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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 online discussion on Thursday (offline 11:00 and online 14:30 Prague time). Please upload your inputs to the draft folder, if any, by 10:00 Prague time.

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

	Apple
	Haitong Sun
	haitong_sun@apple.com

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

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

	CMCC
	Liyan
	liyanwx@chinamobile.com

	CEWiT
	Pardh
	pardhasarathy.j@cewit.org.in

	CEWiT
	Goutham
	gouthamjutke@cewit.org.in

	Ericsson
	Siva Muruganathan
	siva.muruganathan@ericsson.com

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

	ETRI
	Woncheol Cho
	woncheol@etri.re.kr

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

	Futurewei
	Zhigang Rong
	zrong@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

	IIT Kanpur
	Robin Singh
	robins@iitk.ac.in

	InterDigital
	Afshin Haghighat
	Afshin.Haghighat@InterDigital.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

	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

	China Telecom
	Li Ma
	mal1@chinatelecom.cn

	China Telecom
	Hang Yin
	yinh6@chinatelecom.cn

	HONOR
	Liangang Chi
	chiliangang@honor.com

	HONOR
	Chao Wang
	wangchao35@honor.com

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

	CATT
	Jiayi Yang
	yangjiayi@catt.cn





4. Proposals to be discussed in the 4th offline/online session

Proposal 1.1.4D: 
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 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.

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, 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.

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


Proposal 2.1
On the new frequency-domain density ρ for K NZP CSI-RS resources in the same CSI-RS resource set for 48/64/128 CSI-RS ports aggregation, support the following configurations:
· 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
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 2.2 
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.




Table 0 – Company inputs for above recommended proposals before the 3rd online session
	Company
	Input

	Qualcomm
	For TRS, we support Alt1 (aperiodic only);
We think P-TRS is well supported by existing spec, via the following two manners:
1. PEI – as discussed extensively and probably understood by majority;
2. Msg4 RRCSetup actually can also config P-TRS – this could also be understood as “triggered by Msg4”

For all the other proposals: Support in general.

	ZTE
	Re TRS, given current situation, we prefer Alt1 (AP TRS only).
For P TRS, our original intention is that, UE can start TRS tracking based on TRS configuration information before MSG4, so that T/F tracking can be completed as soon as possible, and the latency of SRS transmission or CSI reporting can be reduced. However, if reception of P TRS is triggered by MSG4, the latency cannot be reduced at all. Then P TRS has no advantage over AP TRS. Moreover, ‘P TRS’ means the TRS transmission starts immediately after configuration. Then how can NW trigger ‘reception of P TRS’, because whether to receive the TRS is purely UE implementation.

	NTT DOCOMO
	For TRS, our first preference is Alt2.
For a UE not supporting Rel-17 feature of P-TRS availability indication, the P-TRS indication via Msg4 can help the fine synchronization.

	Panasonic
	Question about Early TRS:
We still have a concern on whether aperiodic TRS is sufficient for any performance gain. So we are supportive of periodic TRS. In our understanding, the random access procedure takes a long time that the UE could utilize that for “capturing” periodic TRS instances before MSG4 and utilize these measurements after receiving trigger via MSG4. So this is our preference. But we can also support Alt2. 
Proposal 1.1.4D:
Can we remove “and the associated aperiodic CSI-RS for CSI” ? This restriction is not relevant to this proposal. 
Proposal 1.2.2A:
RRC configuration is necessary for both implicit and explicit. So why not use implicit configuration. It seems redundant signalling to use explicit. We think implicit is sufficient

Proposal 1.3.2:
We also support implicit for the same reason as above.

	Samsung
	Question: Which alternative do you support?
We support Alt-1 as 1st, and Alt-2 as 2nd.

Proposal 1.1.4D: 
We are fine with listing all options in this meeting, and fine with discussing down-selection until the next meeting.
Among alternatives, we support Alt-1 (1st) and Alt-3 (2nd).

Proposal 1.2.2A: 
We are fine with listing options in this meeting, and fine with discussing down-selection until the next meeting.
Between alternatives, we support Alt-2 due to more flexibility. If we go with Alt-1, then once RRC is configured, then corresponding triggering is always needed which is too restrictive.

Proposal 1.3.2: 
We are fine with listing options in this meeting, and fine with discussing down-selection until the next meeting.


	ETRI
	Question: Which alternative do you support?
We prefer Alt 1, since the efficacy of P-TRS appears to be undermined when it can only be available upon MSG4 triggering, as noted by QC and ZTE. However, we are open to discussing Alt 2 to see if it offers any benefit over AP-TRS alone.

Proposal 1.1.4D/1.2.2A/1.3.2: Okay

	LGE
	Question: Which alternative do you support?
Support Alt 2. Periodic TRS should be the baseline and aperiodic TRS also can be additionally supported.

Proposal 1.1.4D:
OK and Support Alt-1. Alt-4 is unnecessarily complicated.

Proposal 1.2.2A:
It seems both options need RRC configuration, so suggest to revise as follows to be clear:
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, 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 based on RRC configuration.
· For early aperiodic CSI reporting, the CSI report configuration(s) triggered for the SCell is determined according to an indication in SCell activation command based on RRC configuration.

Proposal 1.3.2: 
OK.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



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 
	Outcome in RAN1#122bis:
	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


 

	1.1.2
	Procedure of early triggering for IDLE/INACTIVE   CONNECTED
	Closed

	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

	SIBx  carry the resource/reporting configuration(s) for early SRS-AS/CSI/CSI-RS triggering
· SIB1
· Support: InterDigital, MediaTek, TCL, Huawei/HiSilicon, Spreadtrum/UNISOC, Fainity Innovation, NTT DOCOMO, ITRI/Acer, LGE, xiaomi, Lenovo
· New SIBx:
· Support: Futurewei, vivo, CATT, HONOR, Fujitsu, NEC, Sharp, NICT, HONOR
· Up to RAN2: 
· Support: Panasonic, ZTE/Sanechips, Apple

FL’s note: No proposal is recommended currently. Proponent companies of using SIB1 concerned that the other SIBx may not be received before MSG3, while proponent companies of introducing the new SIB concerned that SIB1 has limited payload to carry resource/report configurations. Ericsson and China Telecom suggests postponing the discussion until the design of Step-1 is finalized. 

	1.1.4
	Step-3: NW triggers early SRS-AS/CSI-RS/CSI via MSG4
	Proposal 1.1.4D: 
For early triggering of aperiodic CSI reporting and the associated 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 MSG4 along with the aperiodic CSI report triggering. (e.g., analogous with Msg3 PUSCH scheduling via RAR UL grant MAC-CE)
· Alt-2: The PUSCH is scheduled by a DCI after MSG4
· Alt-3: The PUSCH is configured by SIBx providing resource/reporting configuration for early triggering
· Alt-4: Support Alt-3 and a DG UL grant for CSI report (e.g., one of Alt-1 and Alt-2)
· If PUSCH is not configured by SIBx, NW schedules a PUSCH by DG UL grant. 

Support: Samsung, Futurewei, MediaTek, Qualcomm, OPPO, China Telecom, Spreadtrum, HONOR, LGE, Sharp, xiaomi, Rakuten, vivo, ETRI, Nokia, InterDigital, Apple, NTT DOCOMO, ZTE, NEC, Ericsson, CATT, Huawei/Hisilicon
Not Support:

Alt-1: Samsung (1st), Futurewei, LGE, Rakuten, ETRI, Nokia, ZTE, Ericsson, CATT, Huawei/Hisilicon
Alt-2: MediaTek, Qualcomm, Spreadtrum, HONOR, Sharp, vivo (CSI reporting on MSG5), NTT DOCOMO
Alt-3: Samsung (2nd), OPPO, China Telecom, ETRI, Apple, NEC
Alt-4: Google

	1.1.5
	Step-4: Timeline for SRS-AS, CSI-RS reception, or CSI reporting
	Question 1: After receiving MSG4 containing RRCResume/RRCSetup, there is 10ms UE processing time for applying the configuration of RRCResume/RRCSetup. Do RAN1 need to send an LS to RAN4 for checking whether the UE can perform Rx/Tx when processing the configuration of RRCResume/RRCSetup?
· Yes: Futurewei, NTT DOCOMO, Ericsson
· No: Samsung, OPPO, vivo, ETRI, Apple, Google

UE can perform Rx/Tx when processing the configuration of RRCResume/RRCSetup: Samsung

FL’s note: If UE cannot perform Rx/Tx when processing the configuration of RRCResume/RRCSetup, all the MSG4-triggered SRS Tx, CSI-RS Rx, and PUSCH for CSI reporting should be delayed until completion of the UE processing. 

	1.1.6
	Report quantity(s) for aperiodic CSI reporting
	Closed. 



Table 1-2 Company inputs for Issue 1.1
	Company
	Input

	Mod
	No input is required in this round.



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/Hisilicon, 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/Hisilicon, 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/Hisilicon, 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/Hisilicon, CATT
------------------------------------------------------------------------------------------------------------------
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 (16): Samsung, Nokia, Spreadtrum/UNISOC, OPPO, Fujitsu, NTT DOCOMO, MediaTek, OPPO, HONOR, Sharp, xiaomi, Rakuten, Lenovo, ZTE, NEC, Fujitsu
· Limit to only Rel-17 SCell activation 
· Support (10): FUTUREWEI, Huawei/HiSilicon, ETRI, Qualcomm, China Telecom, LGE, vivo, ETRI, Nokia (if A-TRS as the QCL source of triggered SRS/CSI-RS), CATT


	1.2.2
	Step-1: Early triggering via SCell activation command
	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, 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 triggered for the SCell is determined according to an indication in SCell activation command.
· For early aperiodic CSI reporting, the CSI report configuration triggered for the SCell is determined according to an indication in SCell activation command.

Support: Samsung, Futurewei, MediaTek, Qualcomm, OPPO, China Telecom, Spreadtrum, HONOR., LGE, Sharp, xiaomi, Rakuten, vivo, ETRI, Nokia, InterDigital, NTT DOCOMO, ZTE, Google, Huawei/Hisilicon, Ericsson, CATT
Not Support:

Alt-1 (9): Spreadtrum, Panasonic, NEC, OPPO, Nokia, Lenovo, NEC, Fujitsu, Huawei/Hisilicon
Alt-2 (22): Futurewei, Samsung, Ericsson, MediaTek, TCL, vivo, ZTE, CATT, Fujitsu, LGE, Apple, NTT DOCOMO, InterDigital, OPPO, China Telecom, HONOR, Sharp, xiaomi, Rakuten, vivo, ETRI, Google,
------------------------------------------------------------------------------------------------------------------
PUSCH for carrying aperiodic CSI reporting 
· Alt-1: The PUSCH is scheduled by the SCell activation command along with the aperiodic CSI report triggering. 
· Support: Nokia, ZTE/Sanechips, Samsung, Futurewei, OPPO, LGE, Rakuten, ETRI (1st)
· Alt-2: The PUSCH is scheduled by a DCI after the SCell activation command
· Support: MediaTek, Qualcomm, Lenovo, NTT DOCOMO, China Telecom, Spreadtrum, HONOR, Sharp, 
· Alt-3: The PUSCH is configured in the CSI report configuration for the SCell
· Support: Samsung, OPPO, China Telecom, vivo, ETRI (2nd), NEC


	1.2.3
	Step-2: Timeline for SRS-AS, CSI-RS reception, or CSI reporting
	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/Hisilicon, Ericsson




Table 1-4 Company inputs for Issue 1.2
	Company
	Input

	Mod
	No input is required in this round. 



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
	Closed 

	1.3.2
	Step-1: Early triggering via the DCI indicating switching out of SCell dormancy
	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 
· Alt2 (Explicit mechanism): 
· For early aperiodic SRS-AS transmission, the SRS resource set triggered for the SCell is determined according to SRS request an existing field in the 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: The existing field is ‘SRS request’ field or ‘CSI request’ field
· 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 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
· Note: No spec enhancement is needed
· FFS: Whether/How to support DCI format 2_6

Support: Samsung, Futurewei, MediaTek, Qualcomm, OPPO, Xiaomi, HONOR, vivo, ETRI, Nokia, InterDigital, Apple, Lenovo, NTT DOCOMO, ZTE, Google, Fujitsu
Not Support:

FL’s note: On explicit mechanism, legacy SRS trigger state indicated in ‘SRS request’ field is applied to the scheduled cell(s). For DCI format 0_1/1_1, there should be one scheduled cell indicated by carrier indicator filed, while legacy DCI format 0_3/1_3 allows multiple-cell data scheduling for a group of the scheduled cells configured in RRC parameters (scheduledCellListDCI-1-3/scheduledCellListDCI-0-3-r18). However, Samsung mentioned bundling with the scheduled cell(s) and the SCells for switching out of dormancy is too restrictive, such that they suggest studying the other solution to support the triggering for one or multiple SCells in a dormancy SCell group. 

FL’s note: Legacy DCI format 0_1/0_3 with ‘CSI request’ fields can support simultaneous switching out of dormancy and aperiodic CSI reporting for one or multiple SCells. The DCI format 0_1/0_3 received on PCell can trigger multiple aperiodic CSI reporting configurations provided on PCell (by linking these CSI report configurations to the same aperiodic trigger state) but associated with the CSI-RS resource configurations on the non-dormant BWPs of these SCells, and the aperiodic CSI report is transmitted on the PCell. To FL’s understanding, no spec enhancement is needed. 

Alt-1: vivo, Huawei/HiSilicon, Nokia, Spreadtrum/UNISOC, OPPO, ETRI (DCI format 2_6), Samsung (DCI format 2_6), Xiaomi
Alt-2: Futurewei, Samsung (DCI format 0_1/0_3/1_1/1_3), Ericsson, MediaTek, ZTE/Sanechips, CATT, ETRI (DCI format 0_1/0_3/1_1/1_3), Apple, Qualcomm, HONOR, Apple, Lenovo, ZTE, Google




Table 1-6 Company inputs for Issue 1.3
	Company
	Input

	Mod
	No input is required in this Round.




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
	Whether to support the new frequency-domain densities for the following cases 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

	ρ (Density)
	K (Number of aggregated resources)
	P (Number of ports per resource)
	Ptot (Number of aggregated ports)
	Company View

	1/3
	2
	24
	48
	Support: Xiaomi, Tejas, CATT, OPPO, Samsung, NEC, IIT, Ericsson, Sharp, Kyocera, AT&T, NTT DOCOMO
Concern: Spreadtrum, MediaTek, TCL, Nokia, ZTE, Fujitsu, ETRI, CEWiT

	1/6
	2
	24
	48
	Support: Xiaomi, Tejas, CATT, OPPO, Samsung, NEC, IIT, Ericsson, Sharp, Kyocera, AT&T, NTT DOCOMO
Concern: Spreadtrum, MediaTek, TCL, Nokia, ZTE, Fujitsu, ETRI

	1/4
	3
	16
	48
	Support: Xiaomi, Tejas, CATT, OPPO, Samsung, NEC, IIT, Ericsson, Sharp, Kyocera, AT&T, NTT DOCOMO
Concern: Spreadtrum, MediaTek, TCL, Nokia, ZTE, Fujitsu, ETRI, CEWiT

	1/8
	4
	16
	64
	Support: Spreadtrum, MediaTek, Huawei, Nokia, Xiaomi, ZTE, CATT, OPPO, Samsung, Fujitsu, NEC, LG, ETRI, Docomo, Rakuten, Sony, Ericsson, Kyocera, AT&T, NTT DOCOMO
Concern: Qualcomm

	1/8
	4
	32
	128
	Support: Spreadtrum, MediaTek, Huawei, Nokia, Xiaomi, ZTE, CATT, OPPO, Samsung, Fujitsu, NEC, LG, ETRI, Docomo, Rakuten, Sony, Ericsson, Kyocera, AT&T, NTT DOCOMO
Concern: Qualcomm

	1/8
	2
	24
	48
	Support: MediaTek, Huawei, Xiaomi, CATT, AT&T OPPO, Samsung, NEC, LG, Sony, Ericsson, Kyocera, NTT DOCOMO
Concern: Spreadtrum, Nokia, ZTE, Fujitsu, ETRI, Qualcomm

	1/8
	2
	32
	64
	Support: MediaTek, Huawei, Xiaomi, CATT, AT&T OPPO, Samsung, NEC, LG, Sony, Ericsson, Kyocera, NTT DOCOMO
Concern: Spreadtrum, Nokia, ZTE, Fujitsu, ETRI, Qualcomm

	1/8
	3
	16
	48
	Support: Xiaomi, CATT, OPPO, Samsung, NEC, Ericsson, Kyocera, AT&T, NTT DOCOMO
Concern: Spreadtrum, MediaTek, TCL, Nokia, ZTE, Fujitsu, ETRI



Proposal 2.1
On the new frequency-domain density ρ for K NZP CSI-RS resources in the same CSI-RS resource set for 48/64/128 CSI-RS ports aggregation, support the following configurations:
· 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
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
Not Support: Nokia (ρ = 1/8 for K=2), Apple (ρ = 1/8), ZTE (ρ = 1/8 for K=2)

	2.2
	Frequency-domain density among the K NZP CSI-RS resources in a CSI-RS resource set aggregating 48/64/128 CSI-RS ports 
	Proposal 2.2 
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 (open)
Not support: MediaTek, Nokia, HONOR, OPPO, Sharp, Xiaomi, Samsung, Apple, AT&T, Lenovo, NTT DOCOMO, ZTE, Ericsson


	2.3
	RB positions for NZP CSI-RS resource with the new frequency-domain density
	Updated Proposal 2.3: 
For CSI-RS frequency-domain density ρ configured to the K NZP CSI-RS resources aggregating 48/64/128 CSI-RS ports, down-select one from the following alternatives in RAN1#123:
· Alt1: Support an RB-level offset RRC-configured per NZP CSI-RS resource with candidate values 0, 1, …, 1/ρ – 1 to indicate the occupied RBs for each NZP CSI-RS resource.
· Alt2: Support an RRC-configured parameter per NZP CSI-RS resource set to indicate the occupied RBs for the K aggregated NZP CSI-RS resources 
FFS: Whether/how to enhancement the specification restriction(s) to the occupied RBs for the K aggregated NZP CSI-RS resources

FL Note: In current specification, there is already a restriction on the density of CSI-RS port within a subband as follows, which is expected to be applicable to the new identities if no RAN1 agreement to preclude the restriction:
	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.




	2.4
	Enhancement on CSI subband size, PRG size, ARC, CPU, CSI processing timeline, power control offset, periodicity
	Whether to support the following enhancements?

1. 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
� Concern: OPPO, Xiaomi, Samsung, Apple, AT&T, ZTE

2. Whether to introduce new CSI subband size (e.g., the CSI subband size that is an integer of multiple 1/ρ) for the frequency-domain density ρ = 1/3 and 1/6?
� Support: vivo, Huawei, Xiaomi, ZTE, Samsung, LG, ETRI, Sony, Sharp, Nokia, Apple (open), AT&T (open), NTT DOCOMO, Fujitsu
� Concern: OPPO, NEC

3. Whether to introduce new PRG size?
� Support: Lenovo (for ρ = 1/6 and 1/8), Nokia, Apple (open), NTT DOCOMO, ZTE (open), Fujitsu (open)
� Concern: OPPO, NEC, Samsung, AT&T

4. Whether to introduce new RBG size for DL resource allocation type 0?
� Support: Sharp, NTT DOCOMO, ZTE (open), Fujitsu (open)
� Concern: OPPO, Samsung, Apple, AT&T

5. Whether to enhance ARC, CPU, and CSI timeline for the aggregated 48/64/128 CSI-RS ports configured with the new frequency-domain density?
� Support: Huawei, Nokia (CPU), Xiaomi, ZTE, Apple (open), AT&T (open), Fujitsu (open)
� Concern: OPPO, Samsung, NTT DOCOMO

6. Whether to support different powerControlOffset and powerControlOffsetSS values configured to the K NZP CSI-RS resources in the same CSI-RS resource set for 48/64/128 CSI-RS ports aggregation?
1. Support: InterDigital,
1. Concern: Xiaomi, Samsung, Apple, AT&T, ZTE

7. Whether to support different periodicities for the K NZP CSI-RS resources in the same CSI-RS resource set for 48/64/128 CSI-RS ports aggregation?
1. Support: Samsung, ZTE (open)
1. Concern: Xiaomi, Apple, AT&T, NTT DOCOMO

8. Whether to restrict the applicable CSI-RS density(s) depending on BWP size?
1. Support: NEC
1. Concern: 



Table 2-2 Company inputs for Issue 2
	Company
	Input

	Mod
	No input is required in this round.




Appendix: Agreements/conclusions before/in RAN1#122bis meeting
	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.


	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.
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