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<<Start of Change 1>>
[bookmark: _Toc13066988]4.12.2	Test models
a) Unless otherwise stated, carriers used for transmitter tests shall be configured as follows:
-	UTRA FDD carriers shall be configured according to TM1 as defined in TS 25.141 [18],subclause 6.1.1.1.
-	UTRA TDD carriers shall be configured according to table 6.1A as defined in TS 25.142 [20],subclause 6.2.4.1.2.
-	E-UTRA carriers shall be configured according to E-TM1 as defined in subclause 6.1.1.1 of TS 36.141 [17], and data content of physical channels and signals as defined in subclause 6.1.2 of TS 36.141 [17].
For BC3 CS3 BS testing, E-UTRA carriers shall be configured according to E‑TM1_BC3CS3 defined in Annex E of TS 37.141 [16].
-	NR carriers shall be configured according to NR-FR1-TM1.1and NR-FR1-TM1.1a as defined in subclause 4.9.2.2 of TS 38.141-1 [37], and data content of physical channels and signals as defined in subclause 4.9.2.3 of TS 38.141-1 [37].
For BC3 BS testing, NR carriers shall be configured according to NR-FR1-TM1_CS3 defined in Annex E of TS 37.141 [13].
b)	The configuration of the carriers in test configurations used for testing modulation quality and frequency error shall be as follows:
-	For the case that modulation accuracy is measured for UTRA FDD, the UTRA FDD carriers shall be configured according to the supported TM1 and TM4, as defined in TS 25.141 [18], subclause 6.1.1, whilst any remaining carriers from other RAT(s) shall be configured according to bullet a) above.
-	If HS-PDSCH transmission using 16QAM is supported, the UTRA FDD carriers shall be configured according to TM4 and TM5, as defined in TS 25.141 [18],subclauses 6.1.1.
-	For the case that modulation accuracy is measured for UTRA TDD, the UTRA TDD carriers shall be configured according to the supported modulation in table 6.2A, table 6.39A, table 6.39B, table 6.39C, table 6.39D, table 6.40A, table 6.40B, table 6.41A, table 6.41B as defined in TS 25.142 [20],subclauses 6.3.4, 6.8.1, 6.8.2 and 6.8.3 whilst any remaining carriers from other RAT(s) shall be configured according to bullet a) above.
-	For the case that modulation accuracy is measured for E-UTRA, the E-UTRA carriers shall be configured according to the supported E-TM3.1, E-TM3.2, E-TM3.3 and E-TM2 as defined in subclause 6.1.1 of TS 36.141 [17], and data content of physical channels and signals as defined in subclause 6.1.2 of TS 36.141 [17], whilst any remaining carriers from other RAT(s) shall be configured according to bullet a) above.
-	If transmission using 256QAM is supported, the E-UTRA carriers shall be configured according to E-TM 2a and E-TM3.1a as defined in subclause 6.1.1 of TS 36.141 [17], and data content of physical channels and signals as defined in subclause 6.1.2 of TS 36.141 [17].
-	If transmission using 1024QAM is supported, the E-UTRA carriers shall be configured according to E-TM2b and E-TM3.1b as defined in subclause 6.1.1 of TS 36.141 [17], and data content of physical channels and signals as defined in subclause 6.1.2 of TS 36.141 [17].
For BC3 CS3 BS testing, E-UTRA carriers shall be configured according to E‑TM3.1_BC3CS3, E-TM3.2_BC3CS3, E-TM3.3_BC3CS3 and E-TM2_BC3CS3 defined in Annex E of TS 37.141 [16].
-	For the case that modulation accuracy is measured for E-UTRA with sTTI, the E-UTRA carriers shall be configured according to the supported sE-TM3.1-1 and sE-TM2-1 (for subslot TTI), or sE-TM3.1-2 and sE‑TM2‑2 (for slot TTI) as defined in subclause 6.1.1 of TS 36.141 [17], and data content of physical channels and signals as defined in subclause 6.1.2 of TS 36.141 [17], whilst any remaining carriers from other RAT(s) shall be configured according to bullet a) above.
[bookmark: _Hlk524344556]-	For the case that modulation accuracy is measured for NR, the NR carriers shall be configured according to the supported NR-FR1-TM3.1, NR-FR1-TM3.2, NR-FR1-TM3.3 and NR-FR1-TM2 as defined in subclause 4.9.2.2 of TS 38.141-1 [37],and data content of physical channels and signals as defined in subclause 4.9.2.3 of TS 38.141-1 [37], whilst any remaining carriers from other RAT(s) shall be configured according to bullet a) above.
-	If transmission using 256QAM is supported, the NR carriers shall be configured according to E-TM2a and E-TM3.1a as defined in subclause 4.9.2.2 of TS 38.141-1 [37], and data content of physical channels and signals as defined in subclause 4.9.2.3 of TS 38.141-1 [37].
For BC3 BS testing, NR carriers shall be configured according to NR-FR1-TM3.1_BC3CS16/17, NR-FR1-TM3.1a_BC3CS16/17, NR-FR1-TM3.2_BC3CS16/17, NR-FR1-TM3.3_BC3CS16/17, NR-FR1-TM2_BC3CS16/17 and NR-FR1-TM2a_BC3CS16/17 defined in Annex E of TS 37.141 [13].
c) Unless otherwise stated, transmitter carriers used for receiver tests shall be configured as follows:
-	UTRA FDD carriers shall be configured according to TM1 as defined in TS 25.141 [18],subclause 6.1.1.1.
-	UTRA TDD carriers shall be configured according to table 6.1A as defined in TS 25.142 [20],subclause 6.2.4.1.2.
-	E-UTRA carriers shall be configured according to E-TM1 as defined in subclause 6.1.1.1 of TS 36.141 [17], and data content of physical channels and signals as defined in subclause 6.1.2 of TS 36.141 [17]. For BC3 CS3 BS testing, E-UTRA carriers shall be configured according to E‑TM1_BC3CS3 defined in Annex E of TS 37.141 [16].
-	NR carriers shall be configured according to NR-FR1-TM1.1and NR-FR1-TM1.1a as defined in subclause 4.9.2.2 of TS 38.141-1 [37], and data content of physical channels and signals as defined in subclause 4.9.2.3 of TS 38.141-1 [37].
For BC3 BS testing, NR carriers shall be configured according to NR-FR1-TM1.1_BC3CS16/17and NR-FR1-TM1.1a_BC3CS16/17 defined in Annex E of TS 37.141 [16].
For the test of certain RF requirements clause 5 refers to the test configurations as defined in the single-RAT specifications. In this case, the transmitter test signals and test models as defined within the referred test specification for the RF requirement shall be used.

<<End of Change 1>>



<<Start of Change 2>>
[bookmark: _Toc13067122]6.5.3	Time alignment error
[bookmark: _Toc13067123]6.5.3.1	Definition and applicability
This requirement applies to frame timing in:
-	UTRA single/multi-carrier transmissions and their combinations with MIMO or TX diversity.
-	E-UTRA single/multi-carrier transmissions and their combinations with MIMO or TX diversity.
-	E-UTRA carrier aggregation, with or without MIMO or TX diversity.
-	NR single/multi-carrier transmissions, and their combinations with MIMO.
-	NR carrier aggregation, with or without MIMO.
Frames of the UTRA/E-UTRA/NR signals present at the TAB connectors are not perfectly aligned in time. In relation to each other, the RF signals present at the transceiver array boundary may experience certain timing differences.
For a specific set of signals/transmitter configuration/transmission mode, the Time Alignment Error (TAE) is defined as the largest timing difference between any two different E-UTRA signals or any two different UTRA signals or any two different NR signals belonging to different TAB Connectors belonging to different transmitter groups at the transceiver array boundary, where transmitter groups are associated with the TAB connectors in the transceiver unit array corresponding to TX diversity(except NR), MIMO transmission, carrier aggregation, etc.
[bookmark: _Toc13067124]6.5.3.2	Minimum requirement
For AAS BS in MSR operation the minimum requirement is defined in TS 37.105 [6], subclause 6.5.3.2.
For AAS BS in single RAT UTRA operation the minimum requirement is defined in TS 37.105 [6], subclause 6.5.3.3.
For AAS BS in single RAT E-UTRA operation the minimum requirement is defined in TS 37.105 [6], subclause 6.5.3.4.
[bookmark: _Toc13067125]6.5.3.3	Test purpose
To verify that the time alignment error is within the limit specified by the minimum requirement.
[bookmark: _Toc13067126]6.5.3.4	Method of test
[bookmark: _Toc13067127]6.5.3.4.1	Initial conditions
6.5.3.4.1.1	General test conditions
Test environment:normal; see annex B.2.
RF channels to be tested for single carrier:M; see subclause 4.12.1.
6.5.3.4.1.2	UTRA FDD
Base Station RF Bandwidth positions to be tested for multi-carrier: BRFBW, MRFBW and TRFBW; BRFBW_T'RFBW and B'RFBW_TRFBWin multi-band operation; see subclause 4.12.1.
Refer to subclause D.1.3 for a functional block diagram of the test set-up.
6.5.3.4.1.3	UTRA TDD
RF bandwidth positions to be tested for multi-carrier: MRFBW in single band operation, see subclause 4.12.1.
-	For a TAB connectors declared to be capable of single carrier operation only, set the base station to transmit according to table 6.5.3.4.1.3-1 on one cell using MIMO.
-	For a multi-carrier TAB connectors, set to transmit according to table 6.5.3.4.1.3-1 on all carriers configured using the applicable test configuration and corresponding power setting specified in subclause 5.3.
Table 6.5.3.4.1.3-1: Parameters of the BS transmitted signal for 1,28Mcps TDD
	Parameter
	Value/description

	TDD Duty Cycle
	TS i; i = 0, 1, 2, ..., 6:
		transmit,	if i is 0,4,5,6;
		receive,	if i is 1,2,3.

	Time slots under test
	TS0 and DwPTS

	Spreading factor
	16



6.5.3.4.1.4	E-UTRA and NR
RF bandwidth positions to be tested for multi-carrier and/or CA:
-	MRFBW in single-band operation, see subclause 4.12.1;
-	BRFBW_T'RFBW and B'RFBW_TRFBWin multi-band operation, see subclause 4.7.
[bookmark: _Toc13067128]6.5.3.4.2	Procedure
6.5.3.4.2.1	General procedure
TAB connectors to be tested are identified from the declared sets of TAB connector beam forming groups (see subclause 4.10 D.6.58).
Connect two representative TAB connectors one from each of the declared groups to the measurement equipment according to annex D.1.3. Terminate any unused TAB connector(s).
Compliance is to be demonstrated between all pairs of TAB connectors beam forming groups, however it is not required to exhaustively measure the time alignment error between every combination of pairs of representative TAB connectors. Compliance can be demonstrated by comparison of a reduced set of representative measurement results.
6.5.3.4.2.2	UTRA FDD procedure
1)	If the AAS BS supports TX diversity or MIMO, set the TAB connectors to transmit TM1, subclause 4.12.2, at manufacturer's declared rated output power, PRated,c,TABC on one cell using TX diversity or MIMO.
2)	Measure the time alignment error between the signals using the P-CPICH on one of the representative TAB connector from the main signal conveyed via a TAB connectors beam forming group and the CPICH on the TAB connector from the diversity signal conveyed via another TAB connectors beam forming group.
3)	If the AAS BS supports DC-HSDPA, 4C-HSDPA, NC-4C-HSDPA or 8C-HSDPA set the TAB connectors to transmit according to TM1, without using TX diversity or MIMO, on all carriers configured using the applicable test configuration and corresponding power setting specified in subclause 4.11.
4)	Measure the time alignment error between the signals using the P-CPICH on one of the representative TAB connector and CPICH signals on representative TAB connector from another group.
5) If the AAS BS supports DB-DC-HSDPA or any of the multi-band 4C-HSDPA or 8C-HSDPA configurations set the TAB connectors to transmit TM1 on two carriers belonging to different frequency bands, without using TX diversity or MIMO on any of the carriers.
6) Measure the time alignment error between the signals using the P-CPICH and CPICH signals on the TAB connectors.
In addition, for multi-band TAB connector(s), the following steps shall apply:
7)	For multi-band TAB connectorsand single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.
6.5.3.4.2.3	UTRA TDD procedure
1)	Start the TAB connector beam forming groups transmission atthe manufacturer's specified rated output power, PRated,c,TABC at the TAB connector.
2)	Measure the time alignment error between the P-CCPCH and DwPTS on the representative TAB connectors under test.
In addition, for multi-band TAB connector(s), the following steps shall apply:
3)	For multi-band TAB connectorsand single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.
6.5.3.4.2.4	E-UTRA and NR procedure
1)	Set the AAS BS to transmit E-TM1.1 or NR-FR1-TM1.1aNR-FR1-TM 1.1or any DL signal using TX diversity (except NR), MIMO transmission or carrier aggregation.
NOTE:	For TX diversity (except NR) and MIMO transmission, different ports may be configured in E-TM (using CRS ports p = 0 and 1 with FDM) or NR-FR1-TM (using DMRS ports p = 1000 and 1001 with CDM).
	For an AAS BS declared to be capable of single carrier operation only, set the representative TAB connectors to transmit according to manufacturer's declared rated output power, PRated,c,TABC.
	If the AAS BS supports intra band contiguous or non-contiguous Carrier Aggregation set the representative TAB connectors to transmit using the applicable test configuration and corresponding power setting specified in subclauses 4.10 and 4.11.
	If the AAS BS supports inter band carrier aggregation set the representative TAB connectors to transmit, for each band, a single carrier or all carriers, using the applicable test configuration and corresponding power setting specified in subclauses 4.10 and 4.11.
2)	Measure the time alignment error between the reference symbols on the carrier(s) from the representative TAB connector(s).
In addition, for multi-band TAB connector(s), the following steps shall apply:
3)	For multi-band TAB connectorsand single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.
[bookmark: _Toc13067129]6.5.3.5	Test requirement
[bookmark: _Toc13067130]6.5.3.5.1	UTRA FDD test requirement
For Tx diversity and MIMO transmission, in the tested cell, TAEshall not exceed 0.35 Tc.
For transmission of multiple cells within a frequency band TAE shall not exceed 0.6 Tc.
For transmission of multiple cells in different frequency bands TAE shall not exceed 5.1 Tc.
NOTE:	If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex C.
[bookmark: _Toc13067131]6.5.3.5.2	UTRA TDD test requirement
The time alignment error shall be less than 65+78ns.
NOTE:	If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex C.
[bookmark: _Toc13067132]6.5.3.5.3	E-UTRA test requirement
For MIMO or TX diversity transmissions, at each carrier frequency, TAE shall not exceed 90 ns.
For intra-band carrier aggregation, with or without MIMO or TX diversity, TAE shall not exceed 155 ns.
For intra-band non-contiguous carrier aggregation, with or without MIMO or TX diversity, TAE shall not exceed 285 ns.
For inter-band carrier aggregation, with or without MIMO or TX diversity, TAE shall not exceed 285 ns.
NOTE:	If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex C.
[bookmark: _Toc13067133]6.5.3.5.4	NR test requirement
For MIMO transmissions, at each carrier frequency, TAE shall not exceed 90 ns. 
For intra-band contiguous CA, with or without MIMO, TAE shall not exceed 285 ns.
For intra-band non-contiguous CA, with or without MIMO, TAE shall not exceed 3.025 µs. 
For inter-band CA, with or without MIMO, TAE shall not exceed 3.025 µs.
NOTE:	If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex C.

<<End of Change 2>>
