  


	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?
Updated 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 the CSI resource configuration for aperiodic TRS should be associated with a CSI report configuration configured with the report quantity set to none.
· 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, China Telecom, ETRI, Panasonic
Not support:  
------------------------------------------------------------------------------------------------------------------
Question-2 (Pending): 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, ETRI

FL’s note: After reviewing some companies’ input, I realized it would be better to discuss which triggering cases (one or combination of SRS/CSI/CSI-RS) we should support. This is pending now, and it will be revisited until we have decided the supported triggering cases (Question 3 in Issue 1.1.1). Companies can skip this question for now. 
------------------------------------------------------------------------------------------------------------------
Question-3: In Step-2, how to report which/whether the SRS configuration(s) and/or the CSI report configuration(s) provided in SIBx is/are supported? 
· Alt-1(bitmap-based reporting): UE indicates through a bitmap where each bit corresponds to one resource/report configuration. 
· Alt-2(index-based reporting): UE indicates one index/ID of a resource/report configuration, or indicates an index representing no support for all the resource/report configuration(s) 
· Alt-3: UE indicates one or multiple indexes/IDs each associated with a UE capability assumption corresponding to an SRS configuration or a CSI report configuration (i.e., ‘xTyR’ assumption or the number of CSI-RS ports), or indicates one index/ID representing no support for all the resource/report configuration(s)
· Alt-4: UE indicates through a bitmap where each bit corresponds to one resource/report configuration for CSI-RS/CSI, and UE indicates thought a bitmap where each bit corresponds to one ‘xTyR’ UE capability assumption for SRS-AS

Alt-1: MediaTek, Nokia, vivo, CATT, Samsung, China Telecom, Fujitsu, Ofinno, Sharp (also for TRS), NICT, Huawei, LGE, OPPO, Spreadtrum (open), Qualcomm, Google, Futurewei, Ofinno, Apple, Fainity, ETRI, NICT
Alt-2: Spreadtrum
Alt-3: xiaomi, InterDigital
Alt-4: ZTE

FL’s note: Whether to indicate the supported resource/report configuration(s) jointly or individually for different use cases (i.e., SRS, CSI reporting, TRS) can be further discussed. 

	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, ETRI
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, Panasonic
· 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, Panasonic
· 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, China Telecom, ETRI, Panasonic
· Configured in SIBx: CATT, OPPO, Samsung, China Telecom, Fujitsu, Lenovo, vivo, Nokia, ZTE, Fujitsu, TCL, China Telecom, ETRI

	CD-related setting
	Cyclic shift for SRS
· Dynamically indicated by MAC-CE: NEC, Samsung, Rakuten, Futurewei, Panasonic
· 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, China Telecom, ETRI, 

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, China Telecom, ETRI
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, China Telecom
Option-3: vivo, Nokia, LGE, Futurewei, Fainity, ETRI
Option-2 + Option-3: Ericsson, Panasonic
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-3: The reference slot is the slot when UE transmits HARQ-ACK for 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, China Telecom, ETRI
Alt-2: InterDigital, Qualcomm (SRS), ZTE
Alt-3: Huawei
------------------------------------------------------------------------------------------------------------------
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 of the associated CSI-RS resource(s) for channel/interference measurement 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, ETRI
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
	1. Please update your view on those issues and questions captured in Table 1-1.
1. Please DO NOT directly input to Table 1-1. FL will update the table based on your comments provided in this table.

	Samsung
	#1.1.1
Question 1: Support Proposal 1.1.1A and N could be 2 as in fast SCell activation.
Question 2: Support Conclusion 1.1.1B.

#1.1.3
Question-1: If we have only one TRS set, does it mean that gNB only can configure a single value of the number of burst(s) N?
[Mod] Not really. In one possible design, there are multiple TRS resource sets with different configured numbers of bursts in one CSI resource configuration.  
Question-2: As by definition, PMI-free CSI report obviously requires an associated SRS trigger which can provide an opportunity of DL precoder calculation to gNB by reciprocity, then corresponding beamformed CSI-RS is provided to UE, and finally PMI-free CSI report is done by UE.

In addition, we think that a PMI-based CSI report can be also associated with SRS triggering to acquire CQI information from UE side which is important for gNB to determine scheduling information of a certain UE. We believe that this combination (SRS + CQI reporting (by PMI based CSI report)) is widely utilized/deployed in commercial network.

We even think that, since PMI-free CSI report requires beamformed CSI-RS which is most probably UE specific CSI-RS, it is unlikely implemented in real network due to a large RS overhead consumption. Hence, considering practical use-case, we support to trigger SRS & PMI-based CSI report together.
[Mod] Thank you for letting me be aware of that we should discuss that SRS can or cannot be triggered alone. A new question (Question 3) in Issue 1.1.1 is added accordingly. Please check whether your view is captured correctly.  
Question-3: Support Alt-1 which is clearly align with Option-2 for step-1/2 which we agreed.
If the number of configurations (N) is small, then the required bits for Alt-1 and Alt-2 can be similar, but based on Alt-1 UE can indicate supporting more than one resource/report configuration, while Alt-2 can indicate supporting only a single ID. If N is getting larger, then the required bits for Alt-1 can be larger, but still Alt-1 can provide multiple possibility from UE to gNB. Considering impact on system information overhead by value of N, the value of N could be controlled as smaller as possible by gNB, so smaller value of N can be a considered range where Alt-1 and Alt-2 could have similar overhead. Alt-3 requires overhead which could be integer multiple of Alt-2 which is not efficient comparing with Alt-1 and Alt-2.

#1.1.4
Question-1: Support. At least Alt-1 and Alt-3 is supported which one MAC-CE can determine PUSCH resource as well as trigger aperiodic CSI report together so that UE can receive whole information for aperiodic CSI report with finishing contention resolution simultaneously.

Question-2: Since SRS transmission is per UE, and SIBx will inform SRS configuration(s) to multiple UEs, if all frequency/time/code-domain resource allocation parameters are configured in SIBx, then SIBx shall require multiple SRS configuration(s) for multiple UEs. Hence, we prefer to indicate frequency/time/code-domain resource allocation parameters via MAC-CE with triggering per UE which can minimize the overhead of SIBx. Regarding slot offset, since we have a concept of available slot offset, RRC configured slot offset is per SRS resource set, and MAC-CE can indicate available slot offset which are same as legacy specification (semi-static slot offset + dynamic available slot offset).

#1.1.5
Question-1: For PL-RS of SRS, SSB can be a simpler and natural choice, since Msg3 PUSCH, and PUCCH including HARQ-ACK for Msg4 PDSCH also use same PL-RS like SSB.
For QCL source of aperiodic TRS, the possible source RS is SSB which is also defined for QCL source in Rel-17 fast SCell activation.
For QCL source of aperiodic CSI-RS for CSI, based on current specification, the possible source RS is SSB or TRS, but since we only have aperiodic TRS which may be received only few times before CSI-RS for CSI, it is questionable whether the aperiodic TRS can be a source RS for certain DL channel/signal or not.
Hence, we support Option-2.

Question-2: Support Alt-1 which is typical MAC-CE timeline defined in current specification.
BTW, how about the reference slot of an aperiodic CSI reporting?
[Mod] The reference slot of an aperiodic CSI reporting will be discussed after Proposal 1.1.4 has been agreed, since some proponents of Alt-2 think the transmission slot of PUSCH may not be determined by defining a reference slot and applying triggering offset.

Question-3: Support which is aligned with the current definition of Z/Z’.


	NTT DOCOMO
	#1.1.1
Question 1: OK.
Question 2: Support Conclusion 1.1.1B.
[Mod] Captured. A new question (Question 3) in Issue 1.1.1 is further added to discuss whether SRS must be triggered together with AP CSI reporting. Please check and input if any. 

#1.1.3
Proposal 1.1.3: ‘CSI resource configuration’ should be ‘CSI-RS resource configuration’.
[Mod] The term of ‘CSI resource configuration’ is consistent with RAN1#122bis agreement for aperiodic CSI reporting. 

Question-3: Different alts have implied new MAC CE should be introduced for UE capability information reporting in MSG3? Before discussing the alts, the signaling format should be discussed. Note that in legacy for PUCCH repetition of MSG4 HARQ-ACK and PDSCH repetition of MSG4, code points corresponding to LCID values for MAC subheader are used to indicate UE capability information.
[Mod] From FL’s understanding, design of the signaling format or whether it is a new MAC-CE is up to RAN2. 

#1.1.4
Proposal 1.1.3: We donot think MAC-CE scheduled PUSCH is a good solution. If MSG4 is not successfully decoded by UE, NW has to retransmit the MSG4 and the contents of the MAC-CE in retransmission should be exactly the same as first transmission, which largely degrades scheduling flexibility for PUSCH at NW.
Question 2: Slot offset indication is needed to ensure the flexibility at NW.

#1.1.5
Question-1: Opt2 is simple and aligned with legacy spec.
Question-2: Opt1 is aligned with legacy spec.
Question-3: OK.

	Huawei, Hisilicon
	Proposal 1.1.1A: Support
Conclusion 1.1.1B: Support
Proposal 1.1.3: Support
Question-2 of 1.1.3: Don’t support. The association is used to realize SRS measurement + PMI-less CSI report. However, this can be realized by gNB implementation, i.e., the MAC-CE in msg4 can trigger SRS transmission and CSI report, with the slot offset of SRS transmission being smaller than the slot offset of CSI reporting. Then, the UE will send SRS first and report PMI-less CSI later. There is no need to specify the association.
[Mod] A new question (Question 3) in Issue 1.1.1 is further added to discuss whether SRS must be triggered together with AP CSI reporting. I think you has the same view that triggering of SRS+PMI-less reporting is a reasonable case, but you think there still has the other way (i.e., NW implementation) to ensure SRS will be triggered jointly with PMI-less reporting. 
Question-3 of 1.1.3: Support Alt-1. When multiple SRS configuration(s) and/or the CSI report configuration(s) are reported, bitmap based reporting outperforms index based reporting with respect to reporting overhead. 
Proposal 1.1.4: Support. Alt-1 is the most straight forward solution since it was always the triggering signaling schedules PUSCH for CSI reporting in the legacy mechanism. In addition, it has smallest spec impact as it can directly reuse the design of RAR. Alt-2 will introduce more spec impact, like how to determine the DCI for scheduling PUSCH of CSI reporting. In addition, it has additional overhead of DCI. Alt-3 is not clear what the is configured PUSCH. If it is periodic CG-PUSCH, it is problematic due to its waste of UL resource. If it is one-shot AP PUSCH, this is a totally new concept. We don’t think it is necessary to introduce a new concept of AP PUSCH.
Question 2 of 1.1.4: For parameter like comb offset and cyclic shift, we don’t think it needs to be dynamically updated. So, it is better to configure them via SIB message. For parameter like slot offset, dynamically indication may be necessary for flexible scheduling, e.g., to avoid clash with other transmission. Repetition factor can also be dynamically indicated according to the current coverage of the UE, i.e., repetition factor can be set to a higher value if the UE is now poor in coverage.
Question 1 of 1.1.5: Support Option-2. The PDCCH of msg2 and msg4 is QCL with the SSB of RACH. So, it is simpler to directly take the SSB as the QCL RS. TRS is optional transmitted and thus it is not reliable to take it as the QCL RS of PL RS.
Question 2 of 1.1.5: Support Alt-1.
Question 3 of 1.1.5: Support.

	Mod
	· Company views are captured accordingly.
· A new question (Question 3 in Issue 1.1.1) is added. Please check and input if any.

	vivo
	#1.1.1
Question 1: Support
Question 2: Support
Question 3: Yes. Although SRS-AS is separately triggered in RRC states, early SRS-AS early triggered in idle/inactive state is only for PMI-free CSI reporting. It doesn’t make sense if early SRS-AS triggered without any PMI-free CSI reporting associated with CSI-RS precoded based on SRS-AS sounding, at least for the motivation to improve the performance of the first DL data in RRC state. 
The benefit of triggering them together is as following.
1) to reduce the overhead of UE capability reporting in Msg3
2) to reduce the overhead of triggering in Msg4, based on the configurations in SIBx. 


#1.1.3
Question 1: Support
Question 2: Yes. Related to Question 3: in issue #1.1.1
Question 3: Prefer Alt1


#1.1.4
Question 1: Not support.
1) If PUSCH is scheduled in Msg4 MAC CE, there would be an issue on Msg4 retransmission. Assuming UE decodes the PDSCH successfully, then UE would transmit HARQ-ACK to gNB, and measure the CSI-RS and calculate/report the CSI in the indicated T/F resource. However, if gNB doesn’t receive the HARQ-ACK successfully, then Msg4 would be retransmitted. In this case, how to define the UE behavior after receiving the retransmitted Msg4? Should UE measure the CSI-RS and calculate/report the CSI again? Form this perspective, Alt2 is a solution without this issue. 
2) Some companies mentioned that additional latency is introduced for Alt2 compared with Alt1, however, the additional latency is beneficial for early CSI, which is closer to the point of UE transitioning to RRC states. 

Question 2: Prefer configured in SIBx to simplify the design of the Msg4 MAC CE.


#1.1.5
Question 1: Regarding PL-RS for SRS, we are fine with Option2. Regarding QCL for CSI-RS, if TRS is transmitted before CSI-RS, the CSI-RS could be QCL-ed with the TRS to improve the performance of channel estimation.

Question 2: We would like to mention that a related issue on the timeline is discussed in RAN4 in the meeting. As specified in TS 38.331, there is a RRCprocessingdelay (e.g., 10ms) after Msg4. In this duration, UE can’t transmit the SRS and report the CSI in PUSCH. Moreover, if a BWP switching is indicated by RRC, there would be additional TBWPswitchDelayRRC (e.g., 6ms) should be considered. In this duration, UE also can’t transmit the SRS and report the CSI in PUSCH. Therefore, to reduce the indicated/configured offset value, it is better to define the reference point considering the TRRCprocessingdelay and TBWPswitchDelayRRC, or we can determine the reference point after RAN4 has a conclusion for the related issue.
[Mod] Thank you for suggestion. But I think it is not necessary to wait for RAN4’s outcome or defining the reference slot considering those two delays. If the intention is to reduce the indicated/configured offset value, alternatively, the offset can be defined as a sum of a basic value plus an indicated/configured delta value, where the length of basic value is 10ms or 16ms depending on whether RRC-based BWP switching is indicated. As Samsung mentioned, Alt-1 is typical definition of reference point if there is MAC-CE based indication (like SCell activation, or TCI state activation). So, I think the delays of RRC processing or BWP switching if needed could be considered in the design of trigger offset instead of the reference slot. 

Question-3: Fine.


	Nokia
	#1.1.1
Proposal 1.1.1A: OK (small editorial correction: when UE transition  when UE transitions)
[Mod] I reuse the same wording as the previous agreement, and I think the term “transition” here is a noun. 

Proposal 1.1.1B: OK
Question 3: It is unclear whether this type of proposal is necessary. A more critical point is whether special handling is required for SRS triggering, as addressed in #1.1.3 – Question 2. This can be left to the network implementation, provided that the triggering signaling allows for joint triggering.
[Mod] I think you have similar view as Huawei. Let’s first discuss what is triggering functionality we support and then discuss how to achieve that by MSG4 triggering design (e.g., up to NW implementation or association SRS configuration with CSI report configuration)

#1.1.3
Question 1: Step-2 may need to be clarified further: in case of multiple CSI-RS resource sets (associated with the same CSI resource configuration), the UE may further need to indicate which CSI-RS resource set is preferred/supported. 
[Mod] I don’t think so. As I explained in FL’s note, it seems NW only needs to provide one CSI resource configuration for TRS which is applicable to all the UEs, while the UE reports whether to support the CSI resource configuration or not (e.g., 1-bit indication).

Question 2: There may be other approaches, such as the one proposed by Huawei, using a relative offset for CSI-RS with reference to the SRS transmission. We are open to discussing all these options (including the one in the current proposal) when both SRS- and CSI-RS-based CSI are triggered. 

Question 3: Agree with NTT DOCOMO that first we need to agree on the container for UE preference indication, like MAC CE. Without knowing the container, it looks strange to discuss the format details. 
[Mod] I’m not sure NTT DOCOMO’s consideration is same as yours. Could you please elaborate the reason why we need to decide the container first from RAN1 perspective? 

#1.1.4
Question 1: For Alt-1 it is important to discuss the handling of MSG4 retransmission. 
Question 2: Other than the “additional slot offset (in addition to SIBx configured) for SRS and CSI-RS”, all other parameters should be configured. Otherwise, MAC CE format would be too complicated. 
#1.1.5
Question 1: We suggest discussing PL-RS and QCL-RS separately. 
We agree with vivo and Samsung that, for PL-RS, option 2 can work. However, if aperiodic TRS is supported, it should definitely be used for CSI-RS measurements. Therefore, for QCL-RS of CSI-RSs, option 3 should be supported when TRS is triggered by the same triggering message.
[Mod] Can we remove Option-1 as you shared the same view to support Option-3?

Question2: Alt-1
Question 3: For Z2, the reference point should be similar to that in the previous proposal (like in Alt-1: 3 ms after the UE transmits HARQ-ACK). Why are we not accounting for the processing time of the command here?
Also, for Z’, as it should follow the same definition as in the legacy specification,
[Mod] Updated the first sub-bullet accordingly. For the second sub-bullet, the current wording exactly means it follow the legacy definition. 

	Xiaomi
	Issue 1.1.1
Proposal 1.1.1A: Support 
Conclusion 1.1.1B: Support
Question 3: No 

Issue 1.1.3
Proposal 1.1.3: Support. But would like to clarify what is the motivation to support “multiple TRS resource sets with different configured numbers of bursts in one CSI resource configuration”? In this case, NW will indicate the resource set ID in Msg4?
[Mod] @Samsung, please share your view why you consider multiple TRS resource sets with different number of bursts. 

Question 3: First, we share same view as DOCOMO that all alts imply new MAC CE is introduced. Second, for Alt-3, it is not to indicate the index/ID of UE capability assumption. It is to map one bit/LCID to one UE capability assumption. If multiple configurations are supported for each UE capability assumption, Alt 3 can reduce the bit number by mapping one bit to one UE capability assumption.
[Mod] The wording of “indexes/IDs each associated with a UE capability assumption corresponding to an SRS configuration or a CSI report configuration (i.e., ‘xTyR’ assumption or the number of CSI-RS ports)” exactly means index(s) mapping to a UE capability assumption. I can change the wording from “associated” to “mapping” if you prefer.

Issue 1.1.4
Proposal 1.1.4: Support.
Question 2: We are fine to indicate slot offset in MAC CE.

Issue 1.1.5
Question 2: Prefer Alt 1.
Question 3: Support

	LG
	#1.1.1
Question 1: OK with this direction, although we still think periodic TRS is also needed.
Question 2: Support Conclusion 1.1.1B.
Question 3: At least for PMI-free CSI report, SRS-AS should be always triggered together with aperiodic CSI reporting. And also, the SRS-AS should be ahead before TO of CSI-RS resource, for NW to calculate precoded CSI-RS with the SRS-AS.

#1.1.3
Question 1: Need more discussion. 1) why do we need CSI report configuration for TRS triggering? 2) still vague to us regarding FL’s reply on Samsung’s comment; “there are multiple TRS resource sets with different configured numbers of bursts in one CSI resource configuration”. Is it possible based on the current specification?
[Mod] In Rel-17 aperiodic TRS for fast SCell activation, each TRS resource set could be configured with or without gapBetweenBursts. If it is configured, there are two bursts, otherwise, there is one burst. 

Question 3: OK with Alt-1. One clarification is that the Question is now for the SRS configurations(s), do we need separate full-bitmap for SRS configuration(s), CSI report configuration(s), etc., respectively?
[Mod] As my FL’s note mentioned, whether we need separate bitmaps for SRS/CSI/TRS will be discussed later. 

#1.1.4
Question 1: Support the Proposal 1.1.4. This solution can be easily applied also for SCell activation case, e.g., SCell activation MAC CE triggers aperiodic PUSCH with aperiodic CSI report.
Question 2: We think that parameters other than slot offset can be configured in SIBx. No clear motivation for the other parameters with dynamic indication.

#1.1.5
Question 1: We think that separate proposals are needed for uplink transmission(spatialRelation + PL-RS) and downlink reception(QCL reference RS). The below is our initial thinking.
· PL-RS of SRS and aperiodic PUSCH with early CSI  The SSB the UE identified during the initial access procedure
· spatialRelation of SRS and aperiodic PUSCH with early CSI  The SSB the UE identified during the initial access procedure
· QCL reference RS for TRS  The SSB the UE identified during the initial access procedure
· QCL reference RS for CSI-RS for CSI  The TRS transmitted before MSG4-triggered CSI-RS
Question 2: Support Alt-1.
Question 3: Support.


	Samsung2
	#1.1.1
Question-3: As mentioned above, our view is that SRS triggering is together with aperiodic CSI report for PMI-free or PMI-based. 
· For PMI-free, SRS is used in gNB side to calculate DL precoder, then gNB transmits beamformed CSI-RS so that UE can report PMI-free report (with reportQuantity: cri-RI-CQI). For
· For PMI-based, SRS is used in gNB side to calculate DL precoder, and PMI-based reporting from UE side can provide CQI information which gNB cannot obtain by SRS triggering only. SRS + PMI-based reporting is widely used in commercial network.
BTW, as FL formulated, this issue is related to the possible combination(s) triggered together. Our understanding is that this issue does not intend how to make a signaling for resource configuration informed by SIBx (e.g., SRS config and CSI report config are always associated, …) or how to trigger the possible combination(s), e.g., separate field in MAC-CE or joint field. We agree with Huawei that MAC-CE in Msg4 can trigger SRS and CSI report together but by separate field. This should be discussed separately.
[Mod] Yes, I tend to agree that associating SRS configuration with CSI report configuration is NOT the only way to ensure SRS triggering must be along with CSI reporting.  

#1.1.3
Question-1: If we have only one TRS set, does it mean that gNB only can configure a single value of the number of burst(s) N?
[Mod] Not really. In one possible design, there are multiple TRS resource sets with different configured numbers of bursts in one CSI resource configuration.  
[Samsung2] Thanks for your response. Then, if a CSI resource configuration includes multiple TRS resource sets with different configured numbers of bursts, if a UE reports supporting the CSI resource configuration, then is it up to gNB which TRS resource set having a certain number of bursts is triggered? Our view is that UE can indicate how many bursts UE needs (in this case, gNB may provide multiple CSI resource configurations where each of config includes different number of bursts), or gNB can configure a single TRS resource set which includes a certain number of bursts which is within the value N we will agree later.
[Mod] Not really. In one possible design, there are multiple TRS resource sets with different configured numbers of bursts in one CSI resource configuration.  


Question-3: Regarding exact medium via Msg3, we have same understanding with FL that it is up to RAN2. RAN1 can provide which kind of contents/information shall be included in the medium.

#1.1.5
Question-2: Support Alt-1 which is typical MAC-CE timeline defined in current specification.
BTW, how about the reference slot of an aperiodic CSI reporting?
[Mod] The reference slot of an aperiodic CSI reporting will be discussed after Proposal 1.1.4 has been agreed, since some proponents of Alt-2 think the transmission slot of PUSCH may not be determined by defining a reference slot and applying triggering offset.
[Samsung2] Thanks for clarification. I understand and agree with that.


	OPPO
	1.1.1A: support,
1.1.1B: ok
Question 3: the answer is no. That should be part of gNB implementation, we do not need to specify any association between them.

1.1.3: (1) suggest to remove the word “aperiodic” because this TRS is not the traditional ‘aperidoci’ (2) In 2nd sub bullet, remove the “report configuration” there is not report configuration for the TRS.
[Mod] Whether we can remove “report configuration” depends on the outcome of FFS point.

Question -3: Alt1 because the overhead is smaller if the UE is allowed to report supporting multiple configruations.

1.1.4: Ok to go with Alt-1

Question 3: support

	Spreadtrum
	1.1.1
Proposal 1.1.1A: Our understanding is that UE needs to measurement multiple TRS bursts to perform fine T/F tracking. We suggest to update the proposal 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 
[Mod] We discuss the minimum/possible number of N later as FFS point stated.
 
Conclusion 1.1.1B: Support.
Question 3: In our views, SRS can be triggered alone. Regarding the timeline, there should be a time gap between CSI-RS resources associated with a PMI-free report and the SRS transmission. Joint triggering of SRS and CSI report may bring more issues on how to ensure the time gap. On the other hand, the PMI-free report triggered after SRS transmission is also beneficial to achieve early CSI.

1.1.3
Proposal 1.1.3: This proposal shall be discussed after proposal 1.1.1A. 
Question 2: Not necessary.
Question 3: Although our preference is to report only one configuration, we are fine with Alt-1 if majority companies are OK with the complexity of UE reporting the support of multiple configurations.

1.1.4
Proposal 1.1.4: In our views, Alt-2 is more flexible regarding the timeline of CSI reporting. 
Question 2: We prefer the detailed parameters are configured in SIBs to simplify the MAC CE design. 

1.1.5
Question 1: Support option-2.
Question 2: Support option-1. In our views, the only difference between Alt-1 and Alt-2 is whether 3ms is included in the slot offset or not.
Question 3: Support.

	Mod
	· Company views are captured accordingly.
· Wording of Question 3 in Issue 1.1.5 is refined based on Nokia’s input. 
· Proposal 1.14 is update per Samsung’s request.

	NEC
	#1.1.1
Question 1 Proposal 1.1.1A: support Alt-2 (Support periodic TRS configured by SIB and aperiodic TRS triggered by Msg4)
Usually, aperiodic TRS can only be QCLed with one periodic TRS. Otherwise, if only aperiodic TRS is supported, we need a new QCL rule that SSB as QCL source for aperiodic TRS.
Question 2 Conclusion 1.1.1B: OK
Question 3: YES. For early triggering, it’s better to jointly trigger the series of RS and report in Msg4. For PMI free report, the joint trigger can include TRS reception for tracking -> SRS transmission for antenna switching -> NW transmit CSI-RS resource based on the reception of SRS -> RI/CQI report based on the CSI-RS resource.

#1.1.3
Question 1: as our comment on Question 1 Proposal 1.1.1A, we prefer to support both periodic and aperiodic TRS for early triggering. Besides, in Msg3, UE can also report whether additional aperiodic TRS is needed, as UE can receive periodic TRS provided in SIB before Msg3.
Question 2: We prefer to say Yes.

Question 3: Before going into details on the indication, we prefer to discuss which basic configuration(s) (no need of all parameters) are provided in SIB, which can also save the indication bits in Msg3 (i.e. Question 2 in #1.1.4).
  
#1.1.4
Question 1: Proposal 1.1.4: prefer Alt3. 
Some uplink resources can be pre-configured in the SIBx, e.g. each one uplink resource can be associated with one UE capability or one CSI report configuration. The indication of one uplink resource (in case of there are multiple resources) can be in the PDCCH or PDSCH for Msg4. Specifically, in case there is only one uplink resource associated with the CSI report corresponding to UE reported capability, there is no need of indication of uplink resource.
Question 2: we support dynamic indication for all the parameters. 
SRS for antenna switching is typically used in TDD system, and taking the typical configuration DDDSU, there are limited uplink symbols/slots, and also considering the typical case that SRS mainly triggered in special slot, it’s possible that more than one UE triggered by Msg4 in multiple downlink slots leading to one same special slot for the multiple SRS transmission. Not to mention there are many UEs in RRC connected mode triggered/configured to transmit SRS in the same limited special slot. The multiplexing between early triggered UEs and RRC connected UEs should be well considered, that is to say, UE specific CS/comb offset values are required for early triggered UE. Otherwise, if we reserve one (even only one) CS/comb offset (broadcasted in SIB) for early UEs, it will consume a lot of resources, which will have large impact on RRC connected UEs, as both RRC connected UE and early triggered UE can only have semi-static configured CS/comb values. Similarly, slot offset for SRS should also be UE specific. So in our understanding, at least slot offset, comb offset values and cyclic shift should be UE specific. For example, with transmission comb =2, there is no need to broadcast 16 different SRS configurations (with 8 different cyclic shift and 2 comb offset values) in Step 1, while for flexible scheduling, these configurations are needed, which can be well contained in Msg4 (Step 3). And also for slot offset to trigger SRS transmission, the scheduling of Msg4  is targeted for initial access, it’s too restricted and even impacts initial access procedure if only with common slot offset broadcast in SIB.
#1.1.5
Question 1: for PL-RS, we need firstly check if PL-RS can be explicitly configured for early SRS. And for option 1 it may not work since it is one-shot measurement which is not sufficient for PL estimates.
.

Question2:
As discussed in #1.1.1 Question 3, for early triggering, it’s better to jointly trigger the series of RS and report. Then the offset for a later step can be reference to previous step, such as the offset for CSI report can be based on the slot for CSI-RS resource. And CSI-RS resource for PMI free report can be based on the slot for SRS transmission. Based on this, the range for offset indication can be reduced, which can save much overhead for signaling.

· for PMI free report, offset for RI/CQI report can be reference to the slot for CSI-RS, and offset for CSI-RS can be reference to the slot for SRS transmission; 
· for PMI based report, offset for CSI report can be reference to the slot for CSI-RS.


	Qualcomm
	Proposal 1.1.1A: Support
Conclusion 1.1.1B: OK
Question 3 of Issue 1.1.1: No, not necessary.
We can look at how TDD works today, SRS-AR can work alone without CQI report;
Besides, based on our observation, PMI-free report is never commercialized today (mainly due to that it requires Rx-to-Tx phase coherence between different antennas of UE).

Proposal 1.1.3: Not support the FFS under the 1st bullet (no need) – other parts are fine to us.
We think the discussion on early TRS, up to now, only says its usage for assisting UE tracking, not any report.
Question 2 of Issue 1.1.3: No
Question 3 of Issue 1.1.3: Agree with majority: Alt-1 should be the simplest way.
But as mentioned by some companies, that we should first state the signaling container e.g. MAC-CE.

Proposal 1.1.4: Not support.
Regarding the HARQ reTx of Msg4, agree with the analyses of DOCOMO and vivo, that there are two issues:
1. ReTx has the same content (same UL grant) to fit into every “re-scheduling”;
1. ACK can be mis-detected at gNB (DTX) – as also mentioned by vivo.
1. Note that FR1 in the field typically uses PUCCH format 0 (sequence detection), and DTX happens;
1. Let’s think about a question, if UE already receives a triggers MAC-CE correctly, and receives the HARQ reTx even before reporting – should UE cancel the PUSCH? i.e. the reTx DCI works like UL cancel.
Question 2 of Issue 1.1.4:
Comb offset / cyclic shift: Comb-level should be configured by SIBx, and we are open to consider opinions on whether comb offset and cyclic shift is configured by SIBx or indicated by Msg4 MAC-CE;
Repetition factor: Configured in SIBx;
Slot offset: Indicated in the MAC-CE.

Question 1 of Issue 1.1.5: Option-2, SSB
Question 2 of Issue 1.1.5: Option-1 for CSI-RS, Option-2 for SRS.
For CSI-RS, it just follows the existing AP-TRS triggered by SCell activation MAC-CE;
For SRS, we think similar issue of ACK mis-detection as in Proposal 1.1.4 also exist.
· If ACK DTX happens (which means UE has already received the triggering MAC-CE), and gNB reTx Msg4, then should UE cancel the SRS?
We’d like to add an FFS:
	FFS: For Msg4-triggered SRS-AS, study whether ACK PUCCH is needed (i.e. SRS-AS works as implicit ACK).


[Mod] Let’s see more company’s view on this study.

Question 3 of Issue 1.1.5: Support


	Mod
	· Company views are captured accordingly.
· Please check the updated Proposal 1.1.4.

	ZTE
	1.1.1
Qestion-1:
Support proposal 1.1.1A.
Question-2:
Support conclusion 1.1.1B.
Question-3:
In real deployment, it is possible that only SRS is triggered/transmitted, and NW determines RI/PMI/CQI by implementation based on received SRS. So, both the cases where SRS is triggered only, and SRS/CSI-RS/PMI-les CSI are triggered together should be supported. 

1.1.3:
Question-1:
Firstly, we do NOT think multiple CSI resource configurations, or multiple TRS resource sets in a CSI resource configuration are needed. If multiple TRS bursts are needed, one TRS resource set can be triggered by multiple times.
Secondly, for Alt-1 step-2, there is another option, i.e., UE reports through MSG3 whether no, one, …, or N TRS bursts are needed for synchronization for early SRS/CSI-RS/CSI. The benefit is that, NW can determine the number of triggered TRS bursts based on UE indication. For instance, if UE indicates that 2 TRS bursts are needed, NW would trigger 2 TRS bursts accordingly. While if UE only reports whether TRS is supported, NW still does NOT know how many TRS bursts should be triggered. Besides, UE can also indicate whether TRS by informing NW how many TRS burst(s) are needed. For instance, if UE does NOT support TRS, it just indicates that no TRS is needed.
So, we suggest to modify 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, 
· The TRS resource set(s) in a CSI resource configuration is configured with the same number of bursts.
· One CSI resource configuration for aperiodic TRS includes only one TRS resource set.
· Down select one for the following alternatives by RAN1#124:
· Alt-1a: 
· In Step-1, SIBx provides one CSI resource configuration for aperiodic TRS
· In Step-2, UE reports through MSG3 whether the CSI resource and/or report configuration for aperiodic TRS provided in SIBx is supported.
· Alt-1b: 
· In Step-1, SIBx provides one CSI resource configuration for aperiodic TRS
· In Step-2, UE reports through MSG3 whether no, one, two, …, or N TRS burst(s) are needed for early SRS/CSI-RS/CSI.
· Alt-2
· In Step-1, SIBx provides one or multiple CSI resource configurations for aperiodic TRS. 
· In Step-2, UE reports through MSG3 whether/which the CSI resource and/or report configuration for aperiodic TRS provided in SIBx is/are supported.
· FFS: Whether the CSI resource configuration for aperiodic TRS should be associated with a CSI report configuration configured with the report quantity set to none.



[Mod] I think UE additional reporting of the number of bursts UE needs is the further enhancement of Step-2 in Alt-1 (Option-1 in RAN1#122 agreement), one FFS point is made for this study.  

Question-2:
No, SRS configuration does NOT need to be always associated with CSI report configuration for PMI-free report.
Question-3:
To our understanding UE capability indication method should be discussed separately for AS SRS and CSI reporting. In legacy spec, UE should indicate a combination of supported xTyR antenna switching via a bitmap. While UE only need to indicate supported max # of CSI-RS ports in a resource for PMI-based CSI reporting based on Type-I SP codebook. Moreover, for PMI-less CSI reporting, UE only need to report whether this kind of CSI reporting is supported.
Furthermore, for AS SRS, UE should only indicate which xTyR AS assumption(s) are needed, and UE support all SRS configuration(s) associated with each supported xTyR AS assumption. So, we suggest to modify Alt-1 as follows.
	· Alt-1(bitmap-based reporting): UE indicates through a bitmap where each bit corresponds to one resource/report configuration or one xTyR AS assumption. 


[Mod] I can add one more alternative for you based on your second comment. But, for the first comment, aligning with legacy RRC-based capability reporting is NOT a point we should focus on. We should keep the note agreed in RAN1#122 that “The term “capability” or “UE capability” above does not mean legacy RRC based UE capability.” in mind. 

1.1.4
Question-1:
Support Proposal 1.1.4.
Question-2:
For FD-related setting, support configuring comb offset in SIBx;
For TD-related setting, support configuring repetition factor in SIBx, and indicating slot offset by MAC-CE;
For CD-related setting, support configuring cyclic shift in SIBx.

1.1.5
Question-1:
Prefer option-2, i.e., the SSB the UE identified during the initial access procedure.
Question-2:
Fine with either Alt-1 or Alt-2. Besides, we prefer a unified design of reference timepoint for issues 1.1 and 1.2.
Question-3:
We are supportive to define timeline restrictions. However, for the first bullet, if following legacy, the duration between the last symbol of the triggering signalling, i.e., MSG4 PDSCH and the first symbol of PUSCH carrying aperiodic CSI report should satisfy the legacy CSI computation  delay requirement. Besides, the value of Z should be further studied, considering the triggering signalling is now MAC CE rather than DCI.
[Mod] Let’s see more company views on whether the legacy value of the Z can be applied to this scenario. 


	Sharp
	#1.1.1
Question1: Support.
Question2: Support. We don’t see the necessity.
Question3: Do not support. Whether to apply precoder based on SRS is fully up to NW even though PMI-free reporting case. And in our view, SRS transmission while RACH for dedicated CSI reporting whose report quantity is “cri-RI-CQI” after RRC set up complete is also a type of early SRS triggering.
[Mod] I tend to agree that is a possible case that the MSG4 triggers SRS only and NW DCI further triggers PMI-free reporting after UE enters connected mode, considering there is typically a short period (about10ms) between MSG4 and RRC connection setup/resume complete.

#1.1.3
Question1: Support.
Question2: See Question3 of #1.1.1.
Question3: Support and we prefer Alt-1. And for early TRS, we support same indication design.
#1.1.4
Question2: Open to discuss.
#1.1.5
Question1: Support. Unified solution for the PLRS of SRS and QCL information of CSI-RS for CSI and TRS is Option-2.
Question2: After further consideration, we support Alt-1. 
Question3: Support.

	CATT
	Issue 1.1.1
Proposal 1.1.1A: Support 
Conclusion 1.1.1B: Support Conclusion 1.1.1B.
Question 3: No 

Issue 1.1.3
Proposal 1.1.3: Support.

Question 3: We do not support alt1. In fact, we prefer to discuss what info UE should report instead of the reporting format at this stage. For example, if there are many configurations UE can support, the bitmap may cause huge overhead. The decision should up to the results on what exactly UE can report.

Issue 1.1.4
Proposal 1.1.4: Support.
Question 2: We prefer to the settings are all included in SIBx.

Issue 1.1.5
Question 1: Can live with alt2.
Question 2: Support Alt 1.


	Fujitsu
	Proposal 1.1.1A: Support
Question 3: Support the SRS-AS should be always triggered together with aperiodic PMI-free CSI reporting and associated aperiodic CSI-RS for CSI. It can also make the signalling of both the UE capability reporting and the CSI triggering clearer. With this new association, the UE only needs to report the supported CSI report configuration instead of UE capability for the CSI-RS and SRS resource configurations. Similarly, only the CSI report configuration ID can be triggered in MSG4.

Proposal 1.1.3: We think the single CSI resource configuration for aperiodic TRS is sufficient in SIBx. However, we think it is not clear the motivation of UE reporting whether TRS and/or report configuration for aperiodic TRS provided in SIBx is supported.
Question 3: Support Alt 1

Proposal 1.1.4: Support
Question 2: All the FD/TD settings for SRS/CSI-RS can be configured in SIBx.

1.1.5 
Question 1: Support Option-2
Question 2: Support Alt 1
Question-3: Support

	InterDigital
	Issue 1.1.1
Question 2: We support Conclusion 1.1.1B

Issue 1.1.3
Question 2: We do not support SRS configuration to be always associated with CSI report configuration for PMI free report. 
Question 3: We support Alt3

Issue 1.1.4
Question 1: We support proposal 1.1.4

Issue 1.1.5
Question 2: We support applying legacy CSI computation delay requirement (Z_2, Z’_2) for Msg4 triggered aperiodic CSI reporting associated with aperiodic CSI-RS for CSI.  

	Google
	Proposal 1.1.1A: Given that Alt-2 also has a good number of support and also the issue pointed out by NEC, it is too early to rule out periodic TRS triggered by MSG4. We would be fine if we add the following as subbullet

· FFS: Whether to further support periodic TRS triggered by MSG4
[Mod] As I explained in FL’s note, they support periodic TRS is because of requiring multiple bursts, and TRS with multiple bursts have been captured as the FFS point in the current proposal 1.1.1A (if N > 1)

Issue 1.1.1 Question 3: We don’t think SRS-AS should be always triggered together with CSI-RS and CSI report. SRS-AS can be triggered alone. 

Updated Proposal 1.1.3: We are open to this proposal. 

Issue 1.1.3 Question-3: We prefer Alt-1, which seems to provide more information to NW. 

Proposal 1.1.4: Support. But we should further discuss the type of the MAC CE for scheduling PUSCH. 

Issue 1.1.5 Question 1: We don’t understand how Option-3 works. Does it mean TRS is always transmitted before CSI-RS and SRS? Option-2 is fine with us for QCL source and PL-RS decision. 

Issue 1.1.5 Question 2: Alt-1 is more reasonable to us. There is no need to transmit SRS-AS before UE confirms reception of triggering MAC CE. 

Issue 1.1.5 Question 3: We are generally fine with it. 


	Rakuten
	1.1.1
Question 2: Ok with Conclusion 1.1.1B.
Question 3: No, they do not have to go together.

1.1.4
Question 1: Support Proposal 1.1.4
Question 2:
· Comb offset: MAC-CE
· Repetition factor: either are ok
· Slot offset for SRS/CSI-RS or CSI/TRS: MAC-CE
· Cyclic shift: MAC-CE
1.1.5
Question 1:
· QCL source of TRS: Option-2
· PL RS for SRS: Option-2
· QCL source of CSI-RS for CSI: Option-1





	Futurewei
	[bookmark: OLE_LINK97]#1.1.1
[bookmark: OLE_LINK96]Question 1: Need more discussions. We understand that Rel-17 aperiodic TRS triggers one or two bursts, but those bursts are close to each other in the time domain. If the duration before entering CONNECTED is long, such as spanning tens of milliseconds or even longer, aperiodic TRS may not be sufficient for maintaining good tracking performance. If multiple triggers are needed, then the better solution is to have periodic TRS. Furthermore, depending on the design, periodic TRS may be shared by multiple UEs, whereas aperiodic TRS may not be shared by multiple UEs starting the procedure in different slots. We also agree with NEC’s point on QCL with periodic TRS only. We are fine with Google’s suggestion.
[Mod] Please see my reply to Google. Proposal 1.1.1A doesn’t imply we only consider up to two bursts. The maximum number of TRS bursts should be further discussed.  If it could be more than two TRS bursts if companies have the consensus to support.

[bookmark: OLE_LINK10]Question 2: Ok with the conclusion.

[bookmark: OLE_LINK98]Question 3: SRS should be able to be triggered alone. We can further discuss if SRS has to be tied with the CSI-RS.

[bookmark: OLE_LINK99]#1.1.3
Question 1: Open to further discussion. In the second FFS, time gap between bursts can also be added.

Question 3: Alt-1.

[bookmark: OLE_LINK8]#1.1.4
[bookmark: OLE_LINK7]Question 1: Support Proposal 1.1.4.

Question 2: To best orthogonalize SRSs from different UEs, it is preferred to dynamically indicate the parameters in MAC-CE. 

#1.1.5
[bookmark: OLE_LINK9]Question 1: Option-2 for TRS, Option-2 for SRS, and Option-3 for CSI-RS for CSI. We do not think SSB is sufficient as the QCL source of CSI-RS for high-quality MIMO CSI. TRS is needed.

Question 2: Alt-1.

Question 3: Support.

	TCL
	Issue 1.1.1
Proposal 1.1.1A: Support 
Conclusion 1.1.1B: Support
Question 3: No, we believe it is an optional, but not always necessary. In the current specification, SRS-AS can be triggered standalone for both PMI-based and PMI free CSI reporting. 

Issue 1.1.3
Proposal 1.1.3: Support.
Question 3: We are open to discussing.

Issue 1.1.4
Proposal 1.1.4: Support.
Question 2: We support all being configured by SIBx.  

Issue 1.1.5
Question 1: We prefer option 2.
Question 2: Support Alt 1.
Question 3: Support.

	Mod
	1. Company views are captured accordingly.
1. Please check the updated Proposal 1.1.3.

	Ofinno
	Issue 1.1.1
Question 1. Support proposal 1.1.1A.
Question 2. Support conclusion 1.1.B.
Question 3. Considering SRS-AS replaces the functionality of PMI for PMI-free case, we think SRS-AS should be always triggered together at least for PMI-free case.

Issue 1.1.3
Question 1. Based on FL’s assessment, considering the supporting of one or two TRS burst does not require additional UE capability and having multiple TRS resource set is to be aligned with current spec (Rel-17 aperiodic TRS for fast SCell activation), we support the proposal.
Question 3. Support Alt-1. And we think having separate bitmap for SRS configuration and CSI report configurations seems desirable in terms of signaling overhead at least for the case when only one of them is reported.

Issue 1.1.4
Question 1. Support proposal 1.1.4.
Question 2. At least dynamic indication of TD-related settings may provide scheduling flexibility and coverage target.

Issue 1.1.5
Question 1. Support option 2.
Question 2. Support Alt-1.
Question 3. Support.

	Sony
	#1.1.1
Proposal 1.1.1A: Support.
Conclusion 1.1.1B: OK.
Question 3: Yes at least for PMI-free reporting.

#1.1.3
Proposal 1.1.3: Support in principle.
Question 3: We agree with DOCOMO and Nokia’s understanding that the medium, e.g., MAC sub-header LCID or new MAC CE, should be discussed before the alternatives. 
If the question of the medium is to be left entirely up to RAN2, then the alternatives should be not framed in terms of bitmap-based reporting versus index-based reporting, but in terms of single-option reporting versus multiple-option reporting. That is, whether the UE can report only one of a set of SRS and/or CSI report configuration(s) provided in SIBx, or of multiple—by the way, our understanding is that the UE can always report support for none of the SRS and/or CSI report configurations. 
When mapping to a medium, RAN2 may then proceed as follows. For single-option reporting, RAN2 could introduce a new MAC CE carrying an index, or several LCIDs each associated with one SRS and/or CSI report configuration. For multiple-option reporting, RAN2 could introduce a new MAC CE carrying either a bitmap or multiple indices, or several LCIDs each associated with one or more SRS/CSI-report configuration(s).
Our preference would be single-option reporting.

#1.1.4
Question 1, Proposal 1.1.4: Although our first preference is Alt-3, we are also okay to further discuss Proposal 1.1.4. For example, NEC’s proposal to include several pre-configured uplink resources in SIBx would also be OK for us.
Question 2: OK to further discuss dynamic indication of slot offset for SRS and CSI-RS by triggering MAC-CE.

#1.1.5
Question-1: Option-2 as it is aligned with legacy spec and, further, TRS may not always be available.
Question-2: Alt-1, as it may reduce the range of triggering offset compared to Alt-2.
Question-3: Support.

	Apple
	#1.1.1
Proposal 1.1.1A: We are okay
Conclusion 1.1.1B: We are okay
Question 3: No, for FDD or why UL is link budget limited, why we need SRS AS?

#1.1.3
Proposal 1.1.3: We are okay
Question-2: I do not think there is any CRI-RI-CQI report in the deployment. But we are okay to have it always associated. 
Question-3: Alt 1

#1.1.4
Proposal 1.1.4: We are okay
Question 2: No strong preference  

#1.1.5
Question 1: Option 2
Question 2: Alt 1  
Question 3: Okay  

	Lenovo
	#1.1.1
Q1: Support Proposal 1.1.1A. Similar mechanism has been specified for fast SCell activation.
Q2: Support Conclusion 1.1.1B. Ther is no need to support periodic SRS-AS and CSI-RS for this feature.
Q3: Considering that the early CSI is report for the early PDSCH transmission using MIMO schemes, that RI and CQI should be reported. Thus, they should be always triggered together. How to trigger both of them can be further studied.

#1.1.3
Q1: Not support.
Firstly, the FFS in Step-1 is confused. Why to associate a TRS configuration with a CSI report configuration? TRS is used for the UE to obtain the QCL parameters for the CSI-RS reception. Thus, TRS should be associated with CSI-RS resources other than CSI report configuration. And further, suggest adding a bullet that each TRS is associated a SSB to obtain the QCL-TypeC parameters.
Secondly, we don’t think support of TRS is a UE capability. If the UE support the feature of early CSI reporting on early CSI-RS, aperiodic TRS should be mandatorily supported. Otherwise, how does the UE obtain the QCL parameter for the CSI-RS reception?
Q2: We are open for such association. Even they are not associated, NW still can separately trigger either of them.
Q3: We are fine to report a bitmap for the CSI report configuration. But more discussions are needed for the SRS configuration. We want to clarify that whether more than one xTyR capability can be reported by the UE in MSG3. If the answer is no. Then the UE only need to report one xTyR capability in MSG3. And the NW can trigger the SRS corresponding to such UE capability. If there is no association between the SRS configuration and the UE capability on xTyR, how does the UE report which SRS resources are supported?

#1.1.4
Q1: Not support.
We think Alt2 should be the baseline, which can not only avoid the discussion on what scheduling information should be captured in the MAC CE/SIBx but also can simplify the UE behavior. The UE only need to find the first available PUSCH to carry the CSI report. All the legacy scheduling mechanism and requirement can be totally reused.
Q2: Other than the slot offset information, all other parameters should be configured by SIBx. The motivation of dynamic indication is not clear.

#1.1.5
Q1: Support option-2
Q2: Alt1 seems reasonable.
Q3: Fine to taken the legacy value as the start point.






	Ericsson
	#1.1.1
Proposal 1.1.1A:  Support.  N can be up to 2.
Conclusion 1.1.1B:  Support.  
Question 3:  In the case of PMI-free CSI reporting, we supporting SRS-AS being triggered jointly with aperiodic CSI report and associated with aperiodic CSI-RS for CSI.  For PMI based CSI, such joint triggering may not be needed.  Such joint triggering can be easily supported as the MAC CE in MSG 4 can jointly trigger aperiodic SRS-AS, aperiodic CSI-RS, and aperiodic CSI.  We don’t see a need to associated SRS and CSI report configuration for PMI-free CSI though.

#1.1.3
Proposal 1.1.3A:  Support the proposal.  We tend to agree with companies that the first FFS under Step-1 may not be necessary.  Signaling a CSI report config with report quantity set to ‘none’ will cause unnecessary signaling overhead.
Question 3:  Fine with Alt 1.  We agree with FL’s comment that signaling format or whether it is a new MAC-CE is up to RAN2.  We only need to discuss what content are needed for step 2.

#1.1.4
Proposal 1.1.4:  Support.  Alt 1 is the simplest solution and as commented by some other companies, a design similar to how RAR UL grant can be used for Alt 1.  Alt 2 is a new concept where the triggers for CSI-RS/CSI and the trigger for reporting via PUSCH is decoupled.
Some companies bring up the case if the gNB doesn’t receive the HARQ-ACK successfully and MSG4 needs to be transmitted.  But isn’t this issue also there for Alt 2 since Alt 2 relies on MSG4 to trigger the CSI-RS?  Furthermore, Alt 2 also has the issue that the UE may miss the DCI that triggers the PUSCH.  For instance, if UE already received MSG4 successfully, but misses the DCI that triggers the PUSCH as in Alt2.  What is the UE behaviour?  Should the UE buffer the CSI-RS measurements and/or computed CSI until another DCI is received?  Such behaviour, if specified, deviates from NR legacy principle where for aperiodic CSI based on aperiodic CSI-RS, the aperiodic CSI-RS and CSI porting are jointly triggered.

#1.1.5
Question 1:
QCL Source of TRS:  Option 2
PL RS of SRS: Option 2
QCL Source of CSI-RS for CSI:  Option 2 if early TRS is not transmitted.  Option 3 can be used when early TRS is transmitted.
Question 2:  Alt-1.
Question 3:  Ok.  But the 2nd sub-bullet says ‘The duration between the last symbol of the associated CSI-RS resource(s) for channel/interference measurement ...’    I don’t think we agreed to use CSI-RS resources for interference measurement.  Better to revise this part of the sentence as follows:
· The duration between the last symbol among of the associated CSI-RS resource(s) for channel/interference measurement 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. 
[Mod] Thank you for suggestion. The proposal looks better now.


	Fainity
	Issue 1.1.1
Question 1: Support
Question 2: Support

Issue 1.1.2
An issue about the condition for reporting capabilities on SRS-AS/CSI-RS/CSI report is identified in our Tdoc (R1-2508882). Based on the agreements so far, the missing piece of the puzzle is the triggering condition for the UE to report the capabilities in Msg3. If no further agreement is made, as long as configurations for early DL CSI acquisition are provided in SIBX, a UE capable of early DL CSI acquisition shall always report the capabilities about early DL CSI acquisition in Msg3.

The target of early DL CSI acquisition is to reduce the access latency. However, if the channel quality is not good, e.g., the selected SSB is worse than a threshold, Msg1/Msg3/ retransmission is likely to happen, which compromises the reduced latency and wastes UE’s power. Using an SSB RSRP threshold determine whether to trigger early DL CSI acquisition procedure can be considered.
[Mod] Thank you for raising this. Let’s see the other company’s view on this enhancement.
Issue 1.1.3
Question 1: We support Updated Proposal 1.1.3
Question 3: We support Alt-1. 

Issue 1.1.4
Question 1: We support Proposal 1.1.4.

Issue 1.1.5
Question 1: For QCL source of TRS and PL RS of SRS, we support Option-2. For QCL source of CSI-RS for CSI, the current specifications restrict the QCL source of a CSI-RS resource for CSI to CSI-RS resource (QCL-TypeA or QCL-TypeB). Therefore, we think Option-3 is the most reasonable option. Furthermore, we should not discuss QCL source without mentioning the corresponding QCL type. For example, a CSI-RS resource for CSI can have a first QCL source being a CSI-RS resource with QCL-TypeA and a second QCL source being an SSB with QCL-TypeD. 
[Mod] Thank you for pointing out this. Two FL’s note are added to highlight this for companies’ further discussion. s
Question 2: Support Alt.1.


	Mod
	• Company views are captured accordingly.
• Please check the updated Proposal 1.1.3.

	China Telecom
	#1.1.1
Q1: Proposal 1.1.1A: We share the same concern with NEC.  
In the current spec, for UE in connected mode, the aperiodic CSI-RS resource for tracking in Rel-15/16 can only be triggered with an associated periodic CSI-RS for tracking. And for UE in idle/inactive mode, the periodic TRS in Rel-17 can be activated by PEI with the QCL relationship of the SS/PBCH block. 
Even for the SCell activation in Rel-17, the QCL relationship of the aperiodic TRS is similar with the aperiodic CSI-RS for tracking.
	TS 38.214 
5.1.6.1.1.1	Aperiodic CSI-RS for tracking for fast SCell activation
A UE can be configured with aperiodic CSI-RS resources for tracking for an SCell for fast SCell activation using NZP-CSI-RS-ResourceSet(s) with the higher layer parameter scellActivationRS-ConfigToAddModList, with the QCL relation, provided by higher layer parameter qcl-Info given by SCellActivationRS-Config as with aperiodic CSI-RS for tracking in clause 5.1.6.1.1.



Q2: Conclusion 1.1.1B: Support.
Q3: Not necessary. From our perspective, SRS-AS can be separately triggered at least for PMI-based CSI reporting.


#1.1.3
Q1: Proposal 1.1.3: We are open to this proposal, and we prefer some updates for this proposal
	Updated 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 additional number of TRS bursts UE needs



Q2: We prefer No.

Q3: From our opinion, both the configuration(s) in SIBx and the UE supported capability need to be reported in MSG3, which could be discussed seperatedly:
	Q3.1: In Step-2, how to report which/whether the SRS configuration(s) and/or the CSI report configuration(s) provided in SIBx is/are supported? 
· Alt-1(bitmap-based reporting): UE indicates through a bitmap where each bit corresponds to one resource/report configuration. 
· Alt-2(index-based reporting): UE indicates one index/ID of a resource/report configuration, or indicates an index representing no support for all the resource/report configuration(s) 
· Alt-3: UE indicates one or multiple indexes/IDs each associated with a UE capability assumption corresponding to an SRS configuration or a CSI report configuration (i.e., ‘xTyR’ assumption or the number of CSI-RS ports), or indicates one index/ID representing no support for all the resource/report configuration(s)
· Alt-4: UE indicates through a bitmap where each bit corresponds to one resource/report configuration for CSI-RS/CSI, and UE indicates thought a bitmap where each bit corresponds to one ‘xTyR’ UE capability assumption for SRS-AS
Q3.2: In Step-2, whether/how to report which/whether the UE capability assumption corresponding to an SRS configuration or a CSI report configuration is/are supported? 
· Alt-1(bitmap-based reporting): UE indicates thought a bitmap where each bit corresponds to one ‘xTyR’ UE capability assumption for SRS-AS
· Alt-2(index-based reporting): UE indicates one index of ‘xTyR’ UE capability assumption for SRS-AS
· Alt-3: not reporting



We support Alt-1 for reporting the SRS/CSI configuration(s), and we are open for the method of reporting the UE capability (slightly prefer Alt-2).

  
#1.1.4
Q1: Proposal 1.1.4: We prefer a combination of Alt-3 and Alt-1. 
From our perspective, an index of candidate PUSCH(s) could be configured in the SIBx, and the exact PUSCH for UE to report the early triggered CSI reporting could be indicated by MAC CE in MSG4 along with the aperiodic CSI report triggering.

Q2: We support dynamic indication for slot offset and configuration in SIBx for the others. 
#1.1.5
Q1: We prefer Option-2 for QCL source of TRS, PL RS of SRS, and QCL source of CSI-RS for CSI.

Question2: Support Alt-1

	ETRI
	#1.1.1
Question 1: Support Proposal 1.1.1A. We think that at least 1 or 2 TRS bursts should be supported, similar to fast SCell activation.
Question 2: Support Conclusion 1.1.1B.
Question 3: No. SRS-AS does not need to be triggered together with aperiodic CSI reporting and associated aperiodic CSI-RS for CSI, as RI and CQI can be assessed via NW implementation without UE’s feedback. BTW, we think that associating SRS configuration with CSI reporting configuration is not needed even if SRS-AS is jointly triggered with aperiodic CSI reporting.

#1.1.3
Question-1: Support Proposal 1.1.3 in principle. We think that one TRS resource set can serve multiple TRS bursts, so a single TRS resource set is enough in one CSI resource configuration.
Question-3: Support Alt-1. We can leave the container issue to RAN2.

#1.1.4
Question 1: Support Proposal 1.1.3. We share similar concern on Alt-2 as Ericsson.
Question 2: At least slot offset for SRS/CSI-RS for CSI/TRS needs to be dynamically indicated by MAC-CE for TD allocation flexibility.

#1.1.5
Question-1: Support Option-2 for all cases.
Question-2: Support Alt-1. The successful reception of the MSG4 PDSCH carrying the triggering MAC-CE should be confirmed when a part of resource configuration is provided in the triggering MAC-CE.
Question-3: OK.

	Panasonic
	Issue 1.1.1:  
Proposal 1.1.1A: Do not support this proposal at this stage and we still prefer to support Alt2, since even with two bursts, aperiodic TRS might not be sufficient. Also, we would like to reuse the TRS to be shared by multiple UEs which is important from NW perspective.  

Conclusion 1.1.1B: Indeed, the conclusion captures the situation. But it would be great if we can discuss further since periodic RSs could be shared among multiple UEs. 
Question 3: No. We do not see the need to add such restriction in triggering. 

Issue 1.1.3: 
Updated Proposal 1.1.3: This proposal is okay, but let’s discuss Proposal 1.1.1A first. 
Question 3: This depends on the structure of information sent on the SIB. Also, this depends as well on how the UE preference is indicated in MSG3. So We support postponing this discussion for later. It is not clear whether a bitmap is less overhead than indexing. 

Issue 1.1.4: 
Proposal 1.1.4: Support Alt 1. But we acknowledge the issue related to Alt 1 regarding the retransmission of the MAC-CE. We prefer more details added to Alt2 for example how to determine the DCI for scheduling.
Question 2: We support dynamic indication since these are not necessary to be sent in the SIBx. 

Issue 1.1.5:
Question 1: Regarding the QCL source for CSI-RS for CSI, Option 2 can be used when early TRS is not transmitted.  Otherwise, Option 3 can be used.


	NICT
	#1.1.3
Question-3: We prefer Alt-1.


	
	

	
	

	
	

	
	

	
	




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 
	Early SRS-AS
· Periodic
· Support: Futurewei, 
· Not support: Samsung, Nokia, Spreadtrum/UNISOC, MediaTek, Qualcomm, China Telecom, HONOR, Sharp, xiaomi, Rakuten, vivo, ETRI, Lenovo, NTT DOCOMO, ZTE, Huawei, CATT
· Semi-persistent 
· Support: Futurewei
· Not support: Samsung, Nokia, Spreadtrum/UNISOC, MediaTek, Qualcomm, China Telecom, HONOR, Sharp, xiaomi, Rakuten, vivo, ETRI, Lenovo, NTT DOCOMO, ZTE, Huawei, CATT

Early CSI-RS for CSI
· Periodic
· Support: Nokia, Futurewei, Fujitsu (open)
· Not support: Samsung, Spreadtrum/UNISOC, MediaTek, Qualcomm, China Telecom, HONOR, Sharp, xiaomi, Rakuten, vivo, ETRI, Lenovo, NTT DOCOMO, ZTE, Huawei, CATT
· Semi-persistent 
· Support: Futurewei
· Not support: Samsung, Nokia, Spreadtrum/UNISOC, MediaTek, Qualcomm, China Telecom, HONOR, xiaomi, Rakuten, vivo, ETRI, Lenovo, NTT DOCOMO, ZTE, Huawei, CATT

FL’s note: This issue has been discussed for two meetings. It seems the situation stays unchanged. Majority still prefer to focus on aperiodic SRS/CSI-RS. Let’s close this issue in this meeting. The following conclusion is recommended. 
Question 1: Whether to support Conclusion 1.2.1A as follows?
Conclusion 1.2.1A
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

Support: Samsung, NTT DOCOMO, Huawei, vivo, Xiaomi, LG, OPPO, Spreadtrum, NEC, Qualcomm, ZTE, Sharp, CATT, Fujitsu, InterDigital, Rakuten, Futurewei, Ofinno, Sony, Apple, Lenovo, Ericsson
Not support: 
------------------------------------------------------------------------------------------------------------------
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
	1. Please update your view on those issues and questions captured in Table 1-3.
2. Please DO NOT directly input to Table 1-3. FL will update the table based on your comments provided in this table.

	Samsung
	#1.2.1
Question 1: Support Conclusion 1.2.1A.

Question 2: We support both Rel-15 and Rel-17 MAC-CE, and don’t see any limitation of supporting both of them.
[Mod] 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. 

#1.2.2
Question 1: Support Proposal 1.2.2A.

#1.2.3
Question 1: Support Proposal 1.2.3 which is a typical MAC-CE delay in current specification.
BTW, how about the reference slot of an aperiodic CSI reporting?
[Mod] Please see my response to you in Question 2 of Issue 1.1.5.


	NTT DOCOMO
	#1.2.1
Conclusion 1.2.1A: Support.
Proposal 1.2.1B: Support Rel-17 MAC CE to have higher priority which has less latency for early triggering.

#1.2.2
Proposal 1.2.2A: Support.

#1.2.3
Proposal 1.2.3: Support.

	Huawei, Hisilicon
	Conclusion 1.2.1A: Support.
Proposal 1.2.1B: Support. For Rel-17 SCell activation, TRS is triggered for DL synchronization. Hence, gNB knows when UE will finish DL synchronization and triggers CSI-RS measurement and report after DL synchronization to ensure the accuracy of CSI. While, for Rel-15 SCell activation, no TRS is triggered and UE measures SSB/TRS for DL synchronization by its implementation. gNB does not know when the UE finish DL synchronization. Then, the triggered CSI-RS measurement might be conducted at a time before UE finishing DL synchronization. Consequently, the reported CSI is not accurate. This issue should be address first to support Rel-15 SCell activation.
Proposal 1.2.2A: Support. The MAC-CE has enough payload for explicit indication. There is no need to perform implicit indication in this case.
Proposal 1.2.3: Support.

	Mod
	Company views are captured accordingly.

	vivo
	#1.2.1
Question 1: Support
Question 2: Support

#1.2.2
Question 1: Support in principle. We suggest modifying SRS resource set(s) as SRS resource configuration(s), to keep the same expression as what in issue 1.1. Besides, we would like to add a FFS as following.
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 configurationset(s) triggered for the SCell is determined according to an indication in SCell activation command.
· FFS: whether the SRS resource configuration (s) is associated with associated with CSI report configuration for PMI-free report
· For early aperiodic CSI reporting, the CSI report configuration(s) triggered for the SCell is determined according to an indication in SCell activation command.
[Mod] In legacy, SRS triggering framework is always on top of indicating “SRS resource set(s)” instead of “SRS configuration(s)”, while the SRS configuration for a SCell may contains multiple SRS resource sets and not all the SRS resource sets will be triggered. Moreover, with such modification, I’m not sure whether it is still Alt-2 as we agreed in RAN1#122bis. 

#1.2.3
Question 1: Support


	Nokia
	#1.2.1
Question 1: OK
Question 2: Fine, but limiting it to Rel-17 SCell Activation MAC CE would imply that the TRSs need to be measured before the CSI-RS measurements, i.e., the TRS should serve as the QCL source RS for the CSI-RSs. This needs to be clearly mentioned. Otherwise, there is no reason to limit this to only Rel-17 MAC CE. 
[Mod] The proposal here said “at least support”, we haven’t close the door for Rel-15 SCell activation. Your suggestion can be further captured once we concluded Rel-15 SCell activation is not supported.   

#1.2.2
Question 1: OK
#1.2.3
Question 1: OK

	Xiaomi
	Conclusion 1.2.1A: Support 
Proposal 1.2.1B: Fine 
Proposal 1.2.2A: Support 
Proposal 1.2.3: Support

	LG
	#1.2.1
Question 1: Support.
Question 2: Support.
#1.2.2
Question 1: Support.
#1.2.3
Question 1: Support.

	OPPO
	1.2.1A: OK
1.2.1B: not support. Why must the early CSI/SRS be tied with the fast TRS feature? 1.2.1B is not a good way forward. If want to keep FFS, let us FFS on both
1.2.2A: Ok
1.2.3: Ok  

	Spreadtrum
	1.2.1
Conclusion 1.2.1A: Support.
Proposal 1.2.1B: This proposal is related with the triggering mechanism. If implicit triggering is supported, Rel-15 SCell activation MAC CE can be supported naturally.
1.2.2
Proposal 1.2.2A: In our views, the number of configurations for each of SRS and CSI can be 1. There’s no need to enhancement the activation MAC CE, implicit triggering is sufficient. 
Proposal 1.2.3: Support.

	Mod
	Company views are captured accordingly. No update on proposals.

	NEC
	#1.2.1
Proposal 1.2.1B: We see no reason to prevent the Rel-15 SCell activation.
#1.2.2
Proposal 1.2.2A: We can be OK to Alt2 but Alt1 is useful if there is only one configuration for early CSI. We don’t see the need of explicit mechanism in this case.

	Qualcomm
	Conclusion 1.2.1A: OK
Proposal 1.2.1B: Support

Proposal 1.2.2A: Support 

Proposal 1.2.3: Support 


	Mod
	Company views are captured accordingly. No update on proposals.

	ZTE
	1.2.1
Question-1:
Support conclusion 1.2.1A.
Question-2:
Support Proposal 1.2.1B.

1.2.2
Question-1:
Support Proposal 1.2.2A.

1.2.3
Question-1:
Fine with Proposal 1.2.3. Besides, we prefer a unified design of reference time point for issues 1.1 and 1.2.

	Sharp
	#1.2.1
Question1: Support. We don’t see the necessity.
Question2: Support. 
#1.2.2
Question1: Support.
#1.2.3
Question1: Support.

	CATT
	Conclusion 1.2.1A: Support.
Proposal 1.2.1B: Support.
Proposal 1.2.2A: Support.
Proposal 1.2.3: Support.


	Fujitsu
	Proposal 1.2.1B: Support.
Proposal 1.2.2A: Support.
Proposal 1.2.3: Support.

	InterDigital
	Issue 1.2.1
Question 1: We support conclusion 1.2.1B

Issue 1.2.2
Question 1: We support proposal 1.2.2A

	Google
	Proposal 1.2.1B: Support 

Proposal 1.2.2A: Support 

Proposal 1.2.3: Support 


	Rakuten
	1.2.1
Support Conclusion 1.2.1A
Support Proposal 1.2.1B
1.2.2
Support Proposal 1.2.2A
1.2.3
Support Proposal 1.2.3


	Futurewei
	[bookmark: OLE_LINK12][bookmark: OLE_LINK14]#1.2.1
[bookmark: OLE_LINK11]Question 1: Ok with the conclusion.

Question 2: (Proposal 1.2.1B should not be Question 1, correct?) Support. General Rel-15 UEs may not benefit from early CSI if the SCell is unknown. Synchronization and tracking may take a long time. 
[Mod] Thank for reminding. The typo is fixed.

[bookmark: OLE_LINK13]#1.2.2
Question 1: Support.

#1.2.3
Question 1: Support.

	TCL
	Conclusion 1.2.1A: Support.
Proposal 1.2.1B: Support.
Proposal 1.2.2A: Support.
Proposal 1.2.3: Support.


	Mod
	Company views are captured accordingly. No update on proposals.

	Ofinno
	Issue 1.2.1
Question 1. Support the conclusion 1.2.1A.
Question 2. It seems unnecessary limitation to only consider Rel-17 fast SCell activation. As Nokia mentioned, if the TRS is not measured before the CSI-RS measurement for Rel-17 fast SCell activation, concern of having the long activation latency due to no TRS and unknown SCell for Rel-15 SCell activation is going to be applied to Rel-17 fast SCell activation. 

Issue 1.2.2
Question 1. Support.

Issue 1.2.3
Question 1. Support.

	Sony
	#1.2.1
Conclusion 1.2.1A: Support 
Proposal 1.2.1B: OK in principle. 

#1.2.2
Proposal 1.2.2A: Can support for the case when there is more than one SRS resource set and/or CSI report configuration. If one configuration is provided, then Alt-1 should be sufficient.

#1.2.3
Proposal 1.2.3: Support.

	Apple
	#1.2.1
Conclusion 1.2.1A: Okay 
Proposal 1.2.1B: Okay

#1.2.2
Proposal 1.2.2A: Okay

#1.2.3
Proposal 1.2.3: Okay

	Lenovo
	#1.2.1
Q1: OK
Q2: Fine. 
#1.2.2
Q1: Support
#1.2.3
Q1: Support.

	Ericsson
	#1.2.1
Conclusion 1.2.1A:  OK
Proposal 1.2.1B:  Support

#1.2.2
Proposal 1.2.2A:  Support

#1.2.3
Proposal 1.2.3:  Support


	Mod
	Company views are captured accordingly.

	China Telecom
	#1.2.1
Q1: Conclusion 1.2.1A: Support. 
Q2: Proposal 1.2.1B : Support. 

#1.2.2
Question1: Proposal 1.2.2A: Support.

#1.2.3
Question1: Proposal 1.2.3 : Support.

	ETRI
	#1.2.1
Question 1: Support Conclusion 1.2.1A
Question 2: Support Conclusion 1.2.1B

#1.2.2
Question 1: Support Proposal 1.2.2A

#1.2.3
Question 1: Support Proposal 1.2.3

	Panasonic
	Issue 1.2.1:
Proposal 1.2.1B: Do not support. We support both and we understand the issue that the SCell could be an unknown cell when based on Release 15 activation. However this can be discussed first. 
Issue 1.2.2:
Proposal 1.2.2A: It is a bit confusing what is meant by the explicit mechanism so we would like to clarify. Does this mean that the activation command would point to a previously configured configuration? Is this considered explicit?


	
	

	
	




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? 
Updated 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 an 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
	1. Please update your view on those issues and questions captured in Table 1-5.
2. Please DO NOT directly input to Table 1-5. FL will update the table based on your comments provided in this table.

	Samsung
	#1.3.2
Question 1: We still support DCI format 2_6 as well, under implicit method.
Regarding explicit method for SRS triggering, we support using SRS request field by extending associated SRS trigger states for SCells out of dormancy.

#1.3.3
Question 1: Yes. Agree with FL’s note.
BTW, how about the reference slot of an aperiodic CSI reporting?
[Mod] For this scenario, if explicit triggering based on legacy framework is agreed, yes, we need to define the reference slot to apply the trigger offset. But if implicit triggering is agreed, we need to first discuss how PUSCH is allocated (maybe just follow the similar solutions for the other scenarios), and then we further check whether defining the reference slot is needed in the solution of PUSCH allocation.


	NTT DOCOMO
	#1.3.2
Question 1: How to reinterpret existing fields will introduce lot of complexity. It also impacts the scheduling flexibility for serving cell because the legacy field is needed for SRS triggering or CSI triggering for serving cell. We prefer implicit method which is much simpler.

#1.3.3
Question 1: Yes.

	Huawei, Hisilicon
	Proposal 1.3.2: Don’t support. Alt 1 should be supported at least for Case 1 and FFS solution for Case 2.
For switching out of SCell dormancy, there are two cases:
Case 1: UE is outside DRX active time. DCI 2-6 is used to indicate switching out of SCell dormancy.
Case 2: UE is in DRX active time. DCI 0-1/1-1/0-3/1-3 is used to indicate switching out of SCell dormancy.
The biggest problem of Alt 2 is that it does not work for Case 1. For Case 1, the only available DCI format is DCI 2-6 which does not has field for CSI/SRS triggering. Hence, the only possible solution for Case 1 is Alt 1. So, Alt 1 should be supported at least for Case 1.
For case 2, both Alt 1 and Alt 2 can work. Our first preference is Alt 1, so that the solution for both cases is unified. However, we are also open for Alt 2 for this case, if following issues under Alt 2 can be well resolved.
Issue 1: how to coexist with legacy CSI/SRS triggering?
In the legacy, the CSI/SRS request field is used to trigger CSI/SRS for the scheduling cell (DCI 0-1/1-1) or the schedule cell (DCI 0-3/1-3). While, in Rel-20, we want to use CSI/SRS request field to trigger CSI/SRS for the SCell switching out of SCell dormancy. How these two functionalities coexist?
Issue 2: how to determine the SCell to perform CSI reporting/SRS transmission.
Since a lot of SCell can be indicated to switch out of SCell dormancy, we cannot mandate UE to perform CSI reporting/SRS measurement in all the SCells.
Issue 3: how to indicate a specific CSI report/SRS configuration via the CSI/SRS request field.
The interpretation of the CSI/SRS request field in Rel-20 needs to be clarified.

Question 1 of 1.3.3: Don’t support. It is more straight forward to take the slot of the DCI as the reference slot.


	Mod
	Company views are captured accordingly.

	Vivo
	#1.3.2
Question 1: Not support. 
1) Based on Alt1, all DCI format can be supported, e.g., based on the legacy field ‘SCell dormancy indication’. However, based on Alt2, we should determine the DCI field case by case, which increase the spec efforts. 
2) Regarding the concern on the flexibility of Alt1 from some companies. We think that limited (even only one) CSI resource /report configuration pre-configurated is enough for dynamically SCell transitioning from dormant to non-dormant BWP based on DCI. If the network wants to change the pre-configurated CSI resource /report configuration per SCell, it can be re-configurated by RRC.

#1.3.3
Question 1: Ok with the reference slot as the first slot after BWP switching to non-dormant BWP


	Nokia
	#1.3.2
Question 1: The explicit mechanism would require additional work regarding the application of the SRS/CSI request fields and therefore is not straightforward. In contrast, relying on an implicit mechanism would be significantly simpler. 
#1.3.2
Question 1: Yes. 
Otherwise, if the DCI slot is used, it should be ensured that the slot offset for the SRS and CSI-RS transmissions is sufficiently large to allow the BWP switching to be completed prior to those transmissions.

	Xiaomi
	Issue 1.3.2
Proposal 1.3.2: We prefer to support all DCI formats with a unified solution. Implicit mechanism is a more straightforward way.

Issue 1.3.3
Question 1: ok. 


	OPPO
	1.3.2: not support. The solution in this proposal would maximize the complexity of specification. If we take Alt2, we should clarify that (1) fully reuse the current DCI field without any change, and (2) do not support DCI format 2_6. If we take Alt1, we should specify one single method that is applied to all DCI formats 0_1/0_3/1_1/1_3/2_6. But the current proposal might result in multiple different solutions for different DCI formats and also introduce DCI field change potentially.
Question 1: No.   the DCI slot is a much better choice than the reference time provided in the proposal. The reason is the time delay for DCI based BWP switching is determined by other factors, for example SCS before and after the switching. So the reference time would be a variable. But using the DCI slot gives us a fixed reference time.


	Spreadtrum
	1.3.2
Proposal 1.3.2: We support Alt-1 to simplify the design.
1.3.3
Question 1: Support.

	Mod
	Company views are captured accordingly.

	Spreadtrum
	1.3.2
Proposal 1.3.2: We support Alt-1 to simplify the design.
1.3.3
Question 1: Support.

	Qualcomm
	Proposal 1.3.2: OK in general.
One basic and straight-forward clarification: The SRS/CSI should only apply to SCell(s) that: (1) Currently in its dormant DL BWP, and (2) indicated by the “SCell dormancy indication” field as switching out of the dormant DL BWP.
· We don’t need to discuss either (a) SCell(s) that already in non-dormant DL BWP (legacy allows SRS/CSI), or (b) SCell(s) in dormant DL BWP but not indicated by the DCI to non-dormant DL BWP.
Therefore some editorial suggestions:
	· For triggering aperiodic SRS-AS, the SRS resource set(s) triggered for the SCell(s) is determined according to an one or more 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 one or more field(s) in the legacy DCI is used for triggering aperiodic SRS-AS 
· FFS: Whether/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 and SCell dormancy indication in the DCI formats 0_1/0_3 indicating switching out of dormancy for the SCell(s)



[Mod] One FFS point is added per your request.

Question 1 of Issue 1.3.3: We are neutral, as long as the timeline is defined.
For “yes”: For CSI-RS, the timeline is implicitly satisfied based on this scheduling rule; while for SRS, it anyway still needs to define preparing time for SRS;
For “no”: Both CSI-RS and SRS needs to define timeline.


	Mod
	· Company views are captured accordingly.
· Please check the updated Proposal 1.3.2. 

	ZTE
	1.3.2
Question-1:
Support Proposal 1.3.2.

1.3.3
Question-1:
We agree with Huawei and OPPO that, the reference slot should be the one when UE receives the DCI.

	CATT
	Issue 1.3.2
Proposal 1.3.2: Support.

Issue 1.3.3
Question 1: One clarification: If we agree on the first slot after BWP switching to non-dormant BWP is completed, can we leave it to RAN4 without RAN1 spec impact?
[Mod] If agreed, we still have RAN1 work to specify the occasion of SRS Tx or CSI-RS Rx based on the reference slot. 


	Google
	Updated Proposal 1.3.2: We are fine with explicit method based on DCI format 0_1/0_3/1_1/1_3. We are open to further study DCI format 2_6. 


	Futurewei
	#1.3.2
Question 1: Support Updated Proposal 1.3.2. For Alt-1, we had a question that implicit method has to trigger all the configured aperiodic transmissions regardless of the necessities of all these aperiodic transmissions every time. That is, there is no flexibility at all. Can Alt-1 proponents address this question? If there is a satisfactory answer, we can also be open to Alt-1.
[Mod] @ Proponents of Alt-1, please share your view on Futurewei’s question.

#1.3.3
Question 1: For each UE, the difference between these two approaches is only a fixed offset. Either should work. We are open to more discussion.

	TCL
	Issue 1.3.2
Proposal 1.3.2: Support.

Issue 1.3.3
Question 1: Not support, we agree with Huawei and OPPO’s views, and DCI is a much better choice. 


	Mod
	Company views are captured accordingly. No update on proposals.

	Ofinno
	Issue 1.3.2
Proposal 1.3.2: Support the proposal.
For the FFS point, considering DCI format 2_6 is used to switching out of SCell dormancy when the UE is outside DRX active time, we think supporting DCI format 2_6 is important. 

Issue 1.3.3
Question 1. If the reference slot is newly defined by RAN1 which may be different from the conventional UE behavior, separate UE capability may be needed.

	Sony
	#1.3.3
Question 1: Fine. 

	Apple
	#1.3.3
Question 1: Do we have a clear definition in RAN1 specification on when UE is expected to complete the BWP switching? We prefer DCI. 

	Lenovo
	#1.3.2
Q1: Support.

#1.3.3
Q1: Yes.


	Ericsson
	#1.3.2
Proposal 1.3.2:  Support

#1.3.3
Proposal 1.3.3:  need more discussion.  To us, using the slot in which UE receives the DCI as the reference slot looks more straightforward.


	Mod
	1. Company views are captured accordingly. No update on proposals.
1. One attentive is added for Issue13.3.

	China Telecom
	#1.3.2
Q1: Proposal 1.3.2: Support. 

#1.3.3
Q1: Support Alt-2.


	ETRI
	#1.3.2
Question 1: Support Proposal 1.3.2. We also support DCI format 2_6 for early SRS/CSI-RS/CSI triggering when switching out of SCell dormant outside DRX active time.

#1.3.3
Question 1: Support Alt-1, as the completion of BWP switching to non-dormant BWP should be guaranteed before SRS transmission and CSI-RS reception. Alt-2 would require a larger range for indicating the triggering offset compared to Alt-1.

	Panasonic
	Issue 1.3.2:
Updated Proposal 1.3.2: Do not support. We prefer implicit since it is more straightforward to design hence so spec complexity. Reagrding the question by Futurewei, the solution to this issue can be addressed by the NW in the way it configures these aperiodic transmissions.  


	
	




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, Tejas
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, Tejas
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, Tejas

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 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
	1. Please update your view on those issues and questions captured in Table 2-1.
2. Please DO NOT directly input to Table 2-1. FL will update the table based on your comments provided in this table. 

	vivo
	#2.1
Proposal 2.1: Support

#2.2
Conclusion 2.2: Regarding the FFS, if to apply the legacy specification restriction to the frequency-domain densities ρ = 1/3 and 1/6, new sub-band sizes must be introduced. We don’t prefer to introduce new sub-band sizes, since it would bring some related issues, such as new PRG sizes, and potential CSI measurement issues. 

#2.3
Proposal 2.3: It should be clarified that whether additional CSI measurement issues would be caused, if introducing new subband sizes. If no, we suggest adding a note.
[Mod] Of course, I can add one note for that. But could you elaborate more what is the CSI measurement issues you mean? It would be better to make the other companies understand your concern on CSI measurement, before I add the note. 

#2.4
Proposal 2.4: In the previous meeting, it has been agreed that 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. Since no additional spec impact would be further introduced, we think the current agreement is enough.

#2.5
Question: It should be handled by NW implementation.

#2.6
Question: We have concern on UE complexity.


	Kyocera
	Proposal 2.1: We support all combinations

Conclusion 2.2: Support

Proposal 2.3: Support

Proposal 2.4: Support.  We are aware of the arguments against this proposal, but we think allowing CSI-RS resources with different densities to be aggregated will give the network greater flexibility in reducing overhead without too much impact on UE implementation.

Question 2.5: Do not support

	Nokia
	#2.1
Proposal 2.1: Do not support the proposal. We can support the proposal with only K=4. Then all other scenarios which causes extra overhead with the legacy rate matching can be discussed separately.
#2.2
Conclusion 2.2: In general, we have concerns on ρ =1/3, 1/6. For the sake of progress, we can support conclusion 2.2.
#2.3
Proposal 2.3: Since this is related to issue 2.2, we can discuss this issue more after having agreement on the issue 2.2
#2.4
Proposal 2.4: Do not support.
#2.5
Proposal: We do not support introducing such constraints. Instead, we suggest proposing an RB-level offset, which could ultimately resolve the issue.
#2.6
Proposal: Support to further study it.

	LG
	#2.1
Proposal 2.1: Support.

#2.2
Conclusion 2.2: seems OK.

#2.3
Proposal 2.3: Support the proposal.

#2.5
Proposal: Do not support.

#2.6
Proposal: Do not support

	OPPO
	Proposal 2.1: Support the proposal. 
If ρ =1/8 is supported, we should support all the ports of 48/64/128 which is specified in the WID. We are also fine to make a conclusion to preclude ρ =1/8 in Rel-20. 

Conclusion 2.2: Though we have concerns on applying the restriction to ρ =1/3, 1/6, we could be fine with the conclusion. 

Proposal 2.3: We don’t think new CSI subband size(s) is beneficial. Instead, relaxing the restriction for ρ =1/3, 1/6 could be a better choice for UE supporting these two new densities. Even without new PRG size, new RBG sizes are still needed to be aligned with the subband size, for resource allocation in unit of RBG based on subband CSI. 

Proposal 2.4: We could accept the proposal if there is conclusion that UE could estimate the channel across the K NZP CSI-RS resources with the same density assumption (that is, UE doesn’t need to estimate in additional resource and the same estimation algorithm can be assumed across resources). 

Question 2.5: It should be handled by NW implementation.

Question 2.6: The benefits are still unclear to us. It should be noticed that the new densities are only applied to UE with low delay spread. In this case, cyclic RB position would not bring additional gain.

	ETRI
	Proposal 2.1
Support. After reviewing the contributions from companies, we are now open to support all possible configurations, including ρ = 1/8. This flexibility helps reduce system-level CSI-RS overhead by allowing reuse of cell-specific CSI-RS between Rel-20 and legacy UEs, as well as among Rel-20 UEs with different capabilities. Rate matching issues can be addressed through NW implementation, and ρ = 1/8 has shown throughput gains under low delay spread and low SNR due to overhead reduction, as reported by several companies’ contributions.

Conclusion 2.2
Support. The existing restriction helps ensure CSI accuracy within each reporting subband. We think that this legacy rule could be extended to all new CSI-RS density values as well.

Proposal 2.3
Support in principle. We suggest that the second note be retained and further discussed in the FFS. In addition, we think that the new subband sizes introduced for ρ = 1/3 and 1/6 should be used exclusively for these densities, rather than being reused for other density values.

Proposal 2.4
Not support. We agree with the potential benefit of this proposal in principle, i.e., reuse of cell-specific CSI-RS across Rel-20 and legacy UEs. However, we think that such reuse can be achieved via NW implementation, without introducing the additional complexity of supporting different CSI-RS densities among the aggregated NZP CSI-RS resources. For convenience, we attach an illustrative figure in our tdoc R1-2508966 showing how this reuse can be realized through UE-specific configuration of NZP and ZP CSI-RS resources.
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Issue 2.5
Not support. Imposing restrictions on the RB-level allocation pattern of NZP CSI-RS resources to align with ZP CSI-RS configurations may limit efficient reuse of CSI-RS between Rel-20 and legacy UEs, as demonstrated in the figure above. We believe that such alignment, if needed, can instead be handled by NW implementation.

Issue 2.6
Open to discuss.

	Spreadtrum
	Proposal 2.1: Do not support ρ = 1/8 for K=2 24/32-port NZP CSI-RS resources in a resource set aggregating 48/64 CSI-RS ports. 
As stated in the WID, the design for CSI-RS port aggregation with low density cannot impact the legacy spec for rate matching on CSI-RS RE, i.e. the CSI-RS resources for port aggregation should match the time and frequency resources occupied by legacy ZP CSI-RS with a frequency density of 1 or 1/2, and the waste of the ZP CSI-RS resource should be avoided. However, for K=2 24/32 ports CSI-RS with density 1/8, gNB cannot configure ZP CSI-RS resources to fully cover the NZP CSI-RS resources without waste of REs.
In addition, considering the CSI accuracy through low density CSI-RS measurement, some use cases cannot be supported, especially for extremely sparse resource distribution, e.g. the 48-port CSI-RS with density of 1/8.

Conclusion 2.2: Fine with the conclusion.

Proposal 2.3: Suggest postponing this discussion until the consensus of issue 2.2 is achieved.

Issue 2.5: Support. The occupied RE patterns of all aggregated NZP CSI-RS resources should match the resources occupied by legacy ZP-CSI-RS and the waste of ZP-CSI-RS should be avoid. 


	Mod
	Company views are captured accordingly.

	NEC
	Proposal 2.1: Support.
Conclusion 2.2: OK.

	Mod
	Company views are captured accordingly.

	ZTE
	2.1
Question-1:
Do NOT support Proposal 2.1. As captured in FL’s summary, we have concern on ρ = 1/8 and K=2.

2.2
Support conclusion 2.2. Besides, we believe that the legacy restriction should also apply for ρ = 1/3 and 1/6, so that new subband size(s) are needed.

2.3
Support Proposal 2.3. Regarding the second note, it would be better to say that ‘UE does not expect that the CSI subband size(s) is not configured as an integer multiple of legacy PRG size (i.e., 2 or 4).’
[Mod] Usually, specifying “UE doesn’t expect that… ” means it is possible that NW still could have wrong configuration (e.g., configuring CSI subband value is not integer multiple of legacy PRG size) and those error cases is up to UE handling. I think it is better to keep the original note to have guidance on the candidate value for the third bullet. 

2.4
Do NOT support Proposal 2.4. This issue has been discussed several times. We believe it is better to conclude that there is no consensus.

2.5
Support. It is clearly stated in WID that, legacy rate matching should be considered in introducing new frequency densities of CSI-RS. In other words, legacy UEs should be able to perform perfect rate matching on the low-frequency-density CSI-RS based on legacy ZP CSI-RS resource.

2.6
Do NOT support. The cyclic RB position is only benefit for slow-variation channels. Consider limited TU, we prefer NOT to discuss this issue.


	Sharp
	#2.1
Question: Support.
#2.3
Question: OK with this proposal as long as “Note: The new CSI subband size(s) is integer multiples of legacy PRG size (i.e., 2 or 4)” is kept.
#2.4
Question: Concern. We prefer to keep legacy rules.
#2.5
Question1: Do not support. It is up to NW.

	Huawei, HiSilicon
	Proposal 2.1: Support.

Conclusion 2.2: Fine with the proposal. For ρ = 1/4 and 1/8, there’s no problem to follow legacy spec restriction.

Proposal 2.3: Support. For ρ = 1/3 and 1/6, there will be imbalance of CSI-RS resources within a legacy CSI subband. And the added notes have addressed concerns on PRG size.

Proposal 2.4: Support. It’s beneficial for co-existing of legacy UEs and Rel-20 UEs with different densities.

Proposal 2.5: this is not needed, can be handled by gNB implementation.

Proposal 2.6: Support. This is needed for frequency selectivity channels, which is very common in scenarios where large antenna ports are deployed. Without this, only part of UEs with small frequency selectivity can use, making this feature unable to deployed.


	CATT
	#2.1
Proposal 2.1: Support.

#2.2
Conclusion 2.2: We prefer to discuss issue#2.3 firstly before making decisions on issue#2.2.

#2.3
Proposal 2.3: Support. It is our view that this is the simplest and the most straightforward solution on supporting ρ =1/3, 1/6.

#2.4
Proposal 2.4: Not support. Such relaxing will cause a few other issues, e.g., when K individual component CSI-RS resources have different density, different CSI-RS ports may have different channel estimation accuracy, and potential huge spec impact. By contrast, we did not see the benefits on supporting it.

#2.5
We are open to discuss the issue while the proposal seems too restrictive.

#2.6
Question: We have concern that Cyclic RB position is an over optimization thus it is out of scope.


	Xiaomi
	Proposal 2.1: Support.

Conclusion 2.2: OK.

Proposal 2.3: Support

Proposal 2.4: Not support. The number of CSI-RS resources for different density within a legacy CSI subband will be different. This implies that the sample rates of different ports for 48/64/128 CSI-RS ports aggregation are different. It may have impact on accuracy of channel estimation.

Issue 2.5: Not support. NW could handle this.

Issue 2.6: Not support. In order to obtain full channel information, UE needs to store historic channel information, which increases memory requirement.

	Samsung
	Proposal 2.1
We support the proposal. As shown in our tdoc, the co-location of resources in adjacent RBs is important configuration, particularly in scenarios with varying delay spreads. With all CSI-RS REs are mapped into RBs closer to each other show notable benefits, rather than other configurations in which CSI-RS REs are spread into frequency domain. Another important use case of having configuration with ZP CSI-RS is shown in Figure below. Consider two UEs with configuration of 64 ports and 128 ports. CSI-RS {1,2,3,4} resources for 128 ports can be reused for 64 ports CSI-RS {1,2} with ZP CSI-RS. If configuration 2 is not accepted more overhead for separate CSI-RS for 64 ports is required. 
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Conclusion 2.2: Support. In our view this restriction is important and helps to have consistent channel estimation across subbands. Further, we think same restriction should be applied to ρ = 1/3 and 1/6 also.

Proposal 2.3: Support. We believe introducing new subband sizes is simplest solution to avoid inconsistent channel estimation and CQI across CSI subbands for frequency-domain density ρ = 1/3 and 1/6

Proposal 2.4: Do not support. At this stage of 5G, we prefer to keep simple legacy design of CSI-RS aggregation. Also, lower CSI-RS densities are beneficial only in limited scenarios such as low delay spread channel and high SNR as shown in our tdoc, hence this flexibility itself is very limited 

Question 2.5: Do not Support. This can be handled by network implementation

Question 2.6: We are open for more discussion

	Fujitsu
	Proposal 2.1: Consider the density=0.5 of ZP RS for rate matching, only K=4 should be configured for density=1/8.
Conclusion 2.2: We support reusing the legacy restriction. We are also open to discussing the restriction for ρ = 1/3 and 1/6 
Proposal 2.3: Support
Proposal 2.4: We support different frequency-domain densities configured to the K NZP CSI-RS resources in the same CSI-RS resource set. 
#2.6: Support cyclic RB position for the K aggregated NZP CSI-RS resources in different transmission occasions. It can improve the accuracy of the frequency selective channel without any increased overhead.



	InterDigital
	Issue 2.1
We support proposal 2.1

	TCL
	Issue 2.1
Proposal 2.1: We do not support this, as density = 1/8 and K = 2 will cause extra overhead with legacy rate matching.

Issue 2.2
Conclusion 2.2: OK
Issue 2.3
Proposal 2.3: OK
Issue 2.4
Proposal 2.4: Not support.
Issue 2.5
Do not support, it can be realized by NW. 
Issue 2.6
Question: Do not support, we agree with ZTE’s view that the cyclic RB position only benefits limited scenario, and we prefer not to discuss further. 


	Mod
	Company views are captured accordingly.		

	Sony
	#2.1
Proposal 2.1: Support.

#2.2
Conclusion 2.2: OK with this conclusion. In our understanding, this means that frequency density  requires subband sizes 8, 16 or 32.

#2.3
Proposal 2.3: It appears that relaxing the restriction on the subbands’ actual density for ,  may work just as well without needing to introduce new subband sizes for , . Additionally,  would require a subband size of 8, 16 or 32 PRBs.

#2.4
Proposal 2.4: It seems that the benefits targeted by this proposal can be obtained by NW implementation, as demonstrated by ETRI.

#2.5
Question: We do not think this proposal is needed. Alignment can be handled by NW implementation.

	Apple
	#2.1
Proposal 2.1: We prefer to remove 1/8, or limit to 48 ports only 
[Mod] I don’t think removing 1/8 is a good suggestion. As WID stated “specify the enhancement 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, …”, at least one configuration shall be supported to satisfy the WID. Hope opponent companies can be more flexible, considering specifying density 1/8 has been captured in WID. 
#2.2
Conclusion 2.2: Okay

#2.3
Proposal 2.3: Okay

#2.4
Proposal 2.4: We have concern

#2.5
Question: We prefer to have the restriction

#2.6
Question: We do not see strong need

	Lenovo
	#2.1
Proposal 2.1: OK

#2.2
Conclusion 2.2: Support.
#2.3
Proposal 2.3:
Fine to introduce new CSI subband size(s) at least for ρ = 1/3 and 1/6. But we think the PRG size should also be considered for new density. 

#2.4
Proposal 2.4: Not support. The motivation is not clear, and it may also cause additional UE complexity


#2.5
Q: Not needed.

#2.6
Q:Not support.


	Ericsson
	#2.2
Conclusion 2.2:  We think this should be reformulated as a proposal since we still have an FFS for densities 1/3 and 1/6 (we usually don’t included FFSs for conclusions).  Suggest the following revision:
Conclusion Proposal 2.2

No enhancement to t The following legacy specification restriction on frequency density of CSI-RS port in a CSI subband is applied 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
[Mod] Thank you for the suggestion. But I think either way is fine. Considering the proposal is quite stable now, please let me keep the current wording.   
#2.3
Proposal 2.3:  Do not support.  We don’t see the need to introduce new subband sizes in a late NR release like rel-20.  The simplest approach is that the legacy specification restriction is not applied to frequency densities 1/3 and 1/6.  Furthermore, we don’t see the need to further study what CSI subband size(s) is supported for different BWP sizes.

#2.4
Proposal 2.4:  Do not support.

#2.5
Proposal 2.5:  Not support as this can be handled by NW implementation.

#2.6
Proposal 2.6:  Not support.


	CEWiT
	Proposal 2.1: Support
Questing 2.6:
Support. Time aggregation across multiple time instances can be up to UE implementation.
Without the support of CSI-RS cycling, a frequency-selective UE repeatedly reports inaccurate CSI reports to the BS as the channel captured by the CSI-RS is the same across all time instances. On the other hand, when CSI-RS is transmitted in a cyclic fashion, the channel experienced by the user will be different across different time instances and hence the UE will report different CSI reports for different time instances.
In our simulations, we have seen improvement in the UPT when cycling across multiple time instances is adopted. As per our understanding, the improvement in UPT is the result of reducing repeated TB failures. When cycling across multiple time instances is not adopted, the chances of repeated TB failures is more because the UE reports inaccurate CSI report repeatedly. Whereas, when cycling across multiple time instances is adopted, the UE captures different channel across different time instances and hence the chances of repeated TB failure reduced thereby improving UPT.
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To address Vivo’s comments, we don’t feel that supporting cycling results in additional UE complexity if the time aggregation across multiple time instances is made optional.
To address Oppo’s comments, as per our understanding the main benefit of supporting cycling across multiple time instances is to reduce repeated TB failures for frequency-selective UEs which is shown in our simulations thereby increasing the UPT of the UE.
We also feel that supporting cycling across multiple time instances doesn’t have much of a spec impact. Hence, limited TU’s shouldn’t be a problem.

	NTT DOCOMO
	#2.1
Proposal 2.1: Support

#2.2
Conclusion 2.2: Support

#2.3
Proposal 2.3: Support

#2.4
Proposal 2.4: Not support, furthermore, we believe the latest TS38.214 clearly states that all CSI resources within one set are configured with same density except 1/2. Also, for density of 1/2, it is only allowed to configure different PRB offset such as even/odd. In other words, even if density of 1/2, configuring different values of density itself (e.g., mixing configuration for density of 1 with 1/2) is prohibited. Therefore, we think there must be spec impact for introducing CSI-RS resource set with different densities.

#2.5
Question: Not support, it can be up to NW implementation.

#2.6
Proposal2.6: Support. Benefit from introducing cycling can be seen based on simulation result from some companies

	Mod
	1. Company views are captured accordingly. 
1. Proposal 2.1 is updated to remove K=2 and keep K=4. It is the final try. If there still has opponent(s), then we take it as a conclusion and no more discussion. 

	Tejas
	Conclusion 2.2: Support the conclusion.

Proposal 2.3: The proposal and the notes attend to the issues of CSI-RS resources imbalance within a legacy CSI subband and other concerns on PRG sizes for channel estimation. Hence, support the proposal.

Question 2.5: Do not support and allow the NW implementation to handle it.


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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