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[bookmark: _Toc116995841]Introduction
At RAN4#110 the discussion of mIAB demodulation requirements have continued. The outcomes are captured in the WF [1]. The following important agreements are worth mentioning:
· Select PBCH demodulation requirements from 38.101-4 for mIAB-MT.
· Only TDD is considered for FR1 mIAB-MT requirements
· Reuse all IAB-MT demodulation requirements except the new selected cases from 38.101-4 with similar configurations besides channel model.
· Only select CQI report requirement with fading channel for mIAB-MT.
It was also agreed reuse all legacy IAB-DU requirements for FR1 and FR2-1 mIAB-DU.
Therefore, in this contribution, we elaborate further only on the open issues related to mIAB-MT demodulation performance and CSI reporting requirements.


[bookmark: _Toc116995842]Discussion
CSI reporting requirements
Existing IAB-MT requirements are defined for TDLA30-5 propagation channel. For UE requirements, only Multiple PMI with 16TX TypeI-SinglePanel Codebook are defined for a different TDLC300-5. At the previous meeting the companies discussed that it should be acceptable to simplify CSI reporting requirements for mIAB-MT and not to introduce such a PMI reporting test. Hence, it was agreed that only new CQI reporting requirements are needed for mIAB-MT.
	Issue 1-4-1: Requirement selection of CSI reporting from 38.101-4
Agreement:
Only select CQI report requirement with fading channel for mIAB-MT.




The following open issues were captured at RAN4#110:
	Issue 1-4-2: Test case selection for CQI reporting from 38.101-4.  
Way forward:
· Wideband CQI reporting
· Conducted: 
· Option 1: Section 6.2.3.2.2.1. 
· Option 2: Section 6.2.3.2.2. 
· Other options are not precluded.
· Radiated: 
· Option 1: Section 8.2.2.2.2 for FR2-1. 
· Other options are not precluded.
· Sub-band CQI reporting 
· Conducted: 
· Option 1: Section 6.2.3.2.2.2. 
· Option 2: Section 6.2.3.2.2. 
· Other options are not precluded.



There are two type of CQI reporting requirements introduced for UEs:
[bookmark: _Toc163502646]UE requirements on wideband CQI in fading conditions (conducted and radiated) are defined for TDLA30-5 propagation channel. Conducted requirements on sub-band CQI reporting is defined for two-tap model for sub-band.
CQI requirements in fading conditions were not defined for IAB nodes before. Therefore, they should be considered for mIAB:
[bookmark: _Toc163502647]Specify conducted and radiated wideband CQI reporting requirements for mIAB-MT by reusing the corresponding UE requirements (6.2.3.2.2.1 for FR1, TDLA30-5 channel, and 8.2.2.2.2 for FR2 from TS 38.101-4).
[bookmark: _Toc163502648]Specify conducted sub-bad CQI reporting requirements for mIAB-MT by reusing the corresponding UE requirement (6.2.3.2.2.2 in FR1, Two tap model from TS 38.101-4).

Additionally, we would like to note that based on TS 38.176-1/2 “Testing of performance requirements for RI and PMI reporting is optional”. Such approach was adopted because of the stationarity of Rel-16/17 IAB node. Since such assumption is not anymore true for mIAB nodes, we think that all defined requirements for CQI, PMI, and RI reporting shall be tested.
[bookmark: _Toc163502649]For legacy static IAB-MT, testing of performance requirements for RI and PMI reporting is optional.
[bookmark: _Toc163502650]All specified requirements on CSI reporting (including legacy IAB-MT requirements and new mIAB-MT-specific) shall be tested for mIAB-MT.

PDSCH requirements
The following PDSCH-related open issues are listed in the WF [1]:
	Issue 1-2-1: FR1 PDSCH demodulation requirements selection from 38.101-4: Modulation order and Channel model.
Way forward:
Both option 1 and option 2 are introduced, but option 2 replaces a corresponding existing test case.

Issue 1-2-4: FR1 PDSCH demodulation requirements selection from 38.101-4: TDD pattern
Way forward:
· Option 1: FR1 30-1, 7D1S2U, S=6D4G4U. 
· Option 2: FR1 30-5, DSUU, S=12D2G. 
· Other options are not precluded.

Issue 1-2-5: FR1 PDSCH demodulation requirements selection from 38.101-4: Test case
Way forward:
· Conducted: 
· Option 1: 1-8 and 1-4 in 5.2.3.2.1. 
· Option 2: test num. 1-2, 1-4 in table 5.2.3.2.1-3. 
· Option 3: Test 1-1 in Table 5.2.3.2.1-3.
· Other options are not precluded.
· Radiated:
· Option 1: Test 1-1 in Table 5.2.2.2.1-3.
· Other options are not precluded.

Issue 1-2-6: FR2-1 PDSCH demodulation requirements selection from 38.101-4: Rank.
Way forward: 
Consider rank 1 and FFS on rank 2.

Issue 1-2-7: FR2-1 PDSCH demodulation requirements selection from 38.101-4: Modulation order and Channel model.
Way forward:
Consider 64QAM with TDLA30-300 and FFS on other modulations.

Issue 1-2-9: FR2-1 PDSCH demodulation requirements selection from 38.101-4: TDD pattern.
Way forward:
· Option 1: FR2 120-1, DDDSU, S=10D2G2U. 
· Option 2: FR2.120-2, DDSU, S=11D3G0U. 
· Other options are not precluded.

Issue 1-2-10: FR2-1 PDSCH demodulation requirements selection from 38.101-4: Test case 
Way forward:
· Option 1: test 1-1, 1-3 and 2-3 in 7.2.2.2.1 of TS 38.101-4. 
· Option 2: test 1-1, 1-2, 1-3 in 7.2.2.2.1 of TS 38.101-4. 
· Option 3: test 1-1 in 7.2.2.2.1 of TS 38.101-4. 
· Other options are not precluded.
· 



Firstly, we want to note that BS style testing was assumed for IAB-MT node. The same principle is expected to be used for mIAB-MT testing. For this reason, Fixed Reference Channels (FRCs) were defined for IAB-MT, and the TDD UL-DL pattern is just indicative, as also stated in the notes to the tables with PDSCH parameters:
	Note 1: The same requirements are applicable to TDD with different UL-DL patterns.



[bookmark: _Toc163502651]Since BS-style testing is assumed for mIAB-MT nodes as in the previous releases, FRC are used and TDD UL-DL pattern is indicative.
[bookmark: _Toc163502652]Reuse default TDD UL-DL IAB-MT patterns for mIAB-MT, i.e., 7D1S2U, S=6D:4G:4U for FR1 and 7D1S2U, S=6D:4G:4U for FR2.

Since only static IAB nodes were considered in the previous releases, it makes sense to define a number of requirements for mIAB-MTs in more challenging propagation conditions with higher Doppler. On the other hand, we think that the priority should be on the reuse of existing UE requirements.
For PDSCH, 5 conducted tests were defined for IAB-MT in TDLA30-10 propagation conditions, and also 5 radiated tests in TDLA30-75 propagation conditions. Moreover, if we take a look at the fixed reference channels in Clause A.3 of TS 38.174, these requirements were defined for higher modulation orders only, i.e., for 16QAM, 64QAM, and 256QAM. However, since mIAB nodes are mobile we cannot avoid completely a situation when lower order modulations might be used.
Note also that UE requirements with the Ranks higher than 1 are defined only for TDLA30-10 channel conditions. Moreover, requirements with 2RX are defined in similar channel conditions as for 4RX, and requirements with 1TX antenna is introduced only for HST scenarios.
If we compare these requirements to the existing conducted UE requirements for PDSCH (5.2.3.1 in 38.101-4)
·  TDLC300-100 propagation conditions are used only for tests
· 1-2 for QPSK, 70% of max Tput
· 1-4 for 16 QAM, 30% of max Tput
· TDLB100-400 propagation conditions in test
· 1-8 for QPSK, 70% of max Tput
Since TDLB propagation condition are more challenging and to reduce the test burden for mIAB-MTs, we can consider only requirements with TDLB100-400 propagation conditions for QPSK.
[bookmark: _Toc163502653]Specify mIAB-MT conducted PDSCH requirements for QPSK in TDLB100-400 propagation conditions (70% of max TPut) and for 16QAM in TDLC300-100 (30% of max TPut) in FR1 by reusing UE requirements 1-8 and 1-4 in 5.2.3.2.1, TS 38.101-4 (Option 1).
[bookmark: _Toc163502654]Introduction of new requirement with 16QAM in TDLC300-100 does not need to increase the number of test cases.
[bookmark: _Toc163502655]For mIAB-MT, the new test based on the UE test 1-4 (16 QAM, 30% of max Tput, TDLC300-100) to replace corresponding IAB-MT test (1-2).
Similar approach can be followed for radiated requirements. However, all IAB-MT requirements were defined for TDLA30-75 propagation conditions. The requirements with 50MHz CBW are both defined for UE and IAB-MT in TDALS30-75, and therefore, are already reused.
· UE requirements for 16 and 64QAM with TDLA30-300 channel conditions:
· Rank 1:
· 1-2: 100Mhz/120kHz, 16 QAM, 30% max TPut
· 1-3: 100Mhz/120kHz, 64 QAM, 70% max TPut
· Rank2:
· 2-2: 100MHz/120kHz, 16 QAM, 70% max TPut
· IAB-MT requirements:
· Rank 1:
· 100MHz/120kHz, 16QAM, 30% of max TPut
· 100MHz/120kHz, 64QAM, 70% of max TPut
· Rank 2:
· 100MHz/120kHz, 16QAM, 70% of max TPut
[bookmark: _Toc163502656]For UE radiated requirements in FR2-1, in addition to QPSK requirements with TDLC60-300 propagation conditions, there are other 16 QAM and 64 QAM PDSCH requirements defined in TDLA30-300 channel that can be reused for mIAB-MT.
Since 16QAM modulation is tested both with rank1 and rank2 in the same TDAL30-100 conditions, only one of these tests can be defined for mIAB-MT.
[bookmark: _Toc163502657]Specify mIAB-MT radiated PDSCH requirements for QPSK in TDLC60-300 propagation conditions, for 64QAM in TDLA30-300 with rank1 and for 16QAM in TDLA30-300 with rank2 by reusing FR2-1 UE test 1-1, 1-3 and 2-2 in 7.2.2.2.1 of TS 38.101-4 (Option 1).
[bookmark: _Toc163502658]Introduction of new requirements with 64 QAM and16QAM in TDLA30-100 does not need to increase the number of mIAB-MT test cases.
[bookmark: _Toc163502659]For mIAB-MT, the new tests based on the UE test 1-3 (64 QAM, rank1) and 2-2 (16QAM, rank2) to replace corresponding IAB-MT tests (test 2 in Table 11.2.2.2.1.2-1 and test 1 in Table 11.2.2.2.1.2-3).

PDCCH
The following PDCCH-related open issues are listed in the WF [1]:
	
Issue 1-3-2: FR1 PDCCH demodulation requirements selection from 38.101-4: Antenna configuration
Way forward:
· [bookmark: _Hlk159400359]Conducted 
· 1Tx4Rx 
· FFS on 2Tx4Rx.
· Radiated
· 1Tx2Rx 
· FFS on 2Tx2Rx.

Issue 1-3-3: FR1 PDCCH demodulation requirements selection from 38.101-4: CORESET duration.
Way forward:
· Option 1: Only 1. 
· Option 2: 1 and 2.

Issue 1-3-4: FR1 PDCCH demodulation requirements selection from 38.101-4: Aggregation level 
Way forwards:
· Option 1: 4 for 1Tx and 8 for 2Tx. 
· Option 2: 2 and 4 for 1Tx. 
· Other options are not precluded.

Issue 1-3-5: Test case selection for FR1 PDCCH demodulation requirements from 38.101-4
Way forward:
· Conducted
· 1Tx4Rx
· Option 1: test number 2 in table 5.3.3.2.1-1. 
· 2Tx4Rx
· Option 1: test number 1 in table 5.3.3.2.2-1 
· Radiated
· 1Tx2Rx
· Option 1: Test 2 in Table 5.3.2.2.1-1 of TS 38.101-4. 

Issue 1-3-6: FR2-1 PDCCH demodulation requirements selection from 38.101-4: Antenna configureation 
Way forward:
· 1Tx2Rx 
· FFS on 2Tx2Rx. 

Issue 1-3-7: FR2-1 PDCCH demodulation requirements selection from 38.101-4: CORESET duration
Way forward:
· Option 1: Only 1. 
· Option 2: 1 and 2. 

Issue 1-3-8: FR2-1 PDCCH demodulation requirements selection from 38.101-4: Aggregation level
Way forward:
· Option 1: 4. 
· Option 2: 
· 2 and 4 for 1Tx
· 8 and 16 for 2Tx

Issue 1-3-9: FR2-1 PDCCH demodulation requirements selection from 38.101-4: Test case
Way forward:
· 1Tx2Rx
· Option 1: All tests in Table 7.3.2.2.1-1. 
· Option 2: Test 1- 2 in Table 7.3.2.2.1-1. 
· Other options are not precluded.
· 2Tx2Rx
· Option 1: All tests in Table 7.3.2.2.2-1. 
· Other options are not precluded



There are three conducted tests defined for IAB-MT:
	[image: ]



Similarly, three IAB-MT tests defined for radiated PDCCH tests:
	[image: ]



All IAB-MT tests are defined for TDLA30-10 (conducted) and TDLA30-75 (radiated) propagation conditions.
For UEs, there are also test defined for mobile channel conditions.
For UE conducted PDCCH requirements with TDLC300-100:
	[image: ]
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And for UE Radiated requirements with TDLA30-300:
	[image: ]



All UE requirements are defined for the CORESET duration 1, except for the conducted test with aggregation level 16.
[bookmark: _Toc163502660]Specify new PDCCH requirements for mIAB-MT only with CORESET duration 1.
Conducted requirements with TDLA300-100 are defined for aggregation lelv4 and 8.
[bookmark: _Toc163502661]Specify new conducted (FR1) PDCCH requirements for mIAB-MT in TDLC300-100 propagation conditions
a. [bookmark: _Toc163502662]with aggregation level 4, 1Tx4Rx (UE test 2 in Table 5.3.2.2.1-1)
b. [bookmark: _Toc163502663]with aggregation level 8, 2Tx4Rx by reusing the corresponding (UE test 1 in Table 5.3.2.2.2-1).
[bookmark: _Toc163502664]The new tests for mIAB-MT shall replace the existing IAB-MT tests 2 and 4 in Table 8.2.2.2.2-1.

Since there is only one test with TDLA30-300 defined in FR2-1 for UEs, this test case shall be used to replace the existing IAB-MT test.
[bookmark: _Toc163502665]Specify one new radiated (FR2-1) PDCCH requirement for mIAB-MT with aggregation level 4, 1Tx2Rx in TDLA30-300 propagation conditions by reusing the UE requirement (1-2 in Table 7.3.2.2.1-1).
[bookmark: _Toc163502666]The new FR2-1 test for mIAB-MT shall replace the existing IAB-MT tests 2 in Table 11.2.2.2.2.2-1.

PBCH requirements
The following open on PBCH requirements were captured at RAN4#110:
	Issue 1-5-1: PBCH demodulation requirements selection from 38.101-4: SSB block index configuration
Way forward:
· Option 1: both known and unknown. 
· Option 2: Other options are not precluded. 

Issue 1-5-2: PBCH demodulation requirements selection from 38.101-4: Antenna configuration
Way forward:
· Conducted:
· Option 1: Only 4Rx. 
· Option 2: Other options are not precluded. 
· Radiated
· Option 1: 2Rx. 



For IAB MT RACH procedure, HO, etc. were not expected to take place frequently. However, for mIAB-MT mobility is expected to be similar to regular access UEs. Hence, we see a need to define PBCH requirements by reusing UE requirements. This was already agreed at RAN4#110. In our view, the UE requirements should be reused completely, i.e.,
[bookmark: _Toc163502667]Specify mIAB-MT demodulation requirements on PBCH both when SS/PBCH block index is known and not know in
c. [bookmark: _Toc163502668]FR1 with 1Tx4Rx, i.e., reuse UE requirements from Table 5.4.3.2-2 and Table 5.4.3.2-3.
d. [bookmark: _Toc163502669]FR2-1 with 1Tx2Rx, 100Mhz BW, 120 and 240 kHZ SCS, i.e., reuse UE requirements 1,2,3 in Table 7.4.2.2-2, and test 1&2 in Table 7.4.2.2-3.

Specification impact
At the previous meeting it was discussed how and in which TS to reflect requirements for mIAB nodes:
	Issue 1-6-2: How to add mIAB-MT requirement to current specification? 
Way forward:
· Option 1: Add a new section to state that demodulation performance requirements for mIAB-MT
· Option 1a: New section index with suffix (e.g., Suffix A).  
· Option 1b: New section name includes “mobile IAB”. 
Issue 1-6-3: Applicability rule for mIAB-MT requirement 
Way forward:
· Option 1: Specify applicability rules for mIAB-MT performance requirements to define clearly which IAB-MT test are applicable since some of legacy IAB_MT test shall be reused. 



Regarding the way to arrange the requirements in the TS, the general sections can be left the same both for IAB and mIAB nodes. However, choosing in between defining just new tables with requirements vs new sections with requirements, new sections looks to be a neater approach.
At the same time, some of the legacy/existing test for IAB nodes will be still applicable both to IAB and mIAB nodes. Hence, it will be necessary to define applicability rule for mIAB-MT to define clearly witch test shall apply.
[bookmark: _Toc163502670]Introduce new sections for Minimum requirement/Test requirement for mIAB-DU/-MT under a suffix (e.g., Suffix A).
[bookmark: _Toc163502671]Specify applicability rules for mIAB-MT performance requirements to define clearly which IAB-MT test are applicable since some of legacy IAB_MT test shall be reused.

[bookmark: _Toc116995848]Conclusion
The paper we have analyse the scope and existing open issue in relation to mIAB-MT performance and CSI reporting requirements.
The following Observations and Proposals were made:
Observation 1: UE requirements on wideband CQI in fading conditions (conducted and radiated) are defined for TDLA30-5 propagation channel. Conducted requirements on sub-band CQI reporting is defined for two-tap model for sub-band.
Proposal 1: Specify conducted and radiated wideband CQI reporting requirements for mIAB-MT by reusing the corresponding UE requirements (6.2.3.2.2.1 for FR1, TDLA30-5 channel, and 8.2.2.2.2 for FR2 from TS 38.101-4).
Proposal 2: Specify conducted sub-bad CQI reporting requirements for mIAB-MT by reusing the corresponding UE requirement (6.2.3.2.2.2 in FR1, Two tap model from TS 38.101-4).
Observation 2: For legacy static IAB-MT, testing of performance requirements for RI and PMI reporting is optional.
Proposal 3: All specified requirements on CSI reporting (including legacy IAB-MT requirements and new mIAB-MT-specific) shall be tested for mIAB-MT.
Observation 3: Since BS-style testing is assumed for mIAB-MT nodes as in the previous releases, FRC are used and TDD UL-DL pattern is indicative.
Proposal 4: Reuse default TDD UL-DL IAB-MT patterns for mIAB-MT, i.e., 7D1S2U, S=6D:4G:4U for FR1 and 7D1S2U, S=6D:4G:4U for FR2.
Proposal 5: Specify mIAB-MT conducted PDSCH requirements for QPSK in TDLB100-400 propagation conditions (70% of max TPut) and for 16QAM in TDLC300-100 (30% of max TPut) in FR1 by reusing UE requirements 1-8 and 1-4 in 5.2.3.2.1, TS 38.101-4 (Option 1).
Observation 4: Introduction of new requirement with 16QAM in TDLC300-100 does not need to increase the number of test cases.
Proposal 6: For mIAB-MT, the new test based on the UE test 1-4 (16 QAM, 30% of max Tput, TDLC300-100) to replace corresponding IAB-MT test (1-2).
Observation 5: For UE radiated requirements in FR2-1, in addition to QPSK requirements with TDLC60-300 propagation conditions, there are other 16 QAM and 64 QAM PDSCH requirements defined in TDLA30-300 channel that can be reused for mIAB-MT.
Proposal 7: Specify mIAB-MT radiated PDSCH requirements for QPSK in TDLC60-300 propagation conditions, for 64QAM in TDLA30-300 with rank1 and for 16QAM in TDLA30-300 with rank2 by reusing FR2-1 UE test 1-1, 1-3 and 2-2 in 7.2.2.2.1 of TS 38.101-4 (Option 1).
Observation 6: Introduction of new requirements with 64 QAM and16QAM in TDLA30-100 does not need to increase the number of mIAB-MT test cases.
Proposal 8: For mIAB-MT, the new tests based on the UE test 1-3 (64 QAM, rank1) and 2-2 (16QAM, rank2) to replace corresponding IAB-MT tests (test 2 in Table 11.2.2.2.1.2-1 and test 1 in Table 11.2.2.2.1.2-3).
Proposal 9: Specify new PDCCH requirements for mIAB-MT only with CORESET duration 1.
Proposal 10: Specify new conducted (FR1) PDCCH requirements for mIAB-MT in TDLC300-100 propagation conditions
a.	with aggregation level 4, 1Tx4Rx (UE test 2 in Table 5.3.2.2.1-1)
b.	with aggregation level 8, 2Tx4Rx by reusing the corresponding (UE test 1 in Table 5.3.2.2.2-1).
Proposal 11: The new tests for mIAB-MT shall replace the existing IAB-MT tests 2 and 4 in Table 8.2.2.2.2-1.
Proposal 12: Specify one new radiated (FR2-1) PDCCH requirement for mIAB-MT with aggregation level 4, 1Tx2Rx in TDLA30-300 propagation conditions by reusing the UE requirement (1-2 in Table 7.3.2.2.1-1).
Proposal 13: The new FR2-1 test for mIAB-MT shall replace the existing IAB-MT tests 2 in Table 11.2.2.2.2.2-1.
Proposal 14: Specify mIAB-MT demodulation requirements on PBCH both when SS/PBCH block index is known and not know in
a.	FR1 with 1Tx4Rx, i.e., reuse UE requirements from Table 5.4.3.2-2 and Table 5.4.3.2-3.
b.	FR2-1 with 1Tx2Rx, 100Mhz BW, 120 and 240 kHZ SCS, i.e., reuse UE requirements 1,2,3 in Table 7.4.2.2-2, and test 1&2 in Table 7.4.2.2-3.
Proposal 15: Introduce new sections for Minimum requirement/Test requirement for mIAB-DU/-MT under a suffix (e.g., Suffix A).
Proposal 16: Specify applicability rules for mIAB-MT performance requirements to define clearly which IAB-MT test are applicable since some of legacy IAB_MT test shall be reused.
[bookmark: _Toc116995849]
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Table 11.2.2.2.2.2-1: Minimum requirements for PDCCH, 100 MHz Channel Bandwidth, 120 kHz SCS
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Table 5.3.2.2.1-1: Minimum performance for PDCCH with 30 kHz SCS
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Table 7.3.2.2.1-1: Minimum performance requirements with 120 kHz SCS for FR2-1
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