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Introduction
In the previous RAN WG4 meeting #97-e, the first discussion about IAB-DU performance testing continued. They are summarized in [1].
Good progress was achieved on the down selection of requirement groups needed for IAB-DU, and the following agreements are captured in the WF [2]:
· [bookmark: _GoBack]Requirements cover both UL access and BH links
· No need to introduce any new performance requirements
· Performance requirements will be based on Rel-15 gNB features
Still, the is a number of issues that need further clarification:
· Re-use of applicability rules for IAB-DU from BS specification
· SCS/CBW combinations
· Number of tested RX demodulation branches
· Number of tested PUCCH formats
· PRACH formats and requirements
· Down selection of channel models
· Some other details of PUSCH and PUCCH requirements for IAB-DU
In this contribution, we discuss the detailed scope of IAB-DU demodulation performance requirements and clarify our view on the open issues listed above.

General
In the last meeting the following agreement was reached:
	General requirement scope
· Applicability rule re-use
· Check and adapt the BS applicability rules to reduce the number of tests. 
For example, test only the highest number of supported antennas.



We understand this agreement in the sense that no new applicability rules are required, only existing (BS demodulation) applicability rules are to be adapted.
Following the WF [2] agreements, only the original set of Rel-15 requirements remains to be discussed.
Considering that not only IAB-MT, but also access UEs, will be served by the IAB-DU, the further down selection is to be carried out with test coverage for both users in mind. Especially since in our understanding the BS demodulation performance specification will not applied to IAB-DU products
[bookmark: _Ref61464785]IAB-MTs and access UEs will be served by the IAB-DU. Both use cases need to be covered by the IAB-DU specification.
Except for the propagation conditions, we will make explicit proposals for applicability rules in this contribution in the sections pertaining to each channel.

Propagation conditions
It was previously decided to not introduce any new channels models, but it remained open, if further down selection is warranted [2].
The propagation conditions used for the performance measurements are indicated in TS 38.104 as a combination of a channel model name and a maximum Doppler frequency:
	The propagation conditions used for the performance measurements in multi-path fading environment are indicated as a combination of a channel model name and a maximum Doppler frequency, i.e., TDLA<DS>-<Doppler>, TDLB<DS>-<Doppler> or TDLC<DS>-<Doppler> where '<DS>' indicates the desired delay spread and '<Doppler>' indicates the maximum Doppler frequency (Hz)



In the UL direction, the maximum Doppler frequency of mobile UE is a combined effect of frequency offset in DL reference signals and frequency offset in PUSCH. Therefore, the UE speed  can be evaluated as
where  is the speed of light,  is maximum Doppler frequency, and  is carrier frequency.
In this case, the maximum Doppler frequencies of TDLA30-300 and TDLB100-400 channels correspond to:
· FR1 (3.5 GHz carrier):
· 300 Hz maximum Doppler frequency: 45 kmph
· 400 Hz maximum Doppler frequency: 62 kmph
· FR2 (30 GHz carrier):
· 300 Hz maximum Doppler frequency: 5.4 kmph
· 400 Hz maximum Doppler frequency: 7.2 kmph
300 and 400 maximum Doppler frequencies correspond to the typical urban speed of maximum 62 kmph. Coming back to Observation 1, we don’t see it possible to further down select the channel models without overly compromising performance for access UEs.
RAN4 to re-use all existing channel models used in Rel-15 BS demodulation testing for IAB-DU PUSCH and PUCCH testing.

PUSCH
After checking the current state of the BS demodulation applicability rules and considering the above observation of also needing to serve access UES, we see it difficult to further reduce the applicability of requirements and tests, w.r.t. the BS demodulation rules.
Nonetheless, we will argue the following subsections that sometimes a further test reduction is warranted, especially considering the high percentage that testing represents for the development of lower volume products such as IAB nodes.
Though we note that a previous agreement already mandates the retention of requirements for all existing antenna configurations for the requirements listed in the IAB-DU specification, as well as the reduction of testing to only the maximum number of antennas declared to be supported [2]:
	· General RX demodulation branches
· [GtW agreement - informative] Using existing applicable rules for CHBW, SCS and number of RX antenna configuration as starting point, further refinement not precluded.
· All existing antenna configurations shall be kept, when re-using BS demod requirements. An applicability rule shall be defined to test only maximum number of antennas declared to be supported by the manufacturer for the respective BS type, i.e., up to 8Rx in conducted/hybrid testing and up to 2Rx in OTA testing.



Carrier Aggregation
One open issue from the last meeting is the inclusion of CA notes [2]:
	· Inclusion of CA notes
· Option 1: Do not include performance requirements or text related to CA.
· Option 2: Follow Rel-15 approach and clarify that CA can be operated but is tested per carrier.



We don’t insist on having CA requirements, since the testing load is quite substantial already and this constitutes a comparatively advanced function for an IAB system, which arguably does not meet the minimum required test coverage criterium. 
In case CA is decided to be included, we propose for it to follow the Re-15 approach and TS 38.104 specification text:
	Unless stated otherwise, radiated performance requirements apply for a single carrier only. Radiated performance requirements for a BS supporting CA are defined in terms of single carrier requirements.



Do not include performance requirements for CA.
In case performance requirements for CA are decided to be included, follow the Re-15 approach and specification text.

MCS and dft-s-OFDM
There are some open issues on the PUSCH configuration details 
	· PUSCH MCS
· Option 1: Do not use QPSK and 16QAM MCS.
· Option 2: Keep all MCS from BS demodulation requirements.
· Option 3: Keep all MCS for BS demodulation requirements, but with applicability rule that IAB-DU only needs to pass the test with the supported highest modulation order based on BS declaration.
· PUSCH transform precoding
· Option 1: Re-use only requirements for PUSCH with transform precoding disabled.
· Option 2: Include requirements for PUSCH with transform precoding enabled.
· Option 3: Include requirement for PUSCH with transform precoding enabled and define applicability rule for it.
· Copying of all Rel-15 PUSCH BS demod requirements
· Option 1: Copy all Rel-15 PUSCH BS demod requirements and discuss applicability rule inclusion or adaptation to reduce the number of tests.
· Option 2: Discuss each Rel-15 PUSCH BS demod requirement configurations separately.



Going again back to observation 1, it makes sense to at least keep all the requirements from Rel-15. However, in the interest of test load reduction in low volume products, applicability rules will be required.
Concerning PUSCH MCS, keep all MCS for BS demodulation requirements, but with applicability rule that IAB-DU only needs to pass the test with the supported highest modulation order based on BS declaration.
In general, copy all Rel-15 PUSCH BS demod requirements by default and discuss applicability rule inclusion or adaptation to reduce the number of tests.

Concerning the testing of transform precoding, it is our opinion that a viable IAB-node does not necessarily need to support dft-s-OFDM. Hence, transform precoding requirements should only be tested, if support of it is declared.
Concerning PUSCH transform precoding, include requirement for PUSCH with transform precoding enabled, create a manufacture declaration to allow dft-s-OFDM support, and add applicability rule to only test, if dft-s-OFDM is supported.

PUCCH
In the last meeting some progress was made on deciding the PUCCH requirements for IAB-DUs [2]:
	· PUCCH DM-RS configuration
· Keep existing BS demodulation based DM-RS configurations.
· PUCCH number of test cases
· Keep all the PUCCH requirements and related test applicability rule, if BS declares to support more than one PUCCH formats, limit the number of tests chosen by the manufacturer using applicability rule. FFS: Exact limiting of tests.



Considering that not only IAB-MT, but also access UEs, will be served by the IAB-DUs, any down selection of requirements is to be carried out with test coverage for both users in mind.

Multi-slot
We consider multi-slot PUCCH a comparatively advanced function for an IAB system, which arguably does not meet the minimum required test coverage criterium. The implementation of the feature itself is straightforward and will not be changed by IAB-DU specificities (when compared to BSs).
Hence, we can agree to both keeping or skipping the (few) requirements, with a slight preference for skipping due to cost considerations.

Number of test cases/PUCCH formats
It is still open from the last meeting, if the number of overall PUCCH test has to be limited [2]:
	· PUCCH number of test cases
· Keep all the PUCCH requirements and related test applicability rule, if BS declares to support more than one PUCCH formats, limit the number of tests chosen by the manufacturer using applicability rule. FFS: Exact limiting of tests.



Considering the large number of PUCCH formats and corresponding requirements, the scale of testing campaign is quite substantial.
We see it useful to only keep requirements for formats that infrastructure manufacturers plan to implement/configure in IAB-nodes. The standard BS demod applicability rules are kept as per previous agreement.
Only keep requirements for PUCCH formats that infrastructure manufacturers plan to implement/configure in IAB-nodes, but at least format 0 and format 2.

PRACH
In the last meeting little progress was made on deciding the PRACH requirements for IAB-DUs
Considering that not only IAB-MT, but also access UEs, will be served by the IAB-DUs, any down selection of requirements is to be carried out with test coverage for both users in mind.

PRACH formats
It is still open from the last meeting, if and how, the number of overall PRACH requirements and test can be limited [2]:
	· PRACH formats
· Option 1: Only keep format 0 with 1.25kHz SCS and C2 with 30kHz and 120kHz SCS for PRACH performance requirements
· Option 2: Keep all PRACH formats and discuss applicability rule.
· Option 3: Only copy-paste TDLC300-100/TDLA30-300 cases (currently TDLC300-100/TDLA30-300 and AWGN) for FR1 and FR2 respectively.
· For BS declares to support more than one PRACH formats, limit the number of tests to any two cases chosen by the manufacturer using applicability rule.



Considering the large number of PRACH formats and corresponding requirements, the scale of testing campaign is quite substantial.
We see it useful to only keep requirements for formats that infrastructure manufacturers plan to implement/configure in IAB-nodes. 
Only keep requirements for PRACH formats that infrastructure manufacturers plan to implement/configure in IAB-nodes, but at least formats 0, A2, and C0.
It is not needed to further down select the tests, beyond the support declarations.

Finally, the standard BS demod applicability rules should be kept in accordance with the decisions for the previous channels.
Re-use the BS demodulation applicability rules for IAB-DU PRACH.

Propagation condition
It was previously proposed to reduce the number of copy-pasted requirements based on the propagation conditions [2]:
	· PRACH formats
· Option 1: Only keep format 0 with 1.25kHz SCS and C2 with 30kHz and 120kHz SCS for PRACH performance requirements
· Option 2: Keep all PRACH formats and discuss applicability rule.
· Option 3: Only copy-paste TDLC300-100/TDLA30-300 cases (currently TDLC300-100/TDLA30-300 and AWGN) for FR1 and FR2 respectively.
· For BS declares to support more than one PRACH formats, limit the number of tests to any two cases chosen by the manufacturer using applicability rule.



It is our understanding that the proposal
“Only copy-paste TDLC300-100/TDLA30-300 cases (currently TDLC300-100/TDLA30-300 and AWGN) for FR1 and FR2 respectively”
can be easier formulated as, “copy-paste all requirements except for AWGN”.
Given that the non-AWGN cases are generally much harder to achieve (as reflected in the SNR numbers), we tend to agree that AWGN testing does not offer much additional insight into the receiver performance. With the exception that such numbers can be more easily be compared between different RATs, which might have been the reason to include AWGN in the first place.
For PRACH, copy-paste and test requirements for all propagation conditions, except for AWGN.
It should be noted that the fading channel conditions also include a frequency offset.

Conclusion
In this contribution we further clarify our view on the applicability rules and discuss the detailed scope of IAB-DU performance requirements.
The following observations and proposals are made:
About IAB-DU demos in general:
1. IAB-MTs and access UEs will be served by the IAB-DU. Both use cases need to be covered by the IAB-DU specification.
300 and 400 maximum Doppler frequencies correspond to the typical urban speed of maximum 62 kmph. Coming back to Observation 1, we don’t see it possible to further down select the channel models without overly compromising performance for access UEs.
1. RAN4 to re-use all existing channel models used in Rel-15 BS demodulation testing for IAB-DU PUSCH and PUCCH testing.

About PUSCH performance requirements:
Do not include performance requirements for CA.
In case performance requirements for CA are decided to be included, follow the Re-15 approach and specification text.
Concerning PUSCH MCS, keep all MCS for BS demodulation requirements, but with applicability rule that IAB-DU only needs to pass the test with the supported highest modulation order based on BS declaration.
In general, copy all Rel-15 PUSCH BS demod requirements by default and discuss applicability rule inclusion or adaptation to reduce the number of tests.
Concerning PUSCH transform precoding, include requirement for PUSCH with transform precoding enabled, create a manufacture declaration to allow dft-s-OFDM support, and add applicability rule to only test, if dft-s-OFDM is supported.

About PUCCH performance requirements:
Only keep requirements for PUCCH formats that infrastructure manufacturers plan to implement/configure in IAB-nodes, but at least format 0 and format 2.

About PRACH performance requirements:
Only keep requirements for PRACH formats that infrastructure manufacturers plan to implement/configure in IAB-nodes, but at least formats 0, A2, and C0.
Re-use the BS demodulation applicability rules for IAB-DU PRACH.
For PRACH, copy-paste and test requirements for all propagation conditions, except for AWGN.
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