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1 Introduction
IAB RF rel-16 core requirement was finalized in RAN4#96e and conformance testing is starting in RAN4#97e. In this paper, we present our view on conducted receiver test for IAB RF conformance test work.
2 Discussion
2.1 IAB-DU testing

As the IAB-DU type 1-H is reusing the BS RF specification of type 1-H and the test environment for IAB-DU will be set up as the same as the BS test. Thus, it is straightforward to reuse the BS conducted receiver test method and procedure for IAB-DU type 1-H.  
Proposal#1: Reusing the BS type 1-H test specification for conducted receiver characteristic for IAB-DU type 1-H.
2.2 IAB-MT receiver testing general aspects
measurement/connection setup

For the measurement/connection setup for receiver testing Annex D.2 in TS 38.141-1 gives the generic Test Equipment (TE) and DUT set up guidance with the TAB connector interface in-between. While in UE testing spec, such connection/measurement setup is described in TS 38.508-1 Figure A.3.1.1.1 for TE diagram and section A.3.2 for UE diagram. As the annex D in TS 38.141-1 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 maybe 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. 

Proposal#2: Allow the test measurement/connection setup flexibility in the conducted 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. The FRC used for RF testing should be aligned with performance testing FRC definition principle. Thus, we suggest we align with performance group discussion for this subject.
Proposal#3: align with performance testing FRC definition.
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].




Interpretation of measurement results
The interpretation of the measurement results is normative and is specified separately in clause 4.1.3 in TS38.141-1 and Annex F.2 in TS 38.521-1. The specification for both BS and UE for this part is the basically the same. The only difference is the reference to the test system uncertainty in respective test system. TS 38.141-1 refer to the clause 4.1.2 while TS 38.521-1 refer to clause F.1. So IAB-MT interpretation of measurement can be reused from TS 38.141-1 with the reference to both UE test system uncertainty and BS test system uncertainty. However, this would depend on general question on how to treat the different MU and TT in following discussion.
Proposal#4: One option is to reuse the clause of BS interpretation of measurement results for IAB-MT with the modification of adding the UE test system uncertainty if different MU from different test environment would be allowed for IAB-MT testing.


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 38.141-1 and F.1 defined in TS 38.521-1.  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
Though IAB-MT as the network node, the principle of the setting the TT relative to the MU and impact on the equipment and network is the same. In TS 38521-1, the TT is defined in respective test cases. For one example, the UE REFSENS test case, the TT is specified below:
Table 7.3.2.5-3: Test Tolerance (TT) for RX sensitivity level 

	f ≤ 3.0GHz
	3.0GHz < f ≤ 6.0 GHz

	0.7 dB
	1.0 dB


While in BS TS 38.141-1, the TT for BS REFSENS test case is defined in annex C
±0.7 dB, f ≤ 3 GHz

±1.0 dB, 3 GHz < f ≤ 4.2 GHz

±1.2 dB, 4.2 GHz < f ≤ 6 GHz
In the above case, the TT defined for UE test is tighter than TT defined for BS, for other case, BS TT may be defined tighter than UE TT. From the conformance test acceptance perspective, it would be preferred the TT definition for IAB-MT using both UE test environment and BS test environment is the same so the different vendor equipment could be compared easily with the same rule. This may be more critical for regulatory acceptance. Another question is that whether or not to align the two test system MU so if there is any deviation from the aligned MU, it will be treated in “interpretation of the measurement results” clause which the test house should make it harder for the DUT to pass the test. 
RAN4 should discuss if IAB-MT should align the TT definition for two different test systems. RAN4 should also discuss if MU from the two testing systems also aligned.
Proposal#5: RAN4 discuss if the same TT definition for the different test setup for the same test case.
Proposal#6: RAN4 discuss if it the same MU definition for the different test setup for the same test case.
Transmitter Test case drafting structure:

In TS 38.521-1 and TS 38.141-1, test case structure is compared as below.
1. “Definition and applicability” vs “ test applicability”

2. “minimal requirement” vs “minimal conformance requirement”

3. “test purpose” is the same for both
4. “method of test” vs “ test description”

a. “initial condition” is the same
b. “procedure” vs “ test procedure”

c. UE TS 38.521-1 has “Message contents” which BS TS has not, i.e  7.3.2.4.3

5. Test requirement is the same for both

The structure of test case for BS and UE is basically the similar, the major difference is that UE has the message contents which BS does not for “method of test”/”test description”. RAN4 should discuss to have one test case structure definition for IAB-MT. As IAB-DU reuse the BS TS 38.104 structure, it would be consistent to use the BS structure. As we think there is no need to specify how the transmission is configured thus we think there is no need to specify the message contents in the test case.

Proposal#7: Use the BS test case structure for receiver test case drafting.
Proposal#8: There is no need to specify the message content in receiver test case.
2.3 IAB-MT receiver testing in specific 
The measurement uncertainty and the derivation of the test tolerance for each of receiver test case will be critical to draft the test case. As the IAB-MT could use both the UE test environment and BS test environment, for each of the IAB-MT receiver test case the question is that what can be reused and what needs to be discussed further if needed. 
Table 1: Test tolerance for IAB-MT when UE test environment is used.
	IAB-MT test requirement 

(TS 38.174)
	UE test case

(TS 38.521-1)
	UE TT derivation
(Table F.3.3-1 in TS 38.521-1)
	Comments for IAB-MT reusing the UE TT 
	Recommendation 

	7.2.2 IAB-MT reference sensitivity level
	7.3.2Reference sensitivity power level
	0.7 dB, f ≤ 3.0GHz

1.0 dB, 3.0GHz < f ≤ 6.0GHz
	The TT is defined differently with BS TT for the same test case, need further discuss if it should be aligned.
	To be discussed

	7.4.1Adjacent Channel Selectivity (ACS)
	7.5Adjacent channel selectivity
	0 dB
	Ok to reused, same as BS
	reuse

	7.4.2
In-band blocking
	7.6.2Inband Blocking
	0 dB
	Ok to reused, same as BS
	reuse

	7.5 Out-of-band blocking
	7.6.3 Out-of-band blocking
	0 dB
	Ok to reused, same as BS
	reuse

	7.5.3
Co-location minimum requirements for IAB-MT type 1-H
	No corresponding requirement 
	No corresponding TT
	There is no UE corresponding requirement, thus to be defined.
	To be defined

	7.6.3. IAB-MT receiver spurious emissions
	7.7 Spurious response
	0 dB
	Ok to reused, same as BS
	reuse

	7.7Receiver intermodulation
	7.8.2 Wide band Intermodulation
	0 dB
	Ok to reused, same as BS
	reuse


Table 2: Test tolerance for IAB-MT when BS test environment is used.

	IAB-MT test requirement 

(TS 38.174)
	BS Test case

(TS 38.141-1)
	BS TT derivation
(Table C.2-1 in TS 38.141-1)
	Comments for IAB-MT reusing the BS TT
	Recommendation

	7.2.2 IAB-MT reference sensitivity level
	7.2
Reference sensitivity level
	Normal and extreme conditions:

0.7 dB, f ≤ 3.0 GHz

1.0 dB, 3.0 GHz < f ≤ 4.2 GHz

1.2 dB, 4.2 GHz < f ≤ 6.0 GHz
	The TT is defined differently with BS TT for the same test case, need further discuss if it should be aligned.
	To be discussed

	7.4.1Adjacent Channel Selectivity (ACS)
	7.4 In-band selectivity and blocking
	0 dB
	Ok to reused, same as UE
	reuse

	7.4.2
In-band blocking
	7.4 In-band selectivity and blocking
	0 dB
	Ok to reused, same as UE
	reuse

	7.5 Out-of-band blocking
	7.5
Out-of-band blocking
	0 dB
	Ok to reused, same as UE
	reuse

	7.5.3
Co-location minimum requirements for IAB-MT type 1-H
	7.5.5.2
Co-location requirements
	0 dB ( this is included in 7.5 )
	Ok to reused, same as UE
	reuse

	7.6.3. IAB-MT receiver spurious emissions
	7.6
Receiver spurious emissions
	0 dB
	Ok to reused, same as UE
	reuse

	7.7Receiver intermodulation
	7.7 Receiver intermodulation
	0 dB
	Ok to reused, same as UE
	reuse


Proposal#9: RAN4 discuss the recommendation of TT definition for IAB-MT test case in the Table 1 and Table 2 above. 
3 Conclusions

In this contribution, we have provided our view on IAB receiver conducted test and have below proposal:
Proposal#1: Reusing the BS type 1-H test specification for conducted receiver characteristic for IAB-DU type 1-H.

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

Proposal#2: Allow the test measurement/connection setup flexibility in the conducted receiver test procedure.

Proposal#3: align with performance testing FRC definition.
Proposal#4: One option is to reuse the clause of BS interpretation of measurement results for IAB-MT with the modification of adding the UE test system uncertainty if different MU from different test environment would be allowed for IAB-MT testing.
Proposal#5: RAN4 discuss if the same TT definition for the different test setup for the same test case.
Proposal#6: RAN4 discuss if it the same MU definition for the different test setup for the same test case.
Proposal#7: Use the BS test case structure for receiver test case drafting.
Proposal#8: There is no need to specify the message content in receiver test case.
Proposal#9: RAN4 discuss the recommendation of TT definition for IAB-MT test case in the Table 1 and Table 2 above. 
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