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Introduction
In the previous RAN WG4 meeting #98-e, a lot of progress was made on IAB-DU performance testing.
The details are captures in the email summary [1].
In our understanding of the WF [2], only the following topics remain open on the IAB-DU side:
· PUCCH
· Inclusion of multi-slot PUCCH requirements.
· Applicability rule on number of test cases and formats (for all PUCCH).
· PRACH
· Formats to include in specification
· Applicability rule for formats
In this contribution, we discuss the remaining IAB-DU demodulation performance requirements issue and clarify our view on the topics listed above.



Discussion
PUCCH
In the last meeting, little progress was made in PUCCH. The open issues captured in the WF are somewhat reminiscent to the status after the previous meeting [2]:
	IAB-DU – PUCCH
· Multi-slot
· Option 1: Include multi-slot PUCCH cases and keep existing BS demodulation-based test applicability rule (“multi-slot PUCCH requirement tests shall apply only if the BS supports it”).
· Option 2: Skip cases for multi-slot PUCCH.

· Applicability rule on number of test cases and formats
· Option 6d: Keep all PUCCH formats in the requirements from BS, and formulate an applicability rule as
· If one PUCCH format and more than one SCS are supported, test the PUCCH format with all SCS.
· If more than one PUCCH format and one SCS are supported, test any two formats chosen by the manufacturer.
· If more than one PUCCH format and more than one SCS are supported, each declared SCS is tested with one different PUCCH format chosen by the manufacturer.
· Option 7: For each supported PUCCH format, only choose one SCS to be tested if multiple SCSs supported



Considering that both IAB-MT and access UEs will be served by the IAB-DUs, any down selection of requirements is to be carried out with test coverage for both types of users in mind.


Multi-slot
We consider multi-slot PUCCH be a comparatively advanced function for an IAB system. The implementation of the feature itself is straightforward and will not be impacted by IAB-DU specificities, when compared to normal BS implementations.
The implementation and function of multi-slot PUCCH is not impacted by the different deployment and usage scenarios in IAB.
Following this observation, we don’t have a strong preference for either keeping or skipping the (few) multi-slot PUCCH requirements, as currently captured in Rel-15.
However, since multi-slot PUCCH requirements apply only if the BS supports it and the test setup does not change between normal PUCCH and multi-slot, we see very no harm in including those requirements.
Include multi-slot PUCCH cases and keep existing BS demodulation-based test applicability rule (“multi-slot PUCCH requirement tests shall apply only if the BS supports it”).


Applicability rule on number of test cases and formats
During the last GtW of the last meeting, the group down selected to two principal option [2]:
	IAB-DU – PUCCH
· Applicability rule on number of test cases and formats
· Option 6d: Keep all PUCCH formats in the requirements from BS, and formulate an applicability rule as
· If one PUCCH format and more than one SCS are supported, test the PUCCH format with all SCS.
· If more than one PUCCH format and one SCS are supported, test any two formats chosen by the manufacturer.
· If more than one PUCCH format and more than one SCS are supported, each declared SCS is tested with one different PUCCH format chosen by the manufacturer.
· Option 7: For each supported PUCCH format, only choose one SCS to be tested if multiple SCSs supported



It is our understanding that it has been agreed to keep all PUCCH formats’ requirements in the specification.
In the last meeting it was agreed to keep all PUCCH formats’ requirements in the specification.
We would like of officialise this understanding by capturing agreement to the following proposal:
Keep all (Rel-15) PUCCH formats’ requirements in the specification.

The remaining question is how many/which of those formats have to be tested.
At this point we are sympathetic towards option 7, since IAB-DU products can choose to support a reduced feature-set, when compared to normal BS. But in the most likely case an IAB-DU will also serve access UEs and should thus test all the formats that a normal BS is tested against; at least for a single SCS. 
For each supported PUCCH format, only choose one SCS to be tested if multiple SCSs supported.


PRACH
In the last meeting, very little progress was made in PRACH. The open issues captured in the WF are very reminiscent to the status after the previous meeting [2]:
	IAB-DU – PRACH
· Formats to include in specification
· Option 1: Keep only typical preamble formats selected by companies.
· Option 2: Only keep requirements for PRACH formats that infrastructure manufacturers plan to implement/configure in IAB-nodes, but at least formats 0, A2, C0 and C2.
· Option 3: Copy all requirements for all PRACH formats. Vendor can declare which ones are supported/tested.
· Applicability rule for formats
· Option 3: All existing requirements and applicability rules for PRACH should be re-used for IAB-DU and corresponding declaration on supporting of this feature should be defined. The following new one applicability rule should be added: 
“For IAB-DU declares to support more than one PRACH formats, limit the number of tests to any two cases chosen by the manufacturer. If IAB-DU declares to support more than one PRACH formats where formats for both long and short PRACH sequences are presented, require to chose formats with different sequences.”
· Option 4: If a format is declared to be supported then it should be tested. It should of course be possible to not declare support for (and hence not test) formats.



Considering that both IAB-MT and access UEs will be served by the IAB-DUs, any down selection of requirements is to be carried out with test coverage for both types of users in mind.


Formats to include in specification
Considering the large number of PRACH formats and corresponding requirements, the scale of testing campaign is quite substantial. Since the IAB-DU will also serve access UEs, there seems to be limited room for test case reduction. Still, considering the double testing load placed on IAB nodes (UL and DL channels), a workable compromise needs to be found.
To this end, we want to make the following proposal to include all Rel-15 formats in the specification (minus high speed configurations, as previously decided) and have more lenient applicability rules (see next subsection).
Include all Rel-15 PRACH formats in the specification (minus high speed configurations).


Applicability rule for formats
Assuming now that all Rel-15 PRACH formats have been included in the specification (minus high speed configurations), we want to compromise to rather lenient applicability rules, in order to balance the “double” testing load of IAB-nodes.
All existing requirements and applicability rules for PRACH should be re-used for IAB-DU and corresponding declaration on supporting of this feature should be defined. The following new one applicability rule should be added: 
“For IAB-DU declares to support more than one PRACH formats, limit the number of tests to any two cases chosen by the manufacturer. If IAB-DU declares to support more than one PRACH formats where formats for both long and short PRACH sequences are presented, require choosing formats with different sequences.”



Conclusion
In this contribution we further clarify our view on the applicability rules and discuss the detailed scope of IAB-DU performance requirements, especially concerning PUCCH (multi-slot and applicability rules) and PRACH (formats to include and applicability rules).
We have made the following observations and proposals:

PUCCH - Multi-slot
1. The implementation and function of multi-slot PUCCH is not impacted by the different deployment and usage scenarios in IAB.
1. Include multi-slot PUCCH cases and keep existing BS demodulation-based test applicability rule (“multi-slot PUCCH requirement tests shall apply only if the BS supports it”).

PUCCH - App rules
In the last meeting it was agreed to keep all PUCCH formats’ requirements in the specification.
Keep all (Rel-15) PUCCH formats’ requirements in the specification.
For each supported PUCCH format, only choose one SCS to be tested if multiple SCSs supported.

PRACH - Formats
Include all Rel-15 PRACH formats in the specification (minus high speed configurations).

PRACH - App rules
All existing requirements and applicability rules for PRACH should be re-used for IAB-DU and corresponding declaration on supporting of this feature should be defined. The following new one applicability rule should be added: 
“For IAB-DU declares to support more than one PRACH formats, limit the number of tests to any two cases chosen by the manufacturer. If IAB-DU declares to support more than one PRACH formats where formats for both long and short PRACH sequences are presented, require choosing formats with different sequences.”
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