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4.1
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: UE Conformance – Multi-carrier enhancements for NR
Acronym: NR_MC_enh-UEConTest
Unique identifier:


	This WID includes a Testing part
	X

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

	
	Core Network
	

	
	Services
	


Potential target Release:
Rel-18
1
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	
	
	
	

	No
	x
	x
	x
	x
	

	Don't know
	
	
	
	
	


2
Classification of the Work Item and linked work items

2.1
Primary classification
This description is a … 
	Normative Work Item:

tick applicable boxes below

	
	Stage 1

	
	Stage 2

	
	Stage 3

	X
	Other (e.g. testing)


2.2
Parent Work Item
For a brand-new topic, use “N/A” in the table below. Otherwise indicate the parent Work Item.
	Parent Work / Study Items 

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

	NR_MC_enh-Core
	RAN1
	940194
	Core part: Multi-carrier enhancements for NR

	NR_MC_enh-Perf
	RAN1
	940294
	Perf. part: Multi-carrier enhancements for NR


2.3
Other related Work Items and dependencies
	Other related Work/Study Items (if any)

	Acronym
	Unique ID
	Title
	Nature of relationship

	
	
	
	{optional free text} 


3
Justification

NR supports a wide range of spectrum in different frequency ranges. It is expected that there will be increasing availability of spectrum in the market for 5G Advanced possibly due to re-farming from the bands originally used for previous cellular generation networks. Especially for low frequency FR1 bands, the available spectrum blocks tend to be more fragmented and scattered with narrower bandwidth. For FR2 bands and some FR1 bands, the available spectrum can be wider such that intra-band multi-carrier operation is necessary. To meet different spectrum needs, it is important to ensure that these scattered spectrum bands or wider bandwidth spectrum can be utilized in a more spectral/power efficient and flexible manner, thus providing higher throughput and decent coverage in the network.

One motivation is to increase flexibility and spectral/power efficiency on scheduling data over multiple cells including intra-band cells and inter-band cells. The current scheduling mechanism only allows scheduling of single cell PUSCH/PDSCH per a scheduling DCI. With more available scattered spectrum bands or wider bandwidth spectrum, the need of simultaneous scheduling of multiple cells is expected to be increasing. To reduce the control overhead, it is beneficial to extend from single-cell scheduling to multi-cell PUSCH/PDSCH scheduling with a single scheduling DCI. Meanwhile, trade-off between overhead saving and scheduling restriction has to be taken into account.

For multi-carrier UL operation, there are some limitations of current specification, e.g. 2TX UE can be configured with at most 2 UL bands, which only can be changed by RRC reconfiguration, and UL Tx switching can be only performed between 2 UL bands for 2Tx UE. Dynamically selecting carriers with UL Tx switching e.g., based on the data traffic, TDD DL/UL configuration, bandwidths and channel conditions of each band, instead of RRC-based cell(s) reconfiguration, may potentially lead to higher UL data rate, spectrum utilization and UL capacity.

Therefore, the RAN1 Rel-18 WI ‘Multi-carrier enhancements for NR’ is approved and it targets to specify a solution for multi-cell PUSCH/PDSCH scheduling (one PDSCH/PUSCH per cell) with a single DCI, and specify enhanced UL Tx switching schemes for multi-carrier UL operation.

Until RAN#99, the above WI has been 80% completed in the Core part. In addition, according to the latest SR RP-230356, RF core requirements are expected to be implemented after May 2023. As a result, it is justified now to start the work on the corresponding UE conformance specifications in 3GPP RAN WG5.

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective of this work item is to enable UE conformance testing for the Rel-18 NR Multi-carrier enhancements WI, analyses the test case impact, applicability, test environment, and update the relevant conformance specifications.
4.2
Objective of Performance part WI
4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
5
Expected Output and Time scale
	Impacted existing TS/TR

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

	TS 38.508-1
	Definition of common test environment for Rel-18 NR Multi-carrier enhancements
	
	

	TS 38.508-2
	Definition of physical implementation capabilities for Rel-18 NR Multi-carrier enhancements
	
	

	TS 38.521-1
	Introduction of Rel-18 NR Multi-carrier enhancements UR conformance test cases.
	
	

	TS 38.522
	Introduction of the test applicability for Rel-18 NR Multi-carrier enhancements test cases
	
	

	TS 38.523-1
	Introduction of protocol test cases for Rel-18 NR Multi-carrier enhancements
	
	

	TS 38.523-2
	Applicability statements of Rel-18 NR Multi-carrier enhancements for the SIG test cases
	
	

	TS 38.523-3
	Introduction of test model for Rel-18 NR Multi-carrier enhancements
	
	Progress of TTCN development of the new protocol test cases is tracked in MCC TF160 reports to RAN5/RAN.

	TS 38.533
	Introduction of the RRM test cases for Rel-18 NR Multi-carrier enhancements
	
	

	TS 38.903
	Derivation of test tolerances and measurement uncertainty for Rel-18 NR Multi-carrier enhancements
	
	

	TR 38.905
	Derivation of test points for Rel-18 NR Multi-carrier enhancements
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Work item Rapporteur(s)

Lu Yang (China Telecom) yangl75@chinatelecom.cn 
Chunying Gu (Huawei, Hisilicon) guchunying@huawei.com 
7
Work item leadership

RAN5

8
Aspects that involve other WGs

None
9
Supporting Individual Members

	Supporting IM name

	China Telecom

	Huawei 

	HiSilicon 

	NTT DOCOMO

	ZTE
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