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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: EMC enhancements Rel-17
 

Acronym: 

Unique identifier: 
{A number to be provided by MCC at the plenary} 

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-17 

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

	
	Feature

	X
	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)

	
	
	
	


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

	710074
	Enhancements of Base Station (BS) RF and EMC requirements for Active Antenna System (AAS)
	Rel-15 updated EMC requirements for BS impacting 37.114 spec and 37.113 spec 

	750067
	New Radio Access Technology
	Rel-15 defined the EMC requirements, test methods and parameters for NR. This impacted TS 38.113 for BS and TS 38.124 for UE

	
	
	


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

3
Justification

For BS EMC enhancements:

Current testing of EMC requirements as specified in TS 37.113 or TS 37.114 (AAS BS, which is part of the MSR standard) is increasingly complex and considers many test configurations, due to various possible RAT combinations. According to TS 37.113, an MSR BS is “characterized by the ability of its receiver and transmitter to process two or more carriers in common active RF components simultaneously in a declared RF bandwidth, where at least one carrier is of a different RAT than the other carrier(s).” 

Standards such as TS 37.113 define the BS test configurations that shall be used for demonstrating EMC conformance. These BS test configurations (TCs) are applied according to the declared RAT Capability Set (CS) of the Base Station (MSR) and the Band Category of the declared operating band (i.e. BC1, BC2 or BC3). The TCs for MSR BS are defined in TS 37.141 and include 19 different capability sets (including 3 of single mode condition: WCDMA, LTE and NB-IoT standalone), which cover the possible RAT combinations available in an MSR BS. 

On the other hand, although EMC testing has some specificities that makes it different from RF testing, the TCs and CS used in EMC specs belong to the RF domain.   
A simplification in the EMC testing could be achieved by considering the specificities of the EMC testing. An analysis of these characteristics might lead to alternatives such as the reduction in the number of RAT combinations defined in some Capability Sets, or the definition of Test Configurations and Capability Sets specifically devised for EMC tests. Currently the Capability Sets for MSR standard add a new combination when a new RATs comes in. Even though, this principle looks for an understandable follow up of technical developments, it might not be the most efficient way from an EMC testing perspective.

For UE EMC enhancements:

Current RAN4 UE RF specifications have defined UE general requirements for single carrier case as well as additional requirements for terminals supporting extra features, i.e. Carrier Aggregation (CA)/Dual-Connectivity (DC)/Supplement Uplink (SUL)/UL MIMO and V2X. Specific suffixes have been used for the sub clauses in TS 36.101 for LTE, TS 38.101-1 for FR1, TS 38.101-2 for FR2 and TS 38.101-3 for interworking operation with other radios. A terminal which supports the features needs to meet both the general requirements and the additional requirement applicable to the additional clause with suffix.

Current RAN4 UE EMC specifications TS 38.124 (NR) and TS 36.124 (E-UTRA) only specify general requirements as single carrier cases. The requirements for a terminal supporting different features are not considered in current UE EMC specifications. As a result, the UE feature performance is not covered completely.

The RAN5 conformance test specification TS 38.521-1/-2/-3/-4 has defined test configurations for each test within FR1, FR2, interworking operation and performance respectively. However, there is no test configuration for UE EMC requirements, resulting to no guidance of UE EMC test to the industry.

Current regulatory requirements as ETSI EN 301 489 series in Europe and CCSA YD/T 2583 series in China also lack of guidance on the testing of UE supporting different features as well as the test configuration. 3GPP should take the responsibility to analyse and define these requirements to better understand the UE feature performance under certain EMC tests and corresponding test configurations to ensure the tests are carried out correctly for general and additional requirements.

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI

For BS EMC enhancements

No core part is included for BS EMC enhancements.
For UE EMC enhancements:

Phase 1 (till RAN#92e):
1. Study on the need and motivation for additional UE features as per priority outlined below (highest to lowest):
a. NR UE: CA, DC

b. NR UE: SUL, UL MIMO and V2X
c. EUTRA UE: CA, DC(Based on the NR study outcome), other features as captured in TS 36.101 v16.5.0 subclause 4.3A 

NOTE: Limit the scope within FR1 as currently the UE EMC specification only covers FR1 UE..
2. Investigate current 3GPP UE EMC radiated emission limit as whether current test frequency range is suitable, including the lower and upper test frequency range.
3. Investigate how to establish the communication link for NR and LTE UEs with different features:

a. Possible deltaRIB to be considered.
b. Possible MSD to be considered.
Note: These doesn’t apply to UL MIMO.
Phase 2 (based on phase 1 outcomes, till RAN#93e):

The objectives of this work item are to enhance the UE EMC with integrity of the requirements, as related to the ambiguity caused by lack of the requirements for different UE features.  
To complete the UE EMC requirements as per Phase 1 outcome, following are as the scope:
4. Introduction of Potential modification of current EMC requirements  for UE features as in bullet 1:
a. All emission requirements and immunity requirements 
b. Define receiver exclusion band for UE supporting features as in bullet 1

5. Define communication link establishment (refer to sub clause 4.2 of TS 36.124 and TS 38.124) for NR and LTE UEs for features as in bullet 1.

6. Frequency range modification for the radiated emission limit, including the lower and upper test frequency range.
4.2
Objective of Performance part WI

NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

For BS EMC enhancement

The goals of this WI for the BS part include a study phase:

Study phase (till RAN#92e):

7. Investigate the potential following alternatives to achieve EMC test simplification (if any possible) considering both Emission and Immunity testing scenarios, with the priority on MSR/AAS BS.

a. Considering Test Configurations

b. Considering Capability sets

c. A combination of Test configurations and Capability sets.

NOTE 1:
Potential testing optimizations for single RAT testing not to be excluded from the analysis.

NOTE 2:
Modification impacting RF Test Configurations and Capability sets are excluded from this WI. RF test specifications are not to be impacted. 

8. Evaluate the potential gains (in terms of test reduction) of the alternatives considered in bullet 7 to achieve the EMC test simplification.

Implementation phase (based on study phase outcomes, till RAN#94e):

9. Implement Emission testing simplifications in TS 37.113 and TS 37.114. 

10. Implement Immunity testing simplifications in TS 37.113 and TS 37.114.

11. Apply adjustments of the existing RF capability sets and test configurations which are reused for EMC testing of MSR/AAS BS (according to the outcome of the study phase) considering both emission and immunity testing.
NOTE:
Modification impacting RF Test Configurations and Capability sets are excluded from this WI. RF test specifications are not to be impacted. 

12. Define the required adjustments (if any possible) to BS test configurations clause (i.e. clause 4.5 in TS 37.113, 4.4 in TS 37.114) considering both emission and immunity testing.
NOTE 1: The starting point for the specification of capability sets and test configurations will be the existing ones defined in TS 37.141.

NOTE 2: The purpose of this WID is not to change the existing limits for EMC testing.

NOTE 3: for bullets 9 – 12, potential testing optimizations for single RAT testing not to be excluded.
For UE EMC enhancement:

Phase 1 (till RAN#92e):
Analyse regulatory requirements to better understand the UE features performance under certain EMC tests and corresponding test configurations to ensure the tests are carried out correctly for general and additional requirements.

Phases 2 (based on phase 1 outcomes till RAN#94e):
Define proper test configurations for NR and LTE UEs. (Sub clause 8.1 and 9.1 of TS 36.124 and TS 38.124)
1. Investigate whether current test configuration defined in RAN5 specification TS 38.521-1/-2/-3 can be re-used in EMC tests. (Cross group co-operation within RAN4 and RAN5 might be needed when defining the test configuration)

2. Investigate whether regulations have already defined test configurations and if these regulations can be reused.
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

	TS 36.124
	Subject to the outcomes of the phase 1: additional requirements
	RAN #93
	Core part

	TS 38.124
	Subject to the outcomes of the phase 2: additional requirements
	RAN #93
	Core part

	TS 37.113
	Subject to the outcomes of the study phase: EMC BS testing simplification
	RAN #94 
	Perf. Part

	TS 37.114
	Subject to the outcomes of the study phase: EMC BS testing simplification
	RAN #94
	Perf. 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)

BS EMC: Luis Martinez, Ericsson, luis.g.martinez@ericsson.com
UE EMC: Rui Zhou, Xiaomi, zhourui1@xiaomi.com 

7
Work item leadership

RAN WG4. 
8
Aspects that involve other WGs

NOTE:
For RAN WIs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.

9
Supporting Individual Members

	Supporting IM name

	Ericsson

	Xiaomi

	OPPO

	Huawei

	ZTE

	VIVO

	[China Telecom]


