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Introduction
At the previous RAN#99-e meeting the clauses on demodulation and CSI reporting testing were added to IAB Rel.16 TSs 38.174, 38.176-1 and 38.176-2. However, a few issues left unresolved, especially on the IAB-MT side.
The IAB demod related discussions at RAN#99-e are summarised in [1].
Following the WF on IAB demodulation requirements [2] and the WF on IAB-MT applicability rule drafting [R4-2108684], we focus in this contribution on the following open issues:
· Test setup for CSI reporting
· Test applicability with respect to capabilities/features
Additionally, we address an inconsistency in the formulation of note on synchronization in testing setups between the specifications.

Discussion
Test setup for CSI reporting
Following the WF [2], the scheme describing the test setup for CSI reporting left without a final agreement:

	· Test setup for CSI reporting
· Option 1: Using the following test setup for CSI reporting for IAB-MT
· Option 2: Do not introduce a new scheme for CSI reporting for IAB-MT, i.e., use the same scheme as for demodulation performance (including IAB-MT and IAB-DU) also for CSI reporting.
· Keep only one feedback link on the scheme, but add text or note that the feedback is used for CSI (only for PMI and RI reporting).
· Add a synchronization source
· Use "termination" for unused transceiver array boundary connectors.
· Option 3: Other options not precluded.
Moderator note: Figures are also directly discussed in CRs.





Comparing the current measurement system setups from TS 38.176-1, ver. 16.0.0 for IAB type 1-H performance requirements, clause D.3.3, with the corresponding clause E.3.3 in TS 38.176-2, ver. 16.0.0 one can notice the following differences:
· No HARQ feedback link is present in the TS 38.176-1 diagrams.
· No common source of synchronization is present in TS 38.176-1.
· No Note (Note 1 in TS 38.176-2) on the feedback link is present below the test set-up.
· CSI feedback is not mentioned in the caption of the Figure D.3.3-1, TS 38.176-1.
· Section D.3.3 in TS 38.176-1 title mentions only CQI reporting, however, the diagram should cover all CSI reporting tests.
Section D.3.3 title from 38.176-1 mentions only CQI reporting, but the diagram shall cover all CSI reporting tests.
There is no note on the feedback link under the Figure D.3.3-1 in TS 38.176-1, and the caption does not mention CSI feedback.

In our opinion, there is no need to introduce a separate test setup for CSI reporting. However, the current diagram (Figure D.3.3-1) in TS 38.176 does not describe the test setup in the necessary level of detail, especially with respect to the optional synchronization sources.
As far as “Load” block is already used in the BS testing setup renaming it to “Termination” may not be that critical.
Additionally, the feedback link is needed in all of the CSI reporting tests, i.e., also for CQI reporting.
Hence, we would like to update the Option 2 in the following way:
Do not introduce a new scheme for CSI reporting for IAB-MT, i.e., use the same scheme as for demodulation performance (including IAB-MT and IAB-DU) also for CSI reporting.
a. Keep only one feedback link on the scheme.
b. Add text in the Note that the feedback is also used for CSI reporting as follows:
NOTE 1: The feedback could be done as an RF feedback, either using NR channels or using other means, or as a digital feedback. The HARQ Feedback should be error free. CSI feedback is used only in CSI reporting tests.
c. Add a synchronization source.
An example of the proposed diagram is shown in Figure 1 below.
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[bookmark: _Ref78555765]Figure 1: Functional set-up for performance requirements for PUSCH and PRACH in static conditions for IAB-DU with Rx diversity (2 Rx case shown)


Furthermore, we have noticed that there is notes pertaining to the testing setups on synchronization are inconsistent between specifications. 
In TS 38.176-2 the used text is:
[Option 1]: In tests performed with signal generators, a synchronization signal may be provided between the IAB node and the signal generator, or a common (e.g., GNSS) source may be provided to both IAB node and the signal generator, to enable correct timing of the wanted signal.
In 38.176-1, the text reads:
[Option 2]: The method of synchronization with the TE is left to implementation. Neither the use of downlink signal configuration nor the use of proprietary means is precluded. In tests performed with signal generators, a synchronization signal may be provided between the IAB node and the signal generator, or a common (e.g., GNSS) source may be provided to both IAB node and the signal generator, to enable correct timing of the wanted signal.
Finally, there is also a text proposal by Huawei:
[Option 3]: For downlink testing, in tests performed with signal generators, a synchronization signal may be provided between the IAB node and the signal generator, or a common (e.g., GNSS) source may be provided to both IAB node and the signal generator, to enable correct timing of the wanted signal. Other proprietary means or downlink signal configuration is not precluded.
We note that Option 1 is in line with the note agreed in the GtW session of RAN4#98-e [3], as such we think this should be the baseline.
However, we are open to consider a an extension to option 1, based on the two other options:
[Option 1b]: In tests performed with signal generators, a synchronization signal may be provided between the IAB node and the signal generator, or a common (e.g., GNSS) source may be provided to both IAB node and the signal generator, to enable correct timing of the wanted signal. The method of synchronization with the TE is left to implementation.

RAN4 to add the synchronisation note as per prior agreement: 
“In tests performed with signal generators, a synchronization signal may be provided between the IAB node and the signal generator, or a common (e.g., GNSS) source may be provided to both IAB node and the signal generator, to enable correct timing of the wanted signal.”
RAN4 to add the synchronisation note as per prior agreement with the following change: 
“In tests performed with signal generators, a synchronization signal may be provided between the IAB node and the signal generator, or a common (e.g., GNSS) source may be provided to both IAB node and the signal generator, to enable correct timing of the wanted signal. The method of synchronization with the TE is left to implementation.”


Test applicability with respect to capabilities/features
Following the WF [R4-2108589], the relation between IAB-MT features and requirements applicability left without agreement:

	· General applicability rules
· IAB MT declaration for mandatory feature should be aligned with IAB-MT feature list specified in RAN2 capability signalling. Transform previous agreement to ensure PMI, RI test is optional.
Previous agreements made in RAN4 still valid, if any confliction identified with IAB-MT feature list, RAN4 can further discuss in a case by case manner.
· FFS: Exact wording for conformance specifications.

· Test applicability with respect to capabilities/features 
· Testing of RI and PMI reporting requirements specified in RAN4 for IAB-MT is declaration based, as an exceptional case.
· FFS: Usage of UE capability signalling or manufacturer declaration as configuration method concerning “applicability of requirements for mandatory IAB-MT features with capability signalling” and “applicability of requirements for optional IAB-MT features”.




The main challenges with the applicability of PMI and RI reporting requirements can be summarised as follows:
· In BS performance testing, it is traditional to use manufacture declarations to indicate which capabilities/features are supported. Then, applicability rules define the applicability of requirement, i.e., the necessity to perform a test, based on what was declared.
· In UE performance testing, manufacture declarations are not defined. Instead, requirements applicability rules are defined for UE features. It is specified that the minimum performance requirements are mandatory for UE supporting NR operation, except test cases listed specifically for optional UE features, and mandatory UE features with capability signalling.
· Layer-1 mandatory features for IAB-MT are defined in section 4.2.15 of RAN2 TS 38.306, including 2-32 basic CSI feedback, PMI. Only mandatory feature groups are defined in TS 38.306. All other features and capabilities are considered as optional. Additionally, the following sections (e.g., 4.2.15.7.2 Phy-parameters) define signalling parameters for the features and parameters.
· During the previous RAN4#99-e meeting it was agreed that PMI and RI reporting requirements are defined in IAB RAN4 specifications, but their testing is not mandated.
Therefore, we are facing a special situation that the mandatory IAB-MT feature is agreed as optional for testing.
As far PMI reporting is a mandatory IAB-MT feature, its support cannot be left for manufacture declaration.

In the WF on IAB-MT applicability rule drafting [1] three option options to resolve the problem were considered:
Option 1:
a. Define Requirements applicability for mandatory IAB-MT features with capability signalling as a table in the Applicability section of corresponding specifications.
Option 2:
b. Define 256QAM, NZP-CSI-RS resources per CC, Maximum number of MIMO layers, PMI and RI reporting as manufacture declarations in the tables of Sections 4.6 of corresponding specifications.
c. Introduce applicability of requirements for IAB-MT features based on declarations.
Option 3:
d. Not to have manufacture delectations for RI/PMI reporting.
e. In the applicability of requirements section mention that testing of performance requirements for PI and PMI reporting is optional.
f. Define (or reuse from UE TS 38.521-4) a table with requirements applicability for mandatory features with IAB-MT capability signalling for PMI and RI reporting.

We want to find a way forward that is intended to achieve the goals of
· Following the previous RAN4 decision that RI and PMI testing is optional
· Following the previous RAN2 decision that RI and PMI reporting is a mandatory feature.
· Not repurpose the RAN4 manufacture declarations, which are intended to capture supported features, to declare testing.
However, we note that there are already some entries in the manufacturer declaration that can be interpreted as test declarations (e.g., D.37 in TS38.141-1), hence this goal is of lower priority.
To achieve this, we propose the following three steps to writing the test specification:
RAN4 to copy paste the “Requirements applicability” tables from the UE test specs to the MT test specs. Replace “FDD” with “TDD”.
RAN4 to include the phrase “Testing of performance requirements for RI and PMI reporting is optional” in the “General” subsection of each “Applicability of requirements” section.
RAN4 to not add any declaration on this in the manufacturer declaration section.

An example of the resulting modifications is shown in the appendix.
We note that this should lead to a situation, where RI/PMI features are mandatory and tests applicable, but testing is optional.

We understand that not having a declaration stating, if the test is to be carried out or not, is potentially complicating the communication between manufacturers and testing houses. However, the BS test specs already allow to not test features that are declared to be supported. For example, TS 38.141-1 section 8.1.2.1.3
“If both mapping type A and type B are declared to be supported, the tests shall be done for either type A or type B; the same chosen mapping type shall then be used for all tests.”
Hence this additional communication between manufacturers and testing houses needs to exist since Rel-15.
Nonetheless, we are also potentially open to go against proposal 6 and to allow declaration of RI/PMI testing in the manufacturer declarations.
Moreover, we have notices that TS 38.174 contains a section with CSI reporting applicability rules (Clause 11.2.3.2.1.1). As far as we follow BS approach in specification drafting and considering that manufacturer declarations are not present in TS 38.174, this section shall be left void.
Clause 11.2.3.2.1.1 with Applicability of requirements for IAB-MT CSI reporting radiated shall be left void.

Conclusion
In this contribution, we were focusing on the issues left open in IAB-MT requirements after the submission of the fist versions of IAB technical specifications.
The following observations and proposals were made:
1. Section D.3.3 title from 38.176-1 mentions only CQI reporting, but the diagram shall cover all CSI reporting tests.
There is no note on the feedback link under the Figure D.3.3-1 in TS 38.176-1, and the caption does not mention CSI feedback.
1. Do not introduce a new scheme for CSI reporting for IAB-MT, i.e., use the same scheme as for demodulation performance (including IAB-MT and IAB-DU) also for CSI reporting.
a. Keep only one feedback link on the scheme.
b. Add text in the Note that the feedback is also used for CSI reporting as follows:
NOTE 1: The feedback could be done as an RF feedback, either using NR channels or using other means, or as a digital feedback. The HARQ Feedback should be error free. CSI feedback is used only in CSI reporting tests.
c. Add a synchronization source.
RAN4 to add the synchronisation note as per prior agreement: 
“In tests performed with signal generators, a synchronization signal may be provided between the IAB node and the signal generator, or a common (e.g., GNSS) source may be provided to both IAB node and the signal generator, to enable correct timing of the wanted signal.”
RAN4 to add the synchronisation note as per prior agreement with the following change: 
“In tests performed with signal generators, a synchronization signal may be provided between the IAB node and the signal generator, or a common (e.g., GNSS) source may be provided to both IAB node and the signal generator, to enable correct timing of the wanted signal. The method of synchronization with the TE is left to implementation.”
As far PMI reporting is a mandatory IAB-MT feature, its support cannot be left for manufacture declaration.
RAN4 to copy paste the “Requirements applicability” tables from the UE test specs to the MT test specs. Replace “FDD” with “TDD”.
RAN4 to include the phrase “Testing of performance requirements for RI and PMI reporting is optional” in the “General” subsection of each “Applicability of requirements” section.
RAN4 to not add any declaration on this in the manufacturer declaration section.
Clause 11.2.3.2.1.1 with Applicability of requirements for IAB-MT CSI reporting radiated shall be left void.
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Appendix: Impact example of proposal 4/5/6.
In this appendix we will show the impact of our proposals 4/5/6 on an exemplary section (8.2.3.1) of 38.176-2.

<< START OF TP >>
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[bookmark: _Toc75334326][bookmark: _Toc75508518][bookmark: _Toc75816257][bookmark: _Toc76541415][bookmark: _Toc76541982][bookmark: _Toc75165402]8.2.3.1.1	Applicability of requirements 
8.2.3.1.1.1	General 
The minimum performance requirements are applicable to all FR1 operating bands defined in TS 38.101-1 [6].
The minimum performance requirements in Clause 8.2.3 are mandatory for IAB-MT supporting NR operation, except test cases listed in Clause 8.2.3.1.1.3, 8.2.3.1.1.4, 8.2.3.1.1.5.
If same test is listed for different IAB-MT features/capabilities in Clauses 8.2.3.1.1.3 and 8.2.3.1.1.4, then this test shall apply for IAB-MTs which support all corresponding IAB-MT features/capabilities.
Testing of performance requirements for RI and PMI reporting is optional.
[bookmark: _Hlk79166953]8.2.3.1.1.2	Applicability of requirements for number of RX antenna ports
The number of RX antenna ports for different RF operating bands is up to IAB-MT declaration.
The IAB-MT shall support 2 antenna ports for different RF operating bands. The IAB-MT requirements applicability is defined in Table 8.2.3.1.1.2-1.
Table 8.2.3.1.1.2-1: Requirements applicability
	Supported RX antenna ports
	Test type
	Test list

	IAB-MT supports 2RX 
	CQI
	All tests in Clause 8.2.3.2

	
	PMI
	All tests in Clause 8.2.3.3

	
	RI
	All tests in Clause 8.2.3.4



<< END OF TP >>
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