

	
3GPP TSG-RAN5 Meeting #92-e	R5-215257
Electronic Meeting, 16th – 27th Aug. 2021
	CR-Form-v12.1

	CHANGE REQUEST

	

	
	38.521-3
	CR
	1129
	rev
	-
	Current version:
	17.1.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	



	

	Title:	
	Update of reference sensitivity test coverage for 4CC EN-DC configurations

	
	

	Source to WG:
	Huawei, HiSilicon

	Source to TSG:
	R5

	
	

	Work item code:
	5GS_NR_LTE-UEConTest
	
	Date:
	2021-08-01

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-17

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-15	(Release 15)
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)

	
	

	Reason for change:
	1. There is no such kind of intra-band combination DC_XA-XC_nXA defined in RAN4 specification.
2. According to R5-211939 agreed by RAN5#90e, the proposal below was agreed:
Proposal 6: For NSA only capable UEs, LTE anchor agnostic is used to cover NR non-exceptional requirements per NR band for EN-DC configurations affected by exceptions. 
For 4CC EN-DC affected by exceptions, the same principle could be 
used to cover non-exception requirements. Considering that EN-DC not 
affected by exceptions also apply anchor agnostic, the non-exception 
testing for 4CC EN-DC affected by exceptions could be put into Table 
7.3B.2.3_1.2.4.1-1 by revising the table title.
3. The term “REFSENS” was used widely in the test configuration table. Actually, it stands for different allocation for E-UTRA carrier and NR carrier. The suffix needs to be added to differentiate E-UTRA REFSENS from NR REFSENS.
4. For 4CC EN-DC configurations affected by exceptions, exception testing can be covered by 2CC or 3CC fallback, so there is no need to test exceptions in 4CC case.
5. The initial procedure was missing, and test procedure and message contents are not exactly correct.

	
	

	Summary of change:
	1. DC_XA-XC_nXA should be removed from Table 7.3B.2.3_1.2.4.1-0.
2. Update Table 7.3B.2.3_1.2.4.1-1 to include non-exception testing for 4CC EN-DC affected by exceptions.
3. Apply “REFSENS_LTE” and “REFSENS_NR” to replace “REFSENS”.
4. Make Table 7.3B.2.3_1.2.4.1-2 voided.
5. Update test description that applies LTE anchor agnostic.

	
	

	Consequences if not approved:
	The reference sensitivity test coverage for 4CC EN-DC would remain incorrect.

	
	

	Clauses affected:
	7.3B.2.3_1.2

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	X
	
	 Test specifications
	TR 38.905 CR 0489

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	



Page 1


<Start of Changes>
[bookmark: _Toc43977122][bookmark: _Toc52213700][bookmark: _Toc60743165][bookmark: _Toc68206348][bookmark: _Toc75972146]7.3B.2.3_1.2	Reference sensitivity for EN-DC within FR1 (4 CCs)
[bookmark: _Toc43977123][bookmark: _Toc52213701][bookmark: _Toc60743166]7.3B.2.3_1.2.1	Test purpose
Same as in clause 7.3B.2.3.1.
[bookmark: _Toc43977124][bookmark: _Toc52213702][bookmark: _Toc60743167]7.3B.2.3_1.2.2	Test applicability
This test applies to all types of NR UE release 15 and forward supporting 4 CCs EN-DC.
[bookmark: _Toc43977125][bookmark: _Toc52213703][bookmark: _Toc60743168]7.3B.2.3_1.2.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 7.3B.2.0.
For EN-DC combinations with no exception requirements applicable to NR or LTE, LTE anchor agnostic approach is applied.
For EN-DC combinations with exceptional requirements, LTE anchor agnostic approach is not applied.
[bookmark: _Toc43977126][bookmark: _Toc52213704][bookmark: _Toc60743169]7.3B.2.3_1.2.4	Test description
7.3B.2.3_1.2.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations for E-UTRA consist of the test frequency based on E-UTRA operating band and test channel bandwidth as specified in Table 4.6-1, with the exception that the E-UTRA channel bandwidth is the lowest supported value in Table 5.3B.1.3-1 for the EN-DC non-contiguous configuration under test.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in table Table 5.5B.2-1. The 4CC EN-DC configurations listed in table 7.3B.2.3_1.2.4.1-0 shall not be tested according to TR 38.905 test point analysis. The other 4CC configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in Tables 7.3B.2.3.4.2.1-0 to 7.3B.2.3.4.2.1-1 for NR band. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2. Configurations of PDSCH and PDCCH before measurement are specified in TS 38.521-1 [8] Annex C2.
[bookmark: OLE_LINK3]Table 7.3B.2.3_1.2.4.1-0: 4CC EN-DC configurations that shall not be tested
		
EN-DC type
	E-UTRA CA
	NR CA
	Notation

	
	
	
	

	
	
	
	

	Intra-band non-contiguous EN-DC (1 band)
	Yes (cont)
	No
	DC_XD_nXA

	
	Yes (non-cont)
	No
	Note 4DC_XA-XC_nXA

	Inter-band EN-DC
	Yes (all types)
	No
	DC_XD_-nYA,
DC_XA-YC_nZA,
DC_XA-XA-YA_-nZA,
DC_XA-YA-ZA_nRA

	
	Yes (all types)
	Yes (cont)
	DC_XC_nYC,
DC_XA-XA_nYC,
DC_XA-YA_nYC

	
	
	Yes (non-cont)
	DC_XC_nY(2A),
DC_XC_nY(2A),
DC_XA-YA_nY(2A)

	
	
	Yes (inter)
	DC_XC_-nYA-nZA, 
DC_XA-XA_nYA-nZA, DC_XA-YA_nZA-nRA

	Inter-band + Intra-band contiguous EN-DC (2-3 band)
	Yes
	No
	DC_XA-YA_(n)ZAA, DC_XC_(n)YAA

	
	Yes
	Yes
	DC_(n)XCA-nYA

	Intra-band non contiguous EN-DC (2-3 band)
	Yes
	No
	DC_XA-YA-ZA_nZA

	
	Yes
	Yes
	DC_XA-YA_nYA-nZA

	NOTE 1:	X, Y and Z in this table correspond to different bands i.e. X != Y != Z.
NOTE 2:	The table apply to all band numbers, i.e. all values of X, Y and Z defined in TS38.101-3 
NOTE 3:	The band combinations with difference appearance order of bands/sub-blocks in the band combination string are not distinguished. E.g. DC_YA-(n)XAA represents the set of DC_YA-(n)XAA and DC_(n)XAA-YA.
NOTE 4:	No such config in TS 38.101-3 [7] V16.5.0



Table 7.3B.2.3_1.2.4.1-1: Test Configuration Table for all EN-DC configurations for FR1 non-exception requirementsnot affected by Reference sensitivity exceptions

	Initial Conditions

	Test Environment as specified in TS 38.508-1 [6] clause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [6] clause 4.3.1 for different EN-DC bandwidth classes
	DC_(n)XDA:
Low range, High Range

DC_XA_nYA-nZC: 
Mid range for X and nY
Low range, High Range for nY

DC_XA_nY(2A)-nZA:
Mid range for X, nY, nZ For test frequencies refer to "Range" columns. For mapping within Band refer to "CC" columns

	Test EN-DC bandwidth combination as specified in Table 5.3B.1.2-1 across bandwidth combination sets supported by the UE
	Refer to "NR NRB"and "E-UTRA NRB " columnsDC_(n)XDA:
Low range, High Range

DC_XA-nYA-nZC: 
Mid range for X
Low range, High Range for nY and nZ

DC_XA-nY(2A)-nZA:
Mid range for X
TBD for nY
Mid range for nZ

	NR Test SCS as specified in Table 5.3.5-1 in TS 38.521-1 [8]
	Lowest SCS per Channel Bandwidth

	Network signalling value
	NS_01 by default, exceptions listed in Table 7.3.3-3, dependent on PCC Band
Unless given by Table 7.3.3-3 in TS 36.521-1 [10] for the E-UTRA band and Table 7.3.2.3-4 in TS 38.521-1 [8] for the NR band.

	Test Parameters for EN-DC Configurations

	ID
	CC (NOTE1)
	Band
	SCS
	NRB
	Range/ Wgap
	UL MOD
	DL MOD
	UL Alloc
	DL Alloc

	Default Test Settings for a DC_(n)XDA Configuration – Note 5

	1 (Note 6)
	PCC(M)
	X
	
	Highest NRB
	default
	QPSK
	QPSK
	REFSENS_LTE
	All RBs

	
	SCC1(M)
	X
	
	Highest NRB
	Default
	N/A
	QPSK
	N/A
	All RBs

	
	SCC2(M)
	X
	
	Highest NRB
	Default
	N/A
	QPSK
	N/A
	All RBs

	
	PCC(S)
	nX
	
	Highest NRB
	default
	DFT-s-OFDM QPSK
	CP-OFDM QPSK
	REFSENS_NR
	All RBs

	2 (Note 7)
	PCC(M)
	X
	
	Highest NRB
	default
	N/A
	QPSK
	0
	All RBs

	
	SCC1(M)
	X
	
	Highest NRB
	Default
	N/A
	QPSK
	N/A
	All RBs

	
	SCC2(M)
	X
	
	Highest NRB
	Default
	N/A
	QPSK
	N/A
	All RBs

	
	PCC(S)
	nX
	
	Highest NRB
	default
	DFT-s-OFDM QPSK
	CP-OFDM QPSK
	REFSENS_NR
	All RBs

	Default Test Settings for a DC_XA_-nY(2A)-nZA Configuration – Note 4

	1
	PCC(M)
	X
	
	5 MHz
	default
	N/A
	QPSK
	0
	All RBs

	
	SCC1(S)
	nY
	
	Highest NRB
	default
	N/A
	QPSK
	N/A
	All RBs

	
	SCC2(S)
	nZ
	
	Highest NRB
	default
	N/A
	QPSK
	N/A
	All RBs

	
	PCC(S)
	nY
	
	Highest NRB
	default
	DFT-s-OFDM QPSK
	CP-OFDM QPSK
	REFSENS_NR
	All RBs

	2
	PCC(M)
	X
	
	5 MHz
	default
	N/A
	QPSK
	0
	All RBs

	
	SCC1(S)
	nY
	
	Highest NRB
	default
	N/A
	QPSK
	N/A
	All RBs

	
	SCC2(S)
	nY
	
	Highest NRB
	default
	N/A
	QPSK
	N/A
	All RBs

	
	PCC(S)
	nZ
	
	Highest NRB
	default
	DFT-s-OFDM QPSK
	CP-OFDM QPSK
	[bookmark: OLE_LINK37]REFSENS_NR
	All RBs

	Default Test Settings for a DC_XA_-nYA-nZC Configuration– Note 4

	1
	PCC(M)
	X
	
	5 MHz
	default
	N/A
	QPSK
	0
	All RBs

	
	SCC1(S)
	nZ
	
	Highest NRB
	default
	N/A
	QPSK
	N/A
	All RBs

	
	SCC2(S)
	nZ
	
	Highest NRB
	default
	N/A
	QPSK
	N/A
	All RBs

	
	PCC(S)
	nY
	
	Highest NRB
	default
	DFT-s-OFDM QPSK
	CP-OFDM QPSK
	REFSENS_NR
	All RBs

	2
	PCC(M)
	X
	
	5 MHz
	default
	N/A
	QPSK
	0
	All RBs

	
	SCC1(S)
	nZ
	
	Highest NRB
	default
	N/A
	QPSK
	N/A
	All RBs

	
	SCC2(S)
	nY
	
	Highest NRB
	default
	N/A
	QPSK
	N/A
	All RBs

	
	PCC(S)
	nZ
	
	Highest NRB
	default
	DFT-s-OFDM QPSK
	CP-OFDM QPSK
	REFSENS
	All RBs

	NOTE 1:	(M) and (S) indicate MCG and SCG respectively.
NOTE 2:	X, Y and Z in this table correspond to different bands i.e. X != Y != Z.
NOTE 3:	The band combinations with difference appearance order of bands/sub-blocks in the band combination string are not distinguished. E.g. DC_YA-(n)XAA represents the set of DC_YA-(n)XAA and DC_(n)XAA-YA.
NOTE 4:	LTE anchor agnostic configuration
NOTE 5:	Not LTE anchor agnostic configuration due to exception requirement for intra-band contiguous CA in clause 7.4B, 7.5B, 7.6B.2, 7.6B.3, 7.6B.4, 7.7B, 7.8B, 7.9B test cases 
NOTE 6:	Test point for UE supporting dual UL
NOTE 7:	Test point for UE supporting single UL
NOTE 8:	In a FR1 band where UE supports 4Rx, the test shall be performed only with 4Rx antennas ports connected.
NOTE 9:	UE supporting multiple EN-DC configurations with the same NR CA combination, only one EN-DC configuration is tested.
NOTE 10:	REFSENS_LTE refers to the single carrier Uplink RB allocation for reference sensitivity according to table 7.3.3-2 of TS 36.521-1 [10].
REFSENS_NR refers to the single carrier Uplink RB allocation for reference sensitivity according to table 7.3.2.4.1-3 of TS 38.521-1 [8].



For 4CC EN-DC configurations affected by exceptions, exception testing can be covered by 2CC or 3CC fallback configurations. No exception test points are needed in this test case.
Table 7.3B.2.3_1.2.4.1-2: VoidTest Configuration Table for EN-DC configurations affected by Reference sensitivity exceptions
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [6] clause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [6] clause 4.3.1 for different EN-DC bandwidth classes
	For test frequencies refer to "Range" columns. For mapping within Band refer to "CC" columns

	Test EN-DC bandwidth combination as specified in Table 5.3B.1.2-1 across bandwidth combination sets supported by the UE
	
DC_XA-nYA-nZC: 
Mid range for X
Mid Range for nY and nZ

DC_XA-nY(2A)-nZA:
Mid range for X
TBD for nY
Mid range for nZ

	NR Test SCS as specified in Table 5.3.5-1 in TS 38.521-1 [8]
	Lowest SCS per Channel Bandwidth

	Network signalling value
	NS_01 by default, exceptions listed in Table 7.3.3-3, dependent on PCC Band

	Test Parameters for EN-DC Configurations

	ID
	CC (NOTE1)
	Band
	SCS
	NRB
	Range/ Wgap
	UL MOD
	DL MOD
	UL Alloc
	DL Alloc

	Default Test Settings for a DC_(n)XDA Configuration – Note 4

	
	
	
	
	
	N/A
	
	
	
	

	Default Test Settings for a DC_XA-nY(2A)-nZA Configuration – Note 5

	1
	PCC(M)
	X
	
	Highest NRB
	default
	QPSK
	QPSK
	REFSENS
	All RBs

	
	SCC1(S)
	Y
	
	Highest NRB
	default
	N/A
	QPSK
	N/A
	All RBs

	
	SCC2(S)
	Z
	
	Highest NRB
	default
	N/A
	QPSK
	N/A
	All RBs

	
	PCC(S)
	Y
	
	Highest NRB
	default
	DFT-s-OFDM QPSK
	CP-OFDM QPSK
	REFSENS
	All RBs

	2
	PCC(M)
	X
	
	Highest NRB
	default
	QPSK
	QPSK
	REFSENS
	All RBs

	
	SCC1(S)
	Y
	
	Highest NRB
	default
	N/A
	QPSK
	N/A
	All RBs

	
	SCC2(S)
	Y
	
	Highest NRB
	default
	N/A
	QPSK
	N/A
	All RBs

	
	PCC(S)
	Z
	
	Highest NRB
	default
	DFT-s-OFDM QPSK
	CP-OFDM QPSK
	REFSENS
	All RBs

	Default Test Settings for a DC_XA-nYA-nZC Configuration – Note 5

	1
	PCC(M)
	X
	
	Highest NRB
	default
	QPSK
	QPSK
	REFSENS
	All RBs

	
	SCC1(S)
	Z
	
	Highest NRB
	default
	N/A
	QPSK
	N/A
	All RBs

	
	SCC2(S)
	Z
	
	Highest NRB
	default
	N/A
	QPSK
	N/A
	All RBs

	
	PCC(S)
	Y
	
	Highest NRB
	default
	DFT-s-OFDM QPSK
	CP-OFDM QPSK
	REFSENS
	All RBs

	2
	PCC(M)
	X
	
	Highest NRB
	default
	QPSK
	QPSK
	REFSENS
	All RBs

	
	SCC1(S)
	Z
	
	Highest NRB
	default
	N/A
	QPSK
	N/A
	All RBs

	
	SCC2(S)
	Y
	
	Highest NRB
	default
	N/A
	QPSK
	N/A
	All RBs

	
	PCC(S)
	Z
	
	Highest NRB
	default
	DFT-s-OFDM QPSK
	CP-OFDM QPSK
	REFSENS
	All RBs

	NOTE 1:	(M) and (S) indicate MCG and SCG respectively.
NOTE 2:	X, Y and Z in this table correspond to different bands i.e. X != Y != Z.
NOTE 3:	The band combinations with difference appearance order of bands/sub-blocks in the band combination string are not distinguished. E.g. DC_YA-(n)XAA represents the set of DC_YA-(n)XAA and DC_(n)XAA-YA.
NOTE 4:	No refsens exceptions with this EN-DC configuration exist in TS38.101-3
NOTE 5:	This test setting is valid for EN-DC configurations affected by UL harmonics, harmonic mixing or cross band isolation exceptions when the exception is avoided by selecting specific test frequency. Test only one of the test points. UL to be active on the cell that form the aggressor of the exception 
NOTE 6:	EN-DC configuration affected by 2UL intermodulation exception. The exceptions always apply for a certain UL configuration. 
NOTE 7:	LTE CA fallback to 1CC is sufficient to test, unless both LTE cells are part of the exception requirement in which case the configuration need to be tested (using configuration specific test settings and not default).
NOTE 8:	In an E-UTRA band or FR1 band where UE supports 4Rx, the test shall be performed only with 4Rx antennas ports connected.



Table 7.3B.2.3_1.2.4.1-3: Void
1.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.1 for TE diagram and clause A.3.2 for UE diagram. 
2.	The parameter settings for NR cell are set up according to TS 38.508-1 [6] clause 4.4.3. 
3.	The parameter settings for E-UTRA cell are set up according to TS 36.508 [11] clause 4.4.3.
4.	NR downlink signals are initially set up according to Annex C.0, C.1, C.2, C.3.1, and uplink signals according to Annex G.0, G.1, G.2, and G.3.1 of TS 38.521-1 [8]. 
5.	E-UTRA downlink signals are initially set up according to Annex C.0, C.1 and C.3.0, and uplink signals according to Annex H.1 and H.3.0 of TS 36.521-1 [10].
6.	The DL and UL Reference Measurement channels are set according to Tables 7.3B.2.3.4.2.1-0 to 7.3B.2.3.4.2.1-6 for E-UTRA CG and NR CG.
7.	NR propagation conditions are set according to Annex B.0 of TS 38.521-1 [8]. E-UTRA propagation conditions are set according to Annex B.0 of TS 36.521-1 [10].
8.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 7.3B.2.3_1.2.4.3.
9.	On the E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set TimeAlignmentTimerDedicated IE to infinity and disable downlink and uplink scheduling, all as per Table 4.6-1 under clause 4.6.
7.3B.2.3_1.2.4.2	Test procedure
1.	NR SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 7.3B.2.3_1.2.4.2.1-1 on the NR CC. The NR SS sends downlink MAC padding bits on the DL RMC.
2.	NR SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 7.3B.2.3_1.2.4.2.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
3.	Set the Downlink signal level to the appropriate REFSENS value defined in TS 38.521-1 [8], Table 7.3.2.5-1 for NR band. Send continuously uplink power control "up" commands in the uplink scheduling information to NR carrier to ensure the UE transmits PUMAX level for at least the duration of the Throughput measurement.
4.	Measure the average throughput of the NR carrier for a duration sufficient to achieve statistical significance according to Annex H.2 of TS 38.521-1 [8] for NR band.
Same as in clause 7.3B.2.3.4.2
7.3B.2.3_1.2.4.3	Message contents
Message contents are according to TS 38.508-1 [56] clause 4.6 Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED for NR band.
Message contents exceptions for E-UTRA band are according to TS 36.521-1 [10] clause 7.3.4.3 for each network signalling value. Message contents exceptions for NR band are according to TS 38.521-1 [8] clause 7.3.2.4.3 for each network signalling value.
[bookmark: _Toc43977127][bookmark: _Toc52213705][bookmark: _Toc60743170]7.3B.2.3_1.2.5	Test Requirement
Reference sensitivity test requirements for EN-DC configurations affected by 2UL intermodulation interference in NR FR1, are specified in Table 7.3B.2.3_1.2.5-1 and Table 7.3B.2.3_1.2.5-2 with uplink configuration specified in Table 7.3B.2.3_1.1.4.1-2.
Reference sensitivity test requirements for EN-DC configurations not affected by 2UL intermodulation interference in NR FR1, are specified in Table 7.3.5-1 in TS 36.521-1 [10] for the LTE CC, and Table 7.3.2.5-1 in TS 38.521-1 [8] for the NR CC.
Table 7.3B.2.3_1.2.5-1: Reference sensitivity exceptions for Scell due to dual uplink operation for EN-DC in NR FR1 (two bands)
FFS
Table 7.3B.2.3_1.2.5-2: Reference sensitivity exceptions for Scell due to dual uplink operation for EN-DC in NR FR1 (three bands)
FFS

Test tolerance is the same as given in Table 7.3B.2.3.5-2.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: _GoBack]<End of Changes>
