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9.3.1.1
3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: NR MIMO Phase 5 
Acronym: NR_MIMO_Ph5 
Unique identifier: 1020089
NOTE:
For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.


For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.


If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI.


Please tick (X) the applicable box(es) in the table below:

Either:
	This WID includes a Core part
	X

	This WID includes a Performance part
	X



or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	


Potential target Release: Rel-19 

Note that this field above indicates the proposed Release at the time of submission of the WID to TSG approval. It can later be changed without a need to revise the WID. The updated target Release is indicated in the Work Plan. NOTE: In case of contradiction with the target dates of clause 5, clause 5 determines the target release.
1      Impacts 

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	

	Don’t know
	
	
	
	
	


2
Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a …

	X
	Feature

	
	Building Block

	
	Work Task

	
	Study Item


NOTE:
Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, they are defined as work tasks. If you are in doubt, please contact MCC.
2.2
Parent Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	NR_eMIMO
	RAN1
	800085
	Enhancements on MIMO for NR 

	NR_FeMIMO
	RAN1
	860040
	Further enhancements on MIMO for NR

	NR_MIMO_evo_DL_UL
	RAN1
	940096
	NR MIMO evolution for downlink and uplink


NOTE:
RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one 
WID. Therefore the table above should just include the feature WI data (In case the feature covers Core and 
Perf. part, please list under Working Group the leading WG of the Core part).
2.3
Other related Work Items and dependencies
{List here other Work Items which relate to the proposed one, such as preceding SI or a preceding WI (e.g. if further enhancing a feature).}
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	


NOTE:
Also related or dependent WIs/SIs in other TSGs should be indicated.

3
Justification

In legacy beam management procedures, the network may configure/activate frequent periodic or semi-persistent beam reporting (e.g., N best beams and corresponding L1-RSRPs) or triggers frequent aperiodic beam reporting to timely acquire the best/preferred beam for data/control transmissions. However, this clearly results in large UL reporting overhead and control signaling overhead. At the same time, if less frequent beam reporting is configured, the network could not always acquire ‘best/preferred’ beam(s) as the beam reporting by the UE may be outdated, thus leading to performance degradation. Given that UE has better and more-timely knowledge of beam quality changes, UE-initiated beam reporting procedure can lead to more timely beam reports yet with reduced reporting overhead. Under such a procedure, if the UE determines that e.g., current beam(s) quality becomes poor, UE can trigger beam reporting without the network needing to configure or trigger frequent reporting.

To address the issue of coverage, higher downlink spectrum efficiency, larger antenna arrays for single transmission point transmissions with an increased number of antennas have an increased interest in the industry, partly due to new available frequency bands. Enhancements to existing specifications that support both hybrid beamforming (e.g. with one beam for each DL transmission) and fully digital gNB implementation options are needed to maintain the cost-effectiveness vs performance tradeoff in implementation.  In current specifications, the support for such large antenna arrays with large number of CSI-RS ports for CSI measurement and reporting is limited. It is therefore justified to increase the number of ports for CSI reporting (up to 128 CSI-RS ports) and also to enhance hybrid beamforming to multi-beam reporting (extended up to 32 ports per reported beam) with PMI/CQI/RI per beam in order to extend hybrid beamforming to larger antenna arrays and increased MU-MIMO scheduling opportunities. It is also justified to facilitate up to 6/8-layer DL reception, especially in TDD scenarios, via a 6/8Rx low complexity receiver by supporting a proper association between SRS ports and the two codewords.
The coherent joint transmission (CJT) offers downlink spectral efficiency and coverage gain. In Rel-18, Type-II CSI has been enhanced to accommodate CJT assuming ideal synchronization and backhaul. Scenarios such as inter-site CJT and a base station equipped with distributed remote radio heads (RRHs) require additional delay and phase/frequency calibration. For TDD, additional inter-TRP DL/UL calibration across TRPs is also beneficial to ensure proper DL/UL reciprocity holds. As the UE possesses more knowledge on DL channel condition in both FDD and TDD, the need for inter-TRP calibration reporting measured from CSI-RS is evident not only to expand the deployment scenarios, but also to offer additional robustness to CJT operation. 

NR supports 1-port, 2-port, 4-port and 8-port PUSCH. Nonetheless, current commercial mobile UEs are generally equipped with only 1 or 2 Tx antennas. To enhance the UL performance and anticipating advancements in hardware and design technology, the emergence of UEs equipped with 3 Tx antennas is a foreseeable development in the near future. Consequently, it is advantageous to augment the NR standards to support 3-port PUSCH supporting up to 3 layers. 

Heterogeneous Network can be deployed to improve UL throughput. Since the macro gNB and micro nodes differ in power rating, a UE may receive DL transmission from the macro gNB, but transmit UL to either the macro gNB or non-co-located micro nodes in order to maximize UL throughput. As an option to further reduce energy consumption, the micro nodes can, for instance, reduce or even turn off DL transmissions. To support such deployment scenario, enhancements on UL power control (PC) are needed at least. First, when pathloss RS is transmitted from the macro gNB and the UE transmits UL to the micro nodes, the pathloss measured from the pathloss RS from the macro gNB is not accurate. Therefore, it is necessary to configure the UE with pathloss offset to facilitate accurate calculation of the pathloss associated with the micro nodes. Second, an additional SRS closed-loop PC for DL CSI acquisition to the macro gNB (for DL transmission), separate from that for the SRS to the micro nodes (for UL mTRP reception) should be introduced. Therefore, there is a need for supporting two closed-loop PC adjustment states for SRS, both separate from PUSCH. Third, since neither the macro gNB nor the micro nodes can be configured with a coresetPoolIndex, the Rel-18 2TA (designed for multi-DCI) is deficient to ensure proper UL reception. Therefore, there is a need for extending the Rel-18 2TA specification for multi-DCI-based multi-TRP by removing the restriction that coresetPoolIndex needs to be configured (with legacy PRACH resources).
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The detailed objectives are as follows:

RAN1:
1. Specify enhancement to facilitate UE-initiated/event-driven beam management for reducing overhead and/or latency, assuming the unified TCI while leveraging (as much as possible) legacy CSI measurement and reporting configuration frameworks, targeting FR2 and sTRP with intra- and inter-cell beam management

a. UL signaling content(s) (and procedure(s) as required) for UE-initiated/event-driven beam reporting facilitating fast beam switching 

b. UL signaling medium/container considering the UE-initiated/event-driven nature of the UL transmission, designed primarily for the purpose of beam reporting

2. Specify CSI support for up to 128 CSI-RS ports, targeting FR1

a. Type-I codebook refinement supporting up to a total of 128 CSI-RS ports across all resources, assuming legacy CSI-RS resources (with up to 32 CSI-RS ports per resource), based on extension of legacy codebooks

b. Type-II codebook refinement supporting up to a total of 128 CSI-RS ports across all resources, assuming legacy CSI-RS resources (with up to 32 CSI-RS ports per resource), based on extension of legacy codebooks, without modifying any codebook parameter other than introducing additional values for the number of ports codebook parameter(s)

c. Extension of CRI(s)-based CSI reporting (CQI/PMI/RI calculated per CRI for ≥1 CRIs) for hybrid beamforming supporting up to a total of 128 CSI-RS ports across all resources, with up to 32 CSI-RS ports per resource, without new codebook design
d. SRS port grouping and its association to the two codewords for the 6/8Rx low complexity receiver supporting more than 4 layers, with legacy codebook
· No enhancement on codeword-to-layer mapping, DL resource allocation, and DCI format
· Note: Whether to support 6Rx with 6 layers is to be decided in RAN4 Rel-19 RF enhancements WI
3. Specify UE reporting enhancement for CJT deployments under non-ideal synchronization and backhaul, targeting FR1, both FDD and TDD 

a. Inter-TRP time misalignment and frequency/phase offset measurement and reporting, assuming legacy CSI-RS design, with stand-alone aperiodic reporting on PUSCH

 

4. Specify non-coherent UL codebook to facilitate 3-antenna-port codebook-based transmissions, enhancement(s) to enable 3T6R SRS antenna switching, as well as UE capability signaling for 3T3R antenna switching and 3-antenna-port non-codebook-based transmissions, without enhancement on UL full power transmission and without enhancement on SRS resource
Note: UL full power transmission mode 1 and 2 are not supported.

Note: Other than UE capability signaling, no other enhancement is specified for 3T3R SRS antenna switching.
5. Specify enhancement for asymmetric DL sTRP/UL mTRP deployment scenarios, assuming intra-band intra-DU non-co-located mTRP scenarios, without changing existing cell definition or defining a new cell (e.g. UL-only cell), assuming the Rel-17/18 unified TCI framework and fully reusing the legacy QCL/UL spatial relation rules, targeting FR1 and FR2 

a. Two closed-loop PC adjustment states for SRS, both separate from PUSCH; and pathloss offset configurations for pathloss calculation to UL TRP(s), when the pathloss RS is from DL sTRP. 
b. Two TAs through reusing Rel-18 specification of two TAs for multi-DCI-based multi-TRP and removing the restriction that coresetPoolIndex needs to be configured, assuming legacy PRACH resources
Acronyms:

· sTRP: single TRP (transmit-receive point)

· mTRP: multiple TRP (transmit-receive point)

· CJT: coherent joint transmission

· DU: distributed unit

· CRI: CSI-RS resource indicator

RAN2:
Specify higher layer support of the enhancements listed above. 
RAN4:

Specify necessary core requirements for the enhancements listed above.

4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.
Specify necessary performance requirements for the enhancements listed above.

4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:
For all new RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed, then leave the field empty otherwise enter a number >0 in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.

additional comments to the time budget request in the attached Excel table:

5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	
	
	
	
	
	


NOTE:
If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.
	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	38.211
	NR; Physical channels and modulation
	RAN#108
	Core Part

	38.212
	NR; Multiplexing and channel coding
	RAN#108
	Core Part

	38.213
	NR; Physical layer procedures for control
	RAN#108
	Core Part

	38.214
	NR; Physical layer procedures for data
	RAN#108
	Core Part

	38.215
	NR; Physical layer measurements
	RAN#108
	Core Part

	38.300
	NR; NR and NG-RAN Overall description; Stage-2
	RAN#109
	Core Part

	38.306
	NR; User Equipment (UE) radio access capabilities
	RAN#109
	Core Part

	38.321
	NR; Medium Access Control (MAC) protocol specification
	RAN#109
	Core Part

	38.331
	NR; Radio Resource Control (RRC); Protocol specification
	RAN#109
	Core Part

	38.101-1
	NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone
	RAN#109
	Core Part

	38.101-2
	NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone
	RAN#109
	Core Part

	38.133
	NR; Requirements for support of radio resource management
	RAN#109
	Core Part

	38.133
	NR; Requirements for support of radio resource management
	RAN#111
	Performance Part

	38.101-4
	NR; User Equipment (UE) radio transmission and reception; Part 4: Performance requirements
	RAN#111
	Performance Part


NOTE:
If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.

6
Work item Rapporteur(s)
Primary: 
Eko Onggosanusi (eko.o@samsung.com) 
Secondary:
Darcy Tsai (darcy.tsai@mediatek.com), Chai Li (chaili@chinamobile.com) 
7
Work item leadership

RAN1 
Secondary responsible Working Group(s): RAN2, RAN4
8
Aspects that involve other WGs
{Specify all the other WG(s) to be involved and, if specific, their task. E.g.: "SA2, SA3, SA5. CT6 for storage, and potentially SA4". If not applicable, indicate "None" or "None identified yet".} 
NOTE:
For RAN WIs: Section 8 applies only to WGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9
Supporting Individual Members
{At least 4 supporting Individual Members are needed. There is an expectation that these companies will provide resources to progress the work. Note that having 4 supporting companies is a necessary but not sufficient condition: the usual TSG approval process by consensus is needed for the WID approval.} 

	Supporting IM name

	Samsung

	Apple

	AT&T

	BT

	CATT

	CEWiT

	China Telecom

	China Unicom

	CMCC

	Cybercore

	Deutsche Telekom

	Ericsson

	ETRI

	Fraunhofer HHI

	Fraunhofer IIS

	Fujitsu

	Futurewei

	Google

	HiSilicon

	Huawei

	IITK

	Intel Corporation

	Interdigital

	ITRI

	KDDI

	KT Corporation

	Lenovo

	LG Electronics

	LG Uplus

	MediaTek

	Motorola Mobility

	NEC

	New H3C

	Nokia

	Nokia Shanghai Bell

	NTT

	NTT DOCOMO

	OPPO

	Orange

	Panasonic

	Qualcomm

	Reliance Jio

	Ruijie Networks

	Sanechips

	Sharp

	SK Telecom

	Sony

	Spark

	Spreadtrum

	Telefónica

	Telia Company

	Telstra

	Telus

	T-Mobile USA

	

	Verizon

	vivo

	Xiaomi

	ZTE

	Charter

	HONOR

	Tejas Network

	CableLabs

	


