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Introduction
In the previous RAN WG4 meeting 98-e, considerable progress was achieved in the definition of IAB-MT conformance testing setup and demodulation performance requirements. The email discussions are summarized in [1].
Following the WF [2], in this contribution, we are clarifying our view on the following open issues:
· Fine synchronization in the conformance testing setup
· Specification of configurations for SSB, TRS and CSI-RS
· Down-scoping and change of propagation conditions for PDSCH and PDCCH tests
· CIS reporting requirements
The calibration simulations result related to the change of propagation conditions for PDSCH, and PDCCH tests are presented in the Excel file submitted together with this contribution.


On IAB-MT conformance testing setup
In the previous meeting GtW[2], the following approach for synchronization in test procedure was agreed:
	· Synchronization in test procedure (from GtW)
· Write the test procedure using the BS approach, i.e., no detailed synchronization configuration for synchronization is included in conformance specifications. 
Add a note in conformance specifications to clarify that IAB-MT synchronization with the TE is left to implementation, i.e., neither the use of DL 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.”



However, a question about the fine synchronization left opened with two possible options:
	· Synchronization configuration
· Option 1: Provide DM-RS for fine synchronization. Optionally, TRS can also be transmitted during the test for fine synchronization.
· Option 2: Agreement on this matter is not required.



As we showed in our previous paper [3], DM-RS-based TO evaluation and compensation algorithms are efficient for reasonably small TOs on the level of CP. In all of the tests that are based on FRC, the DM-RS signals are present. Moreover, transmission of TRS signals is not prohibited.
Fine synchronization for IAB-MT can be provided based on the DM-RS that are explicitly defined in FRCs. Transmission of TRS is neither necessitated nor prohibited by the in the testing setup.
RAN4 not to pursue agreement on fine synchronization. 


On IAB-MT performance requirements
Reference signals in test parameters and reference channels
In the RAN4 meeting #98-e it was agreed that there is no need to specify SSB, TRS, CSI-RS in the test parameters and FRCs. However, it was not decided if these configurations shall be present in the specifications and in which way:
	· Reference signals in test parameters and reference channels
· No need to specify SSB, TRS, CSI-RS in the test parameters and FRCs.
· FFS: Configurations for SSB, TRS, CSI-RS can be defined.
· Option 3: Configurations for SSB, TRS, CSI-RS can be defined, and they can be transmitted if deemed needed during the test by the IAB manufacturer.
· Option 4: Configurations for SSB, TRS, CSI-RS do not need to be defined, they are left open to implementation.
· Option 5:
· Add note in specification that transmission of SSB, TRS, CSI-RS is not precluded.
· Remove FFS.



Similar issues as above were also raised specifically for PDCCH and PDSCH requirements.
In general, if we follow the agreed BS-style testing approach for IAB-MT strictly, then the demodulation requirements are based on FRCs. FRCs are formulated on a slot basis. This means that, in practice, frame configuration and TDD UL-DL pattern do not impact the demodulation performance and test requirements. Additionally, it was agreed that, by default, the performance tests are carried out without SSB, TRS, CSI-RS, even though their presence or use is not prohibited. Therefore, we do not see a need to define TRS, CSI-RS, SSB configurations in the test description or test parameters.
The use of SSB, TRS, CSI-RS is not necessitated by the BS-style testing approach for demodulation performance. If these signals are still decided to be used in the tests, their configuration is not restricted and can be left up to the implementation.
Add a note in the test parameters and FRC that transmission of SSB, TRS, CSI-RS is not precluded.
Do not define SSB, TRS, CSI-RS configurations as a part of demodulation performance test parameters or FRC.
[bookmark: _Ref68034408]If found to be needed, list a typical conducted and radiated configuration of SSB, TRS, CSI-RS in an informative Appendix to the specification.


PDSCH
Definition of PDCCH in test parameters
During the drafting of the IAB-MT text proposals, we came across the question of whether the PDCCH configuration should be included for PDSCH and CSI reporting performance requirements:
The configuration of PDCCH resources to schedule (for example) PDSCH resources during PDSCH and CSI reporting performance requirement testing often seems incompatible with the FRC for DL testing approach.
So, we see it necessary to discuss if PDCCH configurations should be added to the list of “no need to specify SSB, TRS, CSI-RS in the test parameters and FRCs.”
RAN4 to discuss if PDCCH resources need to be included in the PDSCH test parameters.

The number of consecutive PDSCH symbols is defined explicitly in the FRCs. The allocation length is less than full frame (i.e., less than 14 symbols). These symbols can be used for PDCCH if it found to be needed by implementation. However, the transmission of PDCCH is not necessitated.
Therefore, in addition to already mentioned Proposal 3, we would like to add:
[bookmark: _Ref68034396]RAN4 not to define PDCCH configuration in PDSCH test parameters.


256QAM IAB Type1-O requirement
One additional issue that left without an agreement after the previous meeting was the question about the 256QAM support in PDSCH requirements:
	· MCS (from GtW)
· 16QAM and 256QAM (FR1 only) need to be covered. 
· The supporting of 256QAM requirements should be declaration basis. 
· The supporting of 256QAM requirements based on the assumption of 256QAM supporting for 1-O is testable 
· Further checking 256QAM supporting for 1-O considering test link-budget issue.



There are two tests with 256QAM modulation defined in TS 38.101-4:
1) 2x2, Rank 1 Test 1-3 defined in the Table 5.2.2.2.1-3 with 70% Max TPut SINR of 25.3 dB. Propagation condition TDLA30-10.
2) 2x4, Rank 1 Test 1-3 defined in the Table 5.2.3.2.1-3 with 70%Max TPut SINR of 21.6 dB. Propagation condition TDLA30-10.
Considering that at RAN4 meeting #97-e it was already agreed to re-use only 2Rx radiated test only for FR1 [3], only 2x2 test is under discussion.
	Requirement agnostic - Details of UE requirement re-use
· General RX demodulation branches
· 4Rx for conducted test only and 2Rx for radiated test only for FR1 and 2RX for FR2



Finally, it is our understanding that the link budget test feasibility issue has only been raised for FR2 [5] in RAN5. Hence, IAB type 1-O devices (i.e., FR1 MTs) are not impacted.
The underlying issue in the link budget for FR2 seems to be the increased path-loss in the chamber, combined with increased cable/connection losses and less efficient amplifiers (as well as larger required back-off from IPIP3) in FR2.

We do not have reason to believe that the high SNR figures given in 256QAM requirements cause a significant link-budget related testing problem in FR1. Furthermore, copy-pasting of one 256 QAM test does not add a significant specification drafting load and testing load is limited by declaration of support.
Re-use (i.e., copy-past from UE specification) FR1 256QAM with 2Rx requirement, and test if support of 256 QAM is declared to be supported for type 1-O IAB-MT.

PRB bundling size
In the previous meeting, it was noticed that in order to keep the FR1 Rank 3 4Rx test defined in TS 38.101-4, Table 5.2.3.2.1-5, it is either necessary to add into consideration wideband PRB bundling or to change the test parameters and consider only PRB bundling 2.
	· PRB bundling size
· Option 1: Change prior agreement: Only keep requirements with wideband PRB bundling size and PRB bundling size 2.
· Option 2: Keep prior agreements that only keep requirements with PRB bundling size 2.



This issue is also related to updating PDCCH requirements and new simulations discussed in the next section.
In general, PRB bundling was introduced to let a UE perform channel estimation across a group of consecutive PRBs. Usage of the same transmit precoding for a large number of PRBs may result in lower precoding gains but only in high frequency-selective channels. We do not expect this to be the case in IAB deployments. Hence, wideband PRB bundling can be a reasonable choice for IAB.
Wideband PRB bundling can be chosen for IAB backhaul links with low channel frequency selectivity. Thus, testing of such configuration makes sense.
RAN 4 to change prior agreement and re-use FR1 Rank 3 4Rx UE requirement for IAB-MT with wideband PRB bundling.


Down scoping and changing of propagation conditions
The question of changing the propagation conditions for certain PDSCH and PDCCH test was actively discussed at the previous meeting:
	· Down scoping and changing of propagation conditions (from GtW)
· RAN4  realized removing the test cases for TDLC300-100 in FR1 and TDLA30-300 (Low and medium)  in FR2 will bring test coverage issues since some features only verified by these channel models, RAN4 will further discuss the solution to address test coverage issue with candidate options as following:
· Option 1: Keep propagation conditions TDLC300-100 in FR1 and TDLA30-300 (Low and medium) in FR2.
· Option 2: Replace the channel model of the test cases corresponding to TDLC300-100 in FR1 and TDLA30-300 (Low and medium) in FR2 with following candidate channel model: TDLA30-10 (Low) for FR1 and TDLA30-75 (Low) for FR2
· Companies who support option 2 need to provide a plan how to ensure we can complete the work with manageable simulation effort in time.



We agree that removing the tests with TDLC300-100 in FR1 and TDLA30-300 (Low and medium) in FR2 will reduce the test coverage what is not desirable. Thus, re-using existing test parameters and requirements looks as the easiest way to proceed, especially in the situation when only a few contributors participated in the results calibration.
A significant difference in the results may cause inconsistencies for a low number of contributing companies.
If inconsistencies in the provided calibration results are found (e.g., less than three companies within a span of 1.5 dB), the TDLC300-100 in FR1 and TDLA30-300 (Low and medium) in FR2 propagation conditions and corresponding requirements shall be kept, and the requirements shall be copy-pasted from UE specification.
Additionally, it is useful to keep in mind the following:
· New requirements, different from the exiting UE ones, can potentially increase the maintenance load of those in the future.
· Channel models with 100 Hz maximum Doppler shift in FR1 and 300 Hz in FR2 correspond to the speed around 30 km/h and only 10 km/h speed, respectively. This it not much, taking into account the we can expect a certain level of mobility from IAB nodes in the future releases.
The introduction of new IAB-MT requirements can bring unnecessary overhead in the future.

Following the simulation assumptions from the paper [5] and the template Excel file for calibration, we report our simulation results in the Excel file submitted together with this paper. Few observations can be based on currently available data:
Minimal PDSCH requirements and Throughput vs. SINR curves with updated propagation models are close enough to the results of the other two companies reported so far.
Minimal PDSCH requirements and Throughput vs. SINR curves reported so far by two other companies have considerable differences (e.g., over 2 dB for Test3).
RAN4 to discuss if reported PDCCH results can be agreed to be consistent.


CSI reporting
Test configuration
In the WF [2], it was agreed not to specify SSB, TRS, CSI-RS in the test parameters and FRC. However, we find it necessary to include CSI-RS configurations in CSI reporting testing to align CSI measurements.
CSI-RS need to be transmitted to let IAB-MT perform CSI measurements. The former IAB-MT agreement not to specify CSI-RS does not apply to CSI reporting performance tests.
To keep comparability with BS-style testing also for CSI reporting requirements, at least the following adjustments shall be made in test configuration:
Define CSI-RS configurations for IAB-MT CSI reporting tests. Follow configurations from UE testing.
RAN4 to discuss if PDCCH resources need to be included in the CSI reporting test parameters.
Do not define PDCCH configuration for CSI reporting tests.
Do not define the K1 value (PDSCH-to-HARQ-timing-indicator) and leave it up to implementation.
Do not define the physical channel for the CSI report and leave it up to the implementation.


Inclusion of PMI and RI
At the previous meeting, it was already agreed to include CQI reporting test cases into the scope of CSI reporting requirements. However, the need for the PMI and RI requirements left open.
We expect that the deployment of IAB functionality is not random but can leverage network planning to favor LoS conditions with stable link quality and without sporadic interference. In such stable radio environments, the usefulness of PMI and RI reporting is limited; link adaptation and even hardcoding-based schemes for these parameters are valid implementation choices here. 
Assuming a realistic test is devised, the PMI and RI values would change very rarely, and, thus, the overall performance metrics would barely show the difference between better and normal demodulation performance.
Moreover, even though practical IAB systems can support PMI reporting, but it is also possible to have hardcoded PMI values and just relying on SSB beams, especially in LoS propagation conditions. Functional IAB systems can also operate by using only link-adaptation-based RI selection, which does not need to be covered by the minimum performance requirements.
Do not include CSI reporting requirements for PMI and RI.


Conclusion
In this contribution, we further clarify our view on the IAB-MT conformance testing setup (fine synchronization), demodulation performance requirements (specification of reference symbols and new channels), and SCI reporting requirements.
We have made the following observations and proposals:

On IAB-MT conformance testing setup:
1. Fine synchronization for IAB-MT can be provided based on the DM-RS that are explicitly defined in FRCs. Transmission of TRS is neither necessitated nor prohibited by the in the testing setup.
1. RAN4 not to pursue agreement on fine synchronization. 

On reference signals in test parameters and reference channels:
The use of SSB, TRS, CSI-RS is not necessitated by the BS-style testing approach for demodulation performance. If these signals are still decided to be used in the tests, their configuration is not restricted and can be left up to the implementation.
Add a note in the test parameters and FRC that transmission of SSB, TRS, CSI-RS is not precluded.
Do not define SSB, TRS, CSI-RS configurations as a part of demodulation performance test parameters or FRC.
If found to be needed, list a typical conducted and radiated configuration of SSB, TRS, CSI-RS in an informative Appendix to the specification.

On definition of PDSCH test parameters:
The configuration of PDCCH resources to schedule (for example) PDSCH resources during PDSCH and CSI reporting performance requirement testing often seems incompatible with the FRC for DL testing approach.
RAN4 to discuss if PDCCH resources need to be included in the PDSCH test parameters.
The number of consecutive PDSCH symbols is defined explicitly in the FRCs. The allocation length is less than full frame (i.e., less than 14 symbols). These symbols can be used for PDCCH if it found to be needed by implementation. However, the transmission of PDCCH is not necessitated.
RAN4 not to define PDCCH configuration in PDSCH test parameters.

We do not have reason to believe that the high SNR figures given in 256QAM requirements cause a significant link-budget related testing problem in FR1. Furthermore, copy-pasting of one 256 QAM test does not add a significant specification drafting load and testing load is limited by declaration of support.
Re-use (i.e., copy-past from UE specification) FR1 256QAM with 2Rx requirement, and test if support of 256 QAM is declared to be supported for type 1-O IAB-MT.

Wideband PRB bundling can be chosen for IAB backhaul links with low channel frequency selectivity. Thus, testing of such configuration makes sense.
RAN 4 to change prior agreement and re-use FR1 Rank 3 4Rx UE requirement for IAB-MT with wideband PRB bundling.

On down-scoping of requirements and new propagation channels:
A significant difference in the results may cause inconsistencies for a low number of contributing companies.
If inconsistencies in the provided calibration results are found (e.g., less than three companies within a span of 1.5 dB), the TDLC300-100 in FR1 and TDLA30-300 (Low and medium) in FR2 propagation conditions and corresponding requirements shall be kept, and the requirements shall be copy-pasted from UE specification.
The introduction of new IAB-MT requirements can bring unnecessary overhead in the future.
Minimal PDSCH requirements and Throughput vs. SINR curves with updated propagation models are close enough to the results of the other two companies reported so far.
Minimal PDSCH requirements and Throughput vs. SINR curves reported so far by two other companies have considerable differences (e.g., over 2 dB for Test3).
RAN4 to discuss if reported PDCCH results can be agreed to be consistent.


On CSI reporting requirements:
CSI-RS need to be transmitted to let IAB-MT perform CSI measurements. The former IAB-MT agreement not to specify CSI-RS is not applicable to CSI reporting performance tests.
Define CSI-RS configurations for IAB-MT CSI reporting tests. Follow configurations from UE testing.
RAN4 to discuss if PDCCH resources need to be included in the CSI reporting test parameters.
Do not define PDCCH configuration for CSI reporting tests.
Do not define the K1 value (PDSCH-to-HARQ-timing-indicator) and leave it up to implementation.
Do not define the physical channel for the CSI report and leave it up to the implementation.
Do not include CSI reporting requirements for PMI and RI.
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