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1 Introduction
In RAN4#97e, the WF [1] states the below agreements:

· Using BS test structure to generate the test set-up including test configurations, test models, RF channels

· Test linkage between TE and DUT (IAB-MT) need to be further discussed including what’s the basis information needed, and which part can be left open to implementation.

· Left up to implementation on how L1/L2 is configured for testing

· TS descriptions of environments shall not mandate specific equipment and therefore allow flexibility in connection setup

· As a baseline for further work, it is assumed that IAB-MT measurements take place in the same environment as IAB-DU measurements

· Test equipment MU needs to be considered. Considering this, RAN4 targets to define a common testing framework for IAB-DU and IAB-MT.

· also other impacts to MU due to TE selection can be further discussed.

· Environmental conditions (temperature, humidity etc.) are defined for IAB-MT and IAB-DU aligned with what is specified for base stations.

· It is not mandated that related declared values for IAB-DU and IAB-MT are exactly the same.

In this paper, we present our investigation on how the IAB-MT OTA receiver test could be defined.
2 Discussion
2.1 General aspects

measurement/connection setup

For the measurement/connection setup for receiver testing Annex E.2 in TS 38.141-2 gives the generic Test Equipment (TE) and DUT set up guidance with the TAB connector interface in-between. While in UE radiated testing spec, such connection/measurement setup is described in TS 38.508-1 Figure A.3.3 for TE diagram and section A.3.4 for UE diagram. As the annex E in TS 38.141-2 and Annex A in TS 38.508-1 are both informative, it gives one option to connect the test equipment using the test procedure. 

Observation#1: Measurement/connection setup in BS and UE both are informative.

IAB-MT may be implemented with UE chipset or may be implemented with BS transceiver platform, it will be beneficial to allow the connection/measurement flexibility so IAB-MT could be tested using either UE test environment or BS test environment, as such, for connection/measurement setup, both BS and UE test connection setup should be allowed. This is also in line with the agreed WF[1] which not mandate the specific equipment to allow flexibility.
Proposal#1: Allow the test measurement/connection setup flexibility in the OTA receiver test procedure.

Downlink FRC definition
The current FRC definition is agreed with leaving out several parameters which is highlighted below, the difference between the UE RMC and BS FRC is the TDD pattern. BS FRC does not specify the specific TDD pattern. In WF[2], BS approach did not reach consensus. Our opinion is that as BS does not mandate specific TDD pattern, it imply UE specific TDD pattern will be allowed to use and thus provide more flexibility on test configuration. Thus, we prefer to adopt the BS approach for the FRC and also add the missing parameter below in current TS 38.174 specification.
Proposal-2: Use the BS approach for the downlink FRC and also add missing parameter to complete the FRC design for RF receiver test.

Table 2: FRC parameters for FR1 reference sensitivity level for IAB-MT.

	Reference channel
	G-FR1-Axx-1
	G-FR1-Axx-2
	G-FR1-Axx-3
	G-FR1-Axx-4
	G-FR1-Axx-5
	G-FR1-Axx-6

	Subcarrier spacing (kHz)
	15
	30
	60
	15
	30
	60

	Allocated resource blocks
	25
	11
	11
	106
	51
	24

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9
	9
	9

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size (bits)
	1672
	736
	736
	6912
	3368
	1608

	Transport block CRC (bits)
	16
	16
	16
	24
	16
	16

	Code block CRC size (bits)
	-
	-
	-
	-
	-
	-

	Number of code blocks - C
	1
	1
	1
	1
	1
	1

	Code block size including CRC (bits) (Note 3)
	1688
	752
	752
	6936
	3384
	1624

	Total number of bits per slot
	5400
	2376
	2376
	22896
	11016
	5184

	Total symbols per slot
	2700
	1188
	1188
	11448
	5508
	2592

	NOTE 1:   DL-DMRS-config-type = 1 with DL-DMRS-max-len = 1, DL-DMRS-add-pos = pos2 with [image: image1.png]


= 2, [image: image2.png]


= 6 and 9 as per Table 7.4.1.1.2-3 of TS 38.211 [3].

NOTE 2:   MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size for receiver sensitivity and in-channel selectivity
NOTE 3:   Code block size including CRC (bits) equals to [image: image3.png]


 in sub-clause 5.2.2 of TS 38.212 [4].




Test Tolerance and Derivation of Test Requirements 
The test requirement in the testing specification could be relaxed by considering the additional Test Tolerance (TT) defined. The test tolerance may or may not be the same as the Measurement Uncertainty (MU) defined in clause 4.1.2 in TS 38.141-2 and F.1 defined in TS 38.521-2.  In the case for the regulatory requirement, TT is set to 0 which means the core minimum requirement will apply to the test requirement without relaxation. For the case TT=MU, it is shared risk method defined in ITU-R M.1545. For the case TT< MU, it is further discussed in [2]:

· 
a minimal TT approach (with TT < MU) introduces a fairer method among operators and UE/Chipset Vendor (R5-073326) to manage “borderline bad UEs” 

· Shared Risk (TT = 0): 
· 50% probability to harm the overall system performance ( Risk for Operators, 
· 50% probability that a conformant UE is considered not compliant ( Risk for UE manufactures
· Never Fail a good UE (TT = MU): 
· 97.5% probability to harm the overall system performance ( Risk for Operators, 
· 2.5% probability that a conformant UE is considered not compliant ( Risk for UE manufactures.
· TT < MU: 
· Minimal TT ( more balanced risk among the parties
It could be observed that TT < MU should be more balanced risk among the manufacture and operator and should be used in most of case. As IAB-MT is network node, the principle of the setting the TT relative to the MU and impact on the equipment and network should be the same as BS. Blow is the comparison of TT between UE and BS.

In TS 38.521-2, the TT is defined in respective test cases. For one example, the UE REFSENS test case, the TT is specified in Table F.3.3-1:

	Sub clause
	Test Tolerance (TT)
	Formula for test requirement

	7.3.2 Reference sensitivity power level
	IFF (Quiet Zone size ≤ 30 cm, FR2a, FR2b)

2.34 dB
	TT = 0.45 x MTSUIFF


While in BS TS 38.141-2, the BS OTA REFSENS is defined in Table C 2.1 and C2.2

	Test 
	Minimum requirement in TS 38.104 [2]
	Test Tolerance

(TTOTA)
	Test requirement in the present document

	7.3
OTA reference sensitivity level
	See TS 38.104 [2], subclause 10.3
	1.3 dB, f ≤ 3.0 GHz

1.4 dB, 3.0 GHz < f ≤ 4.2 GHz

1.6 dB, 4.2 GHz < f ≤ 6.0 GHz
	Formula:
EISREFSENS + TT

	
	See TS 38.104 [2], subclause 10.3
	2.4 dB, 24.25 GHz < f ≦ 33.4 GHz
2.4 dB, 37 GHz < f ≦ 52.6 GHz
	Formula:
EISREFSENS+ TT


According to WF[1]:

· Test equipment MU needs to be considered. Considering this, RAN4 targets to define a common testing framework for IAB-DU and IAB-MT.

· also other impacts to MU due to TE selection can be further discussed.

Above agreement implies that the TT definition for IAB-MT will be one table irrespective different test gears would be used. The Test tolerance will be based on the MU and as the MU is based on the BS MU as baseline proposed in another companion paper, the TT should be similar which using the BS TT as the baseline and possible modification would be possible based on test gear vendor input considering the UE test equipment used in the test environments.

Proposal#3:  Use the BS TT as the baseline, further modification to account the UE test equipment should be possible.
2.2 Test case drafting

The test case for IAB-DU and IAB-MT could be drafted in the same test cases. However, it may be good to agree the high level drafting rule. There are some issues preferably to agree first so the test cases in specification have easier reading with good structure:
1. Connection setup detail could be described in Annex which including both BS test equiptment connection and UE test equipment connection, by doing so, there is no impact on the test case drafting.

2. Test configuration and test model needs to be agreed at least high level so the test case drafting may not be impacted by referring to the clause number.

3. The procedure for IAB-DU and IAB-MT preferably use different paragraph starting with “For IAB-DU…” and “For IAB-MT”.

4. The test requirement drafting with 3 options:

a. if is the same with minimum requirement, it can refer to minimum requirement

b. generically statement with considering both minimum requirement and referring to TT definition in annex

c. Copy and paste the core requirement with further reflecting the TT definition in the test requirement.

Proposal-4: Discuss the above points for the drafting rules to facilitate TP drafting.

3 Text Proposal

--------------------------------------------------Start of TP------------------------------------------------------

7.5.2
OTA in-band blocking

7.5.2.1
Definition and applicability

The OTA in-band blocking characteristics is a measure of the receiver's ability to receive a OTA wanted signal at its assigned channel in the presence of an unwanted OTA interferer, which is an NR signal for general blocking or an NR signal with one RB for narrowband blocking.

7.5.2.2
Minimum requirement

The minimum requirements for IAB-DU type 1-O are in TS 38.174 [x], clause 10.5.2.2.
The minimum requirements for IAB-MT type 1-O are in TS 38.174 [x], clause 10.5.2.5.
The minimum requirements for IAB-DU type 2-O are in TS 38.174 [x], clause 10.5.2.3.
The minimum requirements for IAB-MT type 2-O are in TS 38.174 [x], clause 10.5.2.4.
7.5.2.3
Test purpose

The test purpose is to verify the ability of the IAB receiver to withstand high-levels of in-band interference from unwanted signals at specified frequency offsets without undue degradation of its sensitivity.

7.5.2.4
Method of test

7.5.2.4.1
Initial conditions

Test environment: Normal, see annex [B.2].

RF channels to be tested for single carrier:
M; see clause 4.9.1.

Base Station RF Bandwidth edge position to be tested for multi-carrier and/or CA:

-
MRFBW in single-band operation, see clause 4.9.1;
-
BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation, see clause 4.9.1.
Directions to be tested:
For IAB type 1-O:

-
receiver target reference direction for the minSENS OSDD (D.31),

-
OTA REFSENS conformance test directions (D.55),

For IAB type 2-O:
-
OTA REFSENS receiver target reference direction (D.54),

-
OTA REFSENS conformance test directions (D.55).
7.5.2.4.2
Procedure
1)
Place the IAB 
with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex [E.2.3].

2)
Align the manufacturer declared coordinate system orientation of the IAB with the test system.

3)
Align the IAB with the test antenna in the declared direction to be tested.

4)
Align the IAB to that the wanted signal and interferer signal is polarization matched with the test antenna(s).

5)
Configure the beam peak direction for the transmitter according to the declared reference beam direction pair for the appropriate beam identifier.

6)
Set the IAB to transmit beam(s) of the same operational band as the OSDD or OTA REFSENS RoAoA being tested according to the appropriate test configuration in subclauses 4.7 and 4.8.

7)
Set the test signal mean power so that the calibrated radiated power at the IAB Antenna Array coordinate system reference point is as follows:


For general OTA blocking:
a)
For IAB-DU Type 1-O, set the signal generator for the wanted signal to transmit as specified in clause 10.5.2.2 in TS38.174[x].

For IAB-MT Type 1-O, set the signal generator for the wanted signal to transmit as specified in Table 10.5.2.5-1 in TS38.174[x] for IAB-MT.
For IAB-DU Type 2-O, set the signal generator for the wanted signal to transmit as specified in clause 10.5.2.3 in TS38.174[x].

For IAB-MT Type 2-O, set the signal generator for the wanted signal to transmit as specified in Table 10.5.2.4-1 in TS38.174[x] for IAB-MT.
b)
For IAB-DU Type 1-O, set the signal generator for the interfering signal to transmit at the frequency offset and as specified in clause 10.5.2.2 in TS38.174[x].The interfering signal shall be swept with a step size of 1 MHz starting from the minimum offset to the channel edges of the wanted signals as specified in clause 10.5.2.2 in TS38.174[x].
For IAB-MT Type 1-O, set the signal generator for the interfering signal to transmit at the frequency offset and as specified in Table 10.5.2.5-1 in TS38.174[x] for IAB-MT. The interfering signal shall be swept with a step size of 1 MHz starting from the minimum offset to the channel edges of the wanted signals as specified in Table 10.5.2.5-1in TS38.174[x] for IAB-MT.

For IAB-DU Type 2-O, set the signal generator for the interfering signal to transmit at the frequency offset and as specified in clause 10.5.2.3 in TS38.174[x]. The interfering signal shall be swept as indicated in Table 7.5.2.4.2-1 starting from the minimum offset to the channel edges of the wanted signals.

For IAB-MT Type 2-O, set the signal generator for the interfering signal to transmit at the frequency offset and as specified in Table 10.5.2.4-1 in TS38.174[x] for IAB-MT. The interfering signal shall be swept as indicated in Table 7.5.2.4.2-1 starting from the minimum offset to the channel edges of the wanted signals.
Table 7.5.2.4.2-1: FR2 Interferer signal step size

	Minimum supported BS channel bandwidth (MHz)
	Measurement

step size

(MHz)

	50
	15

	100
	30

	200
	60

	400
	60



For OTA narrowband blocking:
a)
For IAB-DU Type 1-O, set the signal generator for the wanted signal to transmit as specified in clause 10.5.2.2 in TS38.174[x].

For IAB-MT Type 1-O, set the signal generator for the wanted signal to transmit as specified in Table 10.5.2.5-2 in TS38.174[x] for IAB-MT.
b)
For IAB-DU Type 1-O, set the signal generator for the interfering signal to transmit at the frequency offset and as specified in clause 10.5.2.2 in TS38.174[x]. Set-up and sweep the interfering RB centre frequency offset to the channel edge of the wanted signal according to clause 10.5.2.2 in TS38.174[x].
For IAB-MT Type 1-O, set the signal generator for the interfering signal to transmit at the frequency offset as specified in table 10.5.2.5-2 and table 10.5.2.5-3 in TS38.174[x]. Set-up and sweep the interfering RB centre frequency offset to the channel edge of the wanted signal according to table 10.5.2.5-3 in TS 38.174[x].
8)
Measure throughput according to annex A.1 for each supported polarization, for multi-carrier and/or CA operation the throughput shall be measured for relevant carriers specified by the test configuration specified in subclauses [4.7.2] and [4.8].

9)
Repeat steps 3 to 8 for all the specified measurement directions.

For multi-band RIB(s) and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carriers activated in the other band.

7.5.2.5
Test requirement

The test requirement is calculated from the OTA wanted signal mean power level offset by the OTA in-band blocking Test Tolerance specified in clause 4.1.

The Test requirements for IAB-DU type 1-O is the same with minimum requirement in 7.5.2.2.

The Test requirements for IAB-MT type 1-O is the same with minimum requirement in 7.5.2.2.

The Test requirements for IAB-DU type 2-O is the same with minimum requirement in 7.5.2.2.

The Test requirements for IAB-MT type 2-O is the same with minimum requirement in 7.5.2.2.

--------------------------------------------------End of TP------------------------------------------------------

4 Conclusions

In this paper, we present our investigation on how the IAB-MT OTA  receiver test could be defined with below observations and proposals:
Observation#1: Measurement/connection setup in BS and UE both are informative.

Proposal#1: Allow the test measurement/connection setup flexibility in the OTA receiver test procedure.

Proposal-2: Use the BS approach for the downlink FRC and also add missing parameter to complete the FRC design for RF receiver test.

Proposal#3:  Use the BS TT as the baseline, further modification to account the UE test equipment should be possible.
Proposal-4: Discuss the above points for the drafting rules to facilitate TP drafting.
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�Here the IAB represents either IAB-MT/IAB-DU depending on which DUT is under test.


�Here the connection should be flexible to include both BS and UE TE measurement setup.


�This need to be agreed 


�As the BS TT for IBB is 0 dB, the test requirement is the same with the minimum requirement for this case. This could be further discussed if this simplication is good enough for test case drafting, or a more generic way of considering the minimum requirement + TT would be more appropriate. 
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