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1
Introduction

At the RAN#59 meeting in Feb-Mar 2013 a Rel 11 RAN5 Work Item (WI) for UE conformance test aspects of Coordinated Multi-Point Operation for LTE [1] was approved:

-
WIC COMP_LTE-UEConTest, UID 590004
-
Supporting companies: Samsung, ZTE, Rohde & Schwarz, Orange, CATR, SOFTBANK MOBILE, NTT DOCOMO, CMCC, NEC, Vodafone, Ericsson, ST Ericsson, RIM, AT&T, Huawei, Telecom Italia, Anritsu, Verizon.

-
Targeted completion date: RAN5#62, TSG RAN#63 (December 2013); Due to the ongoing at that time work in RAN4, at RAN5#60 the target completion date was moved to RAN5#62, TSG RAN#63 (March 2014) [17];
The WI is classified as Work Task and its relations to other 3GPP WIs are as follows:
-
WI 'Coordinated Multi-Point Operation for LTE - Downlink Core Part' (UID 530132 WIC COMP_LTE_DL-Core, WID RP-111365). Completed at RAN#58. Outcome changes to TS 36.101, 36.104, 36.133, 36.201, 36.211, 36.212, 36.213, 36.300, 36.306, 36.331
-
WI 'Coordinated Multi-Point Operation for LTE - Downlink Performance Part' (UID 530232 WIC COMP_LTE_DL-Perf, WID RP-111365). Target Completion at RAN#60. Outcome changes expected to TS 36.101, 36.307
-
WI 'Coordinated Multi-Point Operation for LTE - Uplink Core Part' (UID 530332 WIC COMP_LTE_UL-Core, WID RP-111365). Completed at RAN#58. Outcome changes to TS 36.101, 36.104, 36.133, 36.201, 36.211, 36.212, 36.213, 36.300, 36.306, 36.331
-
WI 'Coordinated Multi-Point Operation for LTE - Uplink Performance Part' (UID 530432 WIC COMP_LTE_UL-Perf, WID RP-111365). Completed at RAN#58. Outcome changes to TS 36.101, 36.307
RAN5 specs expected to be affected from the present WI:

	36.508
	Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); Common test environments for User Equipment (UE) conformance testing

	36.521-1
	Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing

	36.521-2
	Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 2: Implementation Conformance Statement (ICS)

	36.523-1
	Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification; Part 1: Protocol conformance specification

	36.523-2
	Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification; Part 2: Implementation Conformance Statement (ICS) proforma specification

	36.523-3
	Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification; Part 3: Abstract Test Suites (ATS)

	Note 1:
If there would be a need for development of Protocol test cases and hence changes affecting the TS 36.523 series specs needs to be determined during the work on the WI. This may depend on activities in RAN4 or other 3GPP WGs.


The purpose of present document is to provide a Work Plan (WP) for the RAN5 WI "Coordinated Multi-Point Operation for LTE - UE Conformance Testing" [1] comprising of Highlights of related Meeting's actions and decisions  (section 2); WI status overview (section 3); List with planed TCs and relevant spec changes (section 4); References to relevant documentation is provided in section 5.

In accordance with the RAN5 work practices and procedures the WP should be updated after each RAN5 meeting to reflect the work done and provide an estimated status of WI completeness.
2
Highlights of related Meeting's proceedings and decisions

At RAN5#59

-
The first draft of the WP (the present document) including the initial analyses of the status of the core spec requirements specification were noted. RAN5 agreed to

-
develop a limited number of Protocol TCs implicitly testing Rel-11 CoMP UL Layer 1 requirements (due to RAN4 not specifying any RF/RRM requirements)
-
await the results of RAN4#67 before drafting TC list for Rel-11 CoMP DL. Depending on the RAN4 RF coverage of the Rel-11 CoMP DL Layer 1 requirements RAN5 will further decide if Protocol TCs implicitly testing the RAN1 requirements may be required
At RAN5#60
-
The progress in RAN4 was assessed between the supporting companies and it was concluded that

-
the level of completion in RAN4 is insufficient to allow start of the work in RAN5; the outcome of RAN4#68 needs to be assessed and if possible list with RAN5 TCs established as early as possible to allow first contributions to RAN5#61

-
an early estimate for the possible CoMP DL TCs scope based on RAN4#67 discussions only as per the outcome in [8] and [9] (RAN4 has not yet introduced anything to TS 36.101) is provided in the present WP only for information

-
due to the complexity on the SS side which the introduction of CoMP may require the definition of the CoMP UL TCs scope will await the specification of the CoMP DL TCs scope when it should be assessed which possible CoMP UL scenarios should be tested
At RAN5#61

-
The progress in RAN4 was assessed between the supporting companies

-
Based on the outcome from RAN4#68bis ([10]-[16]) a List with RF TCs was specified and drafting companies were assigned to all RF FDD and some of the RF TDD test cases;

-
The list would be updated with any relevant outcome from RAN4#69 and first test cases drafts should be expected for RAN5#62

3
Work item status

	Specification
	Testing area
	Completeness
	3 Mon Target
	6 Mon Target
	Comments
	History

	TS 36.508
	Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); Common test environments for User Equipment (UE) conformance testing
	0%
	100%
	
	
	

	TS 36.521-1
	Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification; Part 1: Protocol conformance specification
	0%
	100%
	
	
	

	TS 36.521-2
	Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification; Part 2: ICS
	0%
	100%
	
	
	

	TS 36.523-1
	Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification; Part 1: Protocol conformance specification
	0%
	100%
	
	
	

	TS 36.523-2
	Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification; Part 2: ICS
	0%
	100%
	
	
	

	TS 36.523-3
	Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification; Part 3: Test suites
	0%
	50%
	100%
	TTCN development including Test Model
	


Estimation of WI overall completeness
	Overall completeness
	20%
	


Colour coding

	
	Not started

	
	Ongoing

	
	Ready


4
Test Case(s) List and relevant spec changes
4.1
Changes to TS 36.508
	Area
	TS
	Clause
	Release
	TC Title
	Test purpose / Description
	Company
	Target
	Status
	TDOC
	Comments

	Common test procedures
	36.508
	
	Rel-11
	n/a
	Reference system configurations, generic setup procedures and default message contents
	NTT DOCOMO
	RAN5#62
	0%
	
	

	
	
	
	
	
	
	
	
	
	
	


4.2
Changes to TS 36.521-1 and TS 36.521-2
	Area
	TS
	Clause
	Release
	TC Title
	Test purpose / Description
	Company
	Target
	Status
	TDOC
	Comments

	
	36.521-1
	8.3
	-
	Demodulation of PDSCH (User-Specific Reference Symbols)
	
	
	
	
	
	Section title (existing)

	
	36.521-1
	8.3.1
	-
	FDD
	
	
	
	
	
	Section title (existing)

	
	36.521-1
	8.3.1.3
	Rel-11
	FDD DCI format 2D and non Quasi Co-located Antenna Ports
	
	
	
	
	
	Section title (new)

	Demodulation Test
	36.521-1
	8.3.1.3.1
	Rel-11
	FDD DCI format 2D and non Quasi Co-located Antenna Ports Same Cell ID (with single NZP CSI-RS resource)
	To verify the UE capability of supporting non quasi-colocated antenna ports when the UE receives DCI format 2D  in a scenario where the two transmission point share the same Cell ID. In particular the test verifies that the UE, configured with quasi co-location type B,  performs correct tracking and compensation of the timing difference between two transmission points, channel parameters estimation and rate matching behaviour according to the ‘PDSCH RE Mapping and Quasi-Co-Location Indicator’ (PQI) signalling 
	Ericsson
	RAN5#62
	0%
	
	TS 36.101, 8.3.1.3.1, C.3.x
Power Allocation for Measurement of Performance Requirements when Quasi Co-location Type B: same Cell ID

	Demodulation Test
	36.521-1
	8.3.1.3.2
	Rel-11
	FDD DCI format 2D and non Quasi Co-located Antenna Ports Same Cell ID (with multiple NZP CSI-RS resources)
	to verify the UE capability of supporting non quasi-colocated antenna ports when the UE receives DCI format 2D in a scenario where the two transmission point share the same Cell ID. In particular the test verifies that the UE, configured with quasi co-location type B,  performs correct tracking and compensation of the timing difference between two transmission points, channel parameters estimation and rate matching behaviour according to the ‘PDSCH RE Mapping and Quasi-Co-Location Indicator’ (PQI) signalling. Multiple NZP CSI-RS resources and ZP CSI-RS resources are configured. 
	Samsung
	RAN5#62
	0%
	
	TS 36.101, 8.3.1.3.2, Table A.3.3.3.1-2

	Demodulation Test
	36.521-1
	8.3.1.3.3
	Rel-11
	FDD DCI format 2D and non Quasi Co-located Antenna Ports Different Cell ID and Colliding CRS (with single NZP CSI-RS resource)
	to verify the UE capability of supporting non quasi-colocated antenna ports when the UE receives DCI format 2D in a scenario where the two transmission points have different Cell ID and colliding CRS. In particular the test verifies that the UE, configured with quasi co-location type B,  performs correct tracking and compensation of the frequency  difference between two transmission points, channel parameters estimation and rate matching behaviour according to the ‘PDSCH RE Mapping and Quasi-Co-Location Indicator’ signalling
	Samsung
	RAN5#62
	0%
	
	TS 36.101, 8.3.1.3.3

	
	36.521-1
	8.3.2
	-
	TDD
	
	
	
	
	
	Section title (existing)

	
	36.521-1
	8.3.2.3
	Rel-11
	TDD DCI format 2D and non Quasi Co-located Antenna Ports
	
	
	
	
	
	Section title (new)

	Demodulation Test
	36.521-1
	8.3.2.3.1
	Rel-11
	TDD DCI format 2D and non Quasi Co-located Antenna Ports Same Cell ID (with single NZP CSI-RS resource)
	To verify the UE capability of supporting non quasi-colocated antenna ports when the UE receives DCI format 2D  in a scenario where the two transmission point share the same Cell ID. In particular the test verifies that the UE, configured with quasi co-location type B,  performs correct tracking and compensation of the timing difference between two transmission points, channel parameters estimation and rate matching behaviour according to the ‘PDSCH RE Mapping and Quasi-Co-Location Indicator’ (PQI) signalling 
	
	RAN5#62
	0%
	
	TS 36.101, 8.3.2.3.1

	Demodulation Test
	36.521-1
	8.3.2.3.2
	Rel-11
	TDD DCI format 2D and non Quasi Co-located Antenna Ports Same Cell ID (with multiple NZP CSI-RS resources)
	to verify the UE capability of supporting non quasi-colocated antenna ports when the UE receives DCI format 2D in a scenario where the two transmission point share the same Cell ID. In particular the test verifies that the UE, configured with quasi co-location type B,  performs correct tracking and compensation of the timing difference between two transmission points, channel parameters estimation and rate matching behaviour according to the ‘PDSCH RE Mapping and Quasi-Co-Location Indicator’ (PQI) signalling. Multiple NZP CSI-RS resources and ZP CSI-RS resources are configured. 
	
	RAN5#62
	0%
	
	TS 36.101, 8.3.2.3.2

	Demodulation Test
	36.521-1
	8.3.2.3.3
	Rel-11
	TDD DCI format 2D and non Quasi Co-located Antenna Ports Different Cell ID and Colliding CRS (with single NZP CSI-RS resource)
	to verify the UE capability of supporting non quasi-colocated antenna ports when the UE receives DCI format 2D in a scenario where the two transmission points have different Cell ID and colliding CRS. In particular the test verifies that the UE, configured with quasi co-location type B,  performs correct tracking and compensation of the frequency  difference between two transmission points, channel parameters estimation and rate matching behaviour according to the ‘PDSCH RE Mapping and Quasi-Co-Location Indicator’ signalling
	
	RAN5#62
	0%
	
	TS 36.101, 8.3.2.3.3

	
	36.521-1
	9.2
	-
	CQI Reporting under AWGN conditions
	
	
	
	
	
	Section title (existing)

	
	36.521-1
	9.2.4
	Rel-11
	CQI Reporting under AWGN conditions - Single CSI Process
	
	
	
	
	
	Section title (new)

	CSI Test
	36.521-1
	9.2.4.1
	Rel-11
	FDD CQI Reporting under AWGN conditions - Single CSI Process
	to verify complience to the minimum requirements for dual codeword transmission being defined in terms of a reporting spread of the wideband CQI value for codeword #1, and their BLER performance using the transport format indicated by the reported CQI median of codeword #0 and codeword #1. The precoding used at the transmitter is a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction.
	Intel
	RAN5#62
	0%
	
	TS 36.101, 9.2.4, 9.2.4.1

	CSI Test
	36.521-1
	9.2.4.2
	Rel-11
	TDD CQI Reporting under AWGN conditions - Single CSI Process
	to verify complience to the minimum requirements for dual codeword transmission being defined in terms of a reporting spread of the wideband CQI value for codeword #1, and their BLER performance using the transport format indicated by the reported CQI median of codeword #0 and codeword #1. The precoding used at the transmitter is a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction.
	
	RAN5#62
	0%
	
	TS 36.101, 9.2.4, 9.2.4.2

	
	36.521-1
	9.3
	-
	CQI Reporting under fading conditions
	
	
	
	
	
	Section title (existing)

	
	36.521-1
	9.3.6
	Rel-11
	CQI Reporting under fading conditions Multiple CSI processes
	
	
	
	
	
	Section title (new)

	CSI Test
	36.521-1
	9.3.6.1
	Rel-11
	FDD CQI Reporting under fading conditions Multiple CSI processes
	to verify the reporting accuracy of the CQI and the UE processing capability for multiple CSI processes. Each CSI process is associated with a CSI-RS resource and a CSI-IM resource. For UE supports one CSI process, CSI process with ProcessId equals to 3 is configured and the corresponding requirements shall be contented. For UE supports three CSI processes, CSI processes with ProcessId equals to TBD are configured and the corresponding requirements shall be contented, For UE supports four CSI processes, CSI processes with ProcessId equals to 1, 2, 3 and 4 are configured and the corresponding requirements shall be contented.
	Huawei
	RAN5#62
	0%
	
	TS 36.101, 9.3.6, 9.3.6.1

	CSI Test
	36.521-1
	9.3.6.2
	Rel-11
	TDD CQI Reporting under fading conditions Multiple CSI processes
	to verify the reporting accuracy of the CQI and the UE processing capability for multiple CSI processes. Each CSI process is associated with a CSI-RS resource and a CSI-IM resource. For UE supports one CSI process, CSI process with ProcessId equals to 3 is configured and the corresponding requirements shall be contented. For UE supports three CSI processes, CSI processes with ProcessId equals to TBD are configured and the corresponding requirements shall be contented, For UE supports four CSI processes, CSI processes with ProcessId equals to 1, 2, 3 and 4 are configured and the corresponding requirements shall be contented.
	Huawei
	RAN5#62
	0%
	
	TS 36.101, 9.3.6, 9.3.6.2

	
	36.521-1
	9.5
	-
	Reporting of Rank Indicator (RI)
	
	
	
	
	
	Section title (existing)

	
	36.521-1
	9.5.4
	Rel-11
	RI Reporting with CSI processes
	
	
	
	
	
	Section title (new)

	
	36.521-1
	9.5.4.1
	Rel-11
	RI Reporting with Single CSI process
	
	
	
	
	
	Section title (new)

	CSI Test
	36.521-1
	9.5.4.1.1
	Rel-11
	FDD RI Reporting with Single CSI process
	For 7-0 UE RI accuracy;  Low SNR; CoMP scenario 3 with colliding CRS; Single CSI process
	ZTE
	RAN5#62
	0%
	
	

	CSI Test
	36.521-1
	9.5.4.1.2
	Rel-11
	TDD RI Reporting with Single CSI process
	For 7-0 UE RI reporting accuracy; Low SNR; CoMP scenario 3 with colliding CRS; Single CSI process
	ZTE
	RAN5#62
	0%
	
	

	
	36.521-1
	9.5.4.2
	Rel-11
	RI Reporting with Multiple CSI processes
	
	
	
	
	
	Section title (new)

	CSI Test
	36.521-1
	9.5.4.2.1
	Rel-11
	FDD RI Reporting with Multiple CSI processes
	For 7-1 UE RI reporting accuracy and “RI-reference-process”; High SNR; CoMP scenario 3 with colliding CRS; Multiple CSI process
	Qualcomm
	RAN5#62
	0%
	
	

	CSI Test
	36.521-1
	9.5.4.2.2
	Rel-11
	TDD RI Reporting with Multiple CSI processes
	For 7-1 UE RI reporting accuracy and “RI-reference-process”; High SNR; CoMP scenario 3 with colliding CRS; Multiple CSI process
	
	RAN5#62
	0%
	
	

	TC Applicability, PICS
	36.521-2
	
	Rel-11
	n/a
	Specification of TC applicability for each specified in TS 36.521-1 test case (see above). Specification of PICS parameters wherever necessary.
	All TC authors
	RAN5#62
	0%
	
	


4.3
Changes to TS 36.523-1, TS 36.523-2 and TS 36.523-3
	Area
	TS
	Clause
	Release
	TC Title
	Test purpose / Description
	Company
	Target
	Status
	TDOC
	Comments

	
	36.523-1
	
	Rel-11
	Test 1
	Verifying the CoMP UL operation for the NWK receiving a UE unit’s signal at cell B when the UE’s transmission is granted by cell A.
	
	RAN5#62
	0%
	
	

	
	
	
	
	
	
	
	
	0%
	
	

	TC Applicability, PICS
	36.523-2
	
	Rel-11
	n/a
	Specification of TC applicability for each specified in TS 36.523-1 test case (see above). Specification of PICS parameters wherever necessary.
	All TC authors
	RAN5#62
	
	
	

	Specification of conformance testing in TTCN-3
	36.523-3
	
	Rel-11
	n/a
	Update of the test models, ASP definitions, test configurations, partial PIXIT proforma, test suites (TTCN)
	TF160
	RAN5#63
	0%
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Annex A (Informative):

Supplementary Information
A.1
Analyses of core specs requirements status (prior to RAN5#59)
A.1.1
General

The TSG RAN core specifications WGs completed their respective Rel-11 CoMP WIs at RAN#58 with the exception of the Performance part for CoMP DL. In this number completed were Core [2] and Performance [3] parts CoMP for LTE - Uplink, and, Core part [4] CoMP for LTE - Downlink.
The main Rel-11 functionality was developed by RAN1 and as such the major impact of Rel-11 LTE CoMP is on Layer 1. RAN2 did not add new functionality rather provisions were only made for exchange of information as part of existing messages/IE/procedures.

As a consequence, by default the UE conformance testing for Rel-11 CoMP should be covered by RF/RRM testing and the decision if RAN5 may or would not specify Protocol TCs implicitly testing Rel-11 CoMP would depend on the scope of the work done in RAN4. That is, if RAN4 decided not to specify requirements/TCs covering all envisaged by RAN1 Rel-11 UL/DL CoMP scenarios for which RAN1 has specified requirements then RAN5 should consider specifying Protocol TCs implicitly testing such requirements on a case by case basis.
A.1.2
Status of Rel-11 CoMP UL
The final status report for UL CoMP indicated that at RAN4#64bis RAN4 had concluded that UL CoMP in Release 11 had no impact on UL CoMP demodulation requirements for PUSCH, PUCCH, PRACH, SRS, as well as no uplink timing performance requirements are required. Furthermore, there is no need to add new RRM performance requirements for UL CoMP in Rel-11.
Having in mind that UL CoMP is expected to be made available in UEs, a limited RAN5 Protocol TCs implicitly testing the basic common UE PHY UL CoMP requirements would be beneficial.

Areas which could possibly be covered include verification of the utilisation of the virtual ID (VCID) thereby handling of the decoupling of the points that transmit downlink control from those that receive uplink data. Verifying the CoMP UL operation for the NWK receiving a UE unit’s signal at cell B when the UE’s transmission is granted by cell A.

Some core spec references:

TS 36.300, section 5.2.8
Coordinated Multi-Point reception

For UL CoMP, multiple reception points are coordinated in their uplink data reception.

The UE may be configured with UE-specific parameters of PUSCH DMRS sequence and cyclic shift hopping, PUCCH sequence, and PUCCH region for hybrid-ARQ feedback. These UE-specific parameters can be configured independently of the physical cell identity of the UE’s serving cell.

TS 36.213 Physical layer procedures, section 4.2.3
Transmission timing adjustments

Upon reception of a timing advance command for a TAG containing the primary cell, the UE shall adjust uplink transmission timing for PUCCH/PUSCH/SRS of the primary cell based on the received timing advance command. The UL transmission timing for PUSCH/SRS of a secondary cell is the same as the primary cell if the secondary cell and the primary cell belong to the same TAG.
Upon reception of a timing advance command for a TAG not containing the primary cell, the UE shall adjust uplink transmission timing for PUSCH/SRS of all the secondary cells in the TAG based on the received timing advance command where the UL transmission timing for PUSCH /SRS is the same for all the secondary cells in the TAG.

The timing advance command for a TAG indicates the change of the uplink timing relative to the current uplink timing for the TAG as multiples of 16
[image: image1.wmf]s

T

. The start timing of the random access preamble is specified in [3].
A.1.3
Status of Rel-11 CoMP DL
For DL CoMP, RAN4 is in the process of specifying performance requirements. The discussion on the coverage of the RAN1 requirements is not completed at this moment of time therefore RAN5 needs to wait with its decision if RAN5 Protocol TCs implicitly testing the basic common UE PHY DL CoMP requirements would be needed or not.

At RAN4#66bis, RAN4 agreed way forward for its work on the Rel-11 DL CoMP for Demodulation [6] and CSI [7] test cases. No RRM work is to be done.
In regard to DL CoMP PDSCH (the Demodulation) RAN4 agreed [6] that it will introduce the following tests for the CoMP feature:

Test 1: Verifying UE performing correct timing offset compensation, channel parameters estimation and rate matching behavior in CoMP scenario 4 


Test 2: Verifying UE performing correct frequency offset compensation and rate matching behavior in CoMP scenario 3 with colliding CRS.


Test FFS: The possibility for introduction of other tests requires further study

Note:
No JT test will be defined.

In regard to DL CoMP CSI test RAN4 agreed [7] that it will introduce the following tests for the CoMP feature:

Test 1: A fading CQI test to verify Multiple CSI processing capabilities


Test FFS: Proper IMR usage and IMR averaging is tested in static CQI test
The conclusion that could be drawn from the results from RAN4#66bis is that there are still a lot of open issues which prevent RAN5 of starting any work on Rel-11 CoMP DL before these are resolved.
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