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Introduction
In the previous RAN WG 4 meeting 96-e, the first discussion about IAB-MT performance testing took place, which is summarized in [1]. It was agreed in the WF [2] that
	RAN4 should create and maintain the complete IAB demod conformance test specification.



According to WF [2], it is necessary to describe an IAB-MT test setup and to
	Evaluate for next meeting, if the BS demod based test setup is feasible to be applied to IAB-MT testing.
· I.e., is one way or two-way connection needed?
· I.e., "full link setup" vs. "test mode and digital feedback" vs. other solutions.



Another critical topic is the detailed scope of requirements for IAB-MT, as follows [2]:
	All participants are invited to provide a first overview of requirements to re-use/adapt/follow the principle of, for the next meeting.



In our previous contribution [3], we have already provided an in-depth overview of IAB technology, introduced specification changes with a potential impact on IAB-node demodulation performance and IAB deployment scenarios. It has been concluded that the specification changes should not impact the demodulation performance of IAB-nodes. However, due to the much more predictable and less dynamic deployment conditions, the IAB-MT performance requirements can be simplified as we have proposed in contribution on IAB-MT demod [4].
[bookmark: _GoBack]In this paper, we highlight some critical aspects of IAB technology and architecture, overview the existing BS and UE conformance testing setups, and propose a new IAB-MT test setup. Furthermore, we overview the performance requirements to be re-used/adapted/followed for IAB-MT.

IAB architecture
In this section, we briefly recap the IAB architecture, scope of IAB demodulation, and the main scenarios. The U-plane and C-Plane architecture will impact test setup design considerations.
Based on the agreements from the WF [2], the general scope of the demod work is limited as follows:
	· Following WID, limit the scope of IAB Demod to only IAB-nodes, excluding the IAB-donor DU, and CU.
· Limit the scope of IAB demod to UL (access and backhaul) and DL (backhaul) links.



The basic IAB deployment is recapped in Figure 1.
[bookmark: _Ref54384933]Both IAB-MT and IAB-DU are essentially the parts of the same infrastructure node, i.e., BS or IAB-node, deployed by a RAN vendor.
[bookmark: _Ref54384949]RAN4 to consider IAB-MT as a part of a network node with test setup and performance requirements based on the BS approach.

[image: ]
[bookmark: _Ref47453389]Figure 1: IAB architecture and different link types.
Figure 2 from TS 38.300 [5] shows the protocol stack for the F1-U between IAB-DU and IAB-donor-CU carried over two backhaul hops. On the wireless backhaul, the IP layer is carried over the Backhaul Adaptation Protocol (BAP) sublayer, which enables routing over multiple hops. The IAB-MT further establishes signaling radio bearers (SRB) carrying RRC and NAS with the IAB-donor-CU. For SA mode, the establishment of data radio bearers (DRB) is optional. Hence, an IAB-MT can have PDCP and RRC protocols but only in the C-Plane.


[bookmark: _Ref52802065]Figure 2: Protocol stack for the support of F1-U protocol.
[bookmark: _Ref53690849][bookmark: _Ref54384956]For the BH data, the bearers are terminated at the PDCP layer of UEs. For SA mode, the establishment of DRBs is optional. Hence, the IAB-MT U-Plane protocol stack can be different from the traditional UE protocol stack. The test mode commands cannot be read at the IAB-MT.
In the case of fixed IAB-nodes considered in Rel. 16, two principal deployments are envisioned:
· Outdoor high site to street site scenario, where IAB-Donors are located on the top of the building, and IAB-nodes are lower, e.g., integrated into the light posts.
· Outdoor street site to street site scenario, when both IAB Donors and IAB nodes are on the same level and are distributed over the streets.
Therefore, the deployment conditions of IAB-nodes are different from the traditional RAN scenarios, at least in the following aspects:
· Deterministic and predictable behavior of the MT, when compared to UE.
· Principally LOS deployment of BH links.
· Relaxed beam management.
· Reduced need for dynamic resource allocation.
[bookmark: _Ref47533850]The behavior of IAB-node BH links is much more predictable and less dynamic than in traditional RAN scenarios.
[bookmark: _Ref47533852][bookmark: _Ref54384984]RAN4 to consider a simplification of the performance requirements for IAB-MT, when compared to UE requirements, to address IAB-node deployment scenarios.
Time synchronization between IAB-nodes is essential for the support of TDD system and some potential features which need network synchronization. In the RAN1#98-Bis meeting summary [6] it was agreed that
	An IAB node with multiple parents treats each parent as a separate synchronization source. The IAB node can also treat RAT-independent sources such as GNSS (if used) as a separate synchronization source.



[bookmark: _Ref54384991]It is up to the implementation how IAB-node gets timing based on available synchronization sources, i.e., it can be done OTA, using the Uu interface, or based on GNSS source.

Conformance testing setup and procedures
In this section, we give an overview of exiting BS and UE conformance testing setups. Then we propose the IAB-node test setup that, in our view, is the most appropriate for the IAB-MT.

BS conformance testing setup and procedures
The performance requirements for the BS are specified for the fixed reference channels (FRC) and the propagation conditions defined in TS 38.104 [7]. FRCs are fixed for all uplink slots. The requirements only apply to those FRCs that are supported by the BS. According to this approach, if BS supports multiple TDD UL-DL slot patterns, only one of the supported patterns shall be used for all tests. In particular, the following patterns are listed as default in [7]:
· 15 kHz, 60 kHz, and 120 KHz SCS: 3D1S1U, S=10D:2G:2U
· 30 kHz SCS: 7D1S2U, S=6D:4G:4U

The main components of the BS testing setup are:
· BS tester/ Signal generator
· BS under test
· Channel Simulator and AWGN Generator
· Feedback connection (HARQ/RV, etc.)
· Indoor anechoic chamber, test antennas, and positioner in the OTA test-setup.
· Etc.

Several examples of BS performance testing setups from TS 38.141-1/2 [8], [9] are shown in Figure 3 (conducted case) and Figure 4 (radiated case) below. More detailed information about the OTA test setup can also be found in the TS 37.941 [10].

[bookmark: _Ref54385005]According to general performance requirements from TS 38.141-2, in the tests performed with signal generators, a synchronization signal may be provided from the BS to the signal generator to enable the correct timing of the wanted signal. The HARQ feedback could be done as an RF feedback or as a digital feedback. The HARQ feedback should be error-free [8]. In practice, time and frequency synchronization between the BS under test and the signal generator can be performed over the same connection together with HARQ/RV feedback used in PUSCH tests. HARQ feedback is needed only for correct retransmissions from the signal generator. The BS itself does throughput evaluation.
[bookmark: _Ref54385012]RAN4 to adopt the approach used in BS testing, where HARQ/RV feedback could be done via an error-free digital feedback (RF or cable link), and performance indicators are derived by the DUT, i.e., by the IAB-MT.
[image: ]
[bookmark: _Ref52811682]Figure 3: Functional setup for performance requirements for PUSCH, single user PUCCH, PRACH on single antenna port in multipath fading conditions for BS with Rx diversity (2 Rx case shown). Conducted case from TS 38.141-1.
[image: ]
[bookmark: _Ref52811690]Figure 4: OTA test setup for multipath fading propagation conditions from TR 37.941.
Looking at the BS performance testing procedures (for example, TS 38.141-2, Section 8.2.1.4.2) we can notice that
[bookmark: _Ref54385019]For the OTA testing, coordinate reference point and orientation of the BS under test is for manufacturer declaration.
[bookmark: _Ref54385028]RAN4 to adopt for IAB-MT the approach used in BS testing where, coordinate reference point and orientation of the BS under test is for manufacturer declaration.

UE conformance testing setup and procedures
General
The number of TSs that regulate the UE demodulation performance testing is much larger than for the BS demodulation testing. Below we list TSs with direct relation to performance testing procedures for informative purposes:
· TS 38.101-4 establishes the minimum performance requirements for NR User Equipment (UE).
· TS 38.508-1 defines the test environment for the 5G System
· TS 38.509 defines the UE special conformance test functions, including any relevant procedure and Test Mode Control (TMC) message contents used for information exchange.
· TS 38.521-4 specifies the measurement procedures for the conformance test of the user equipment (UE) that contains performance requirements as part of 5G-NR.
· TS 38.522 specifies the recommended applicability statement for the test cases included in 3GPP TS 38.521 and TS 38.533.
Additionally, TR 38.810 [11] defines the over-the-air (OTA) testing methodology.
TS 38.508-1 [12] lists the minimum functionality of the TE in legacy UE testing:
	All test equipment shall provide the following minimum functionality
· The capability of emulating a single NR cell and a single E-UTRA (for NSA mode only) cell with the appropriate channels to allow the UE to register on the cell.
· The capability to allow the UE to set up an RRC connection with the system simulator, and to maintain the connection for the duration of the test.
· The capability (for the specific test):
· to select and support an appropriate radio bearer for the downlink;
· to set up and support the appropriate radio bearer for the uplink;



The main components of the UE conformance Test System are [12]:
· Test Equipment part (TE), including System Simulator (SS), interferer generators, AWGN generators, faders, etc.
· Device under test (DUT) part, including UE and needed connections.
[bookmark: _Ref54385040] In the UE tests, the system simulator performs the measurement of KPIs to be validated by the performance requirements, i.e., not by the device under test (DUT)/UE.
Below (Figure 5 and Figure 6), we show connection diagrams for Demodulation Performance and CSI reporting tests from TS 38.508-1, Annex A.
[image: ]
[bookmark: _Ref52898050]Figure 5: Test Equipment connection for Demodulation Performance and CSI reporting tests with antenna configuration 2x2. (Conducted test system, LTE part excluded).
[image: ]
[bookmark: _Ref52898063]Figure 6: DUT (UE) connection for single basic cell (Conducted test system, LTE part excluded).

Protocol level test mode
As specified in TS 38.509 [13], the SS performs activation and deactivation of the conformance test functions in the UE. The UE test mode procedures are intended for setting the UE into a test mode where the SS can set up test bearers terminated at a particular point in the 5GS protocol stack. For example, UE test loop mode A provides a loopback of PDCP SDUs for bi-directional data radio bearers (DRB). The downlink PDCP SDUs received by the UE on each bi-directional DRB are returned on the same DRB regardless of the PDCP SDU contents and of the QoS flow descriptions of the associated QoS Flow.
Figure 9 from TS 38.509 shows a functional block diagram of the UE test loop function for the TMC entity and UE test loop mode A.
[image: ]
[bookmark: _Ref52918511]Figure 9: Model for Test Mode Control and UE Test Loop Mode A on UE side when standalone NR is configured.
[bookmark: _Ref54385045]UE test loop mode A is mandatory to all 5GS UEs. It requires loopback of PDCP SDUs and the establishment of bi-directional radio bearers. Considering Observation 2 that DRBs and U-Plane PDCP are not mandatory for the IAB-MT, test loop mode A cannot always be established for IAB-MT. However, in UE demodulation performance testing, loopback is used only in sustained downlink data rate (SDR) tests.
[bookmark: _Ref54385051]Do not use the data loopback test function and consequently do not specify SDR tests for IAB-MT.

Test configuration and procedure
As it is specified in TS 38.521-4 [14], the following physical channels and signals are required for the connection establishment set up for UE demodulation performance testing:
· PBCH+DM-RS/SSS/PSS
· PDCCH+DM-RS
· PDSCH+DM-RS
· CSI-RS/T-RS
· PT-RS (only for FR2)

The initial conditions for testing demodulation performance present in TS 38.521-4 include establishment of connection between SS and UE, setting up signal parameters and propagation conditions, and also ensuring that UE is in RRC connected state with Test mode on.
[bookmark: _Ref54385059]Since the UE tests are performed in RRC connected state with test mode On, transmission of some of the PHY signals depends on the slot number and TDD UL-DL pattern. Thus, the UL demodulation performance tests are performed not over FRCs with simpler configuration like it is in BS testing, but for Reference Measurement Channels (RMC), which change between slots and have bi-directional transmission.
[bookmark: _Ref54385065]RAN4 to consider following the BS approach and specify the performance requirements for IAB-MT in a way that preserves freedom in the selection of TDD UL-DL patterns, e.g., using FRC approach, and does not require RRC connection state established.

Moreover, PDSCH radiated test procedures described in 38.521-4 require that UE shall pass REFSENS test from TS 38.521-2 [15].
[bookmark: _Ref54385071]REFSENS needed for radiated UE tests has initial conditions that require UE test loop function to be implemented and turned on. Moreover, the test procedure itself includes RX beam peak direction search described in Annex K of TS 38.521-2.
[bookmark: _Ref54385076]RAN4 to adopt the approach used in BS testing where coordinate reference point and orientation of the IAB-MT under test is for manufacture declaration.

IAB-MT conformance testing setup proposal
In this section, we make a proposal for a BS demodulation-inspired testing setup for IAB-MT.
In summary, the goal is to have a test setup with a unidirectional Uu interface, the DUT knowingly being in a test mode, and using FRCs. Time synchronization is provided either via a digital feedback link from the tester or by a common (e.g., GNSS) source.
The main elements of the setup are the following:
· IAB-MT under test as DUT
· Test Equipment (TE), including
· Tester/Signal generator
· Channel simulators, AWGN generators, error-free feedback link (HARQ, Sync, etc.)
· Indoor anechoic chamber as a part of OTA test setup (FR2)
Test setup principles:
· IAB-MT is booted into a testing mode before the test.
· IAB-MT can be in a fully RRC connected state during the test, but this is not required, and hardcoding is possible. This distinction can potentially be declared by the manufacturer.
· Synchronization (time and frequency) between the Tester and IAB-MT can be established in several alternative ways. All options are feasible as the IAB-node can support one or several ways of synchronization:
· OTA via Uu, e.g., using PSS/SSS, T-RS signals as a part of connection establishment procedure.
· OTA via a proprietary error free radio link.
· Over a conducted interface, e.g., 10 MHz or PPS reference from the tester/TE.
· Over the conducted interface, e.g. from the GNSS reference.
· Error-free HARQ feedback should be provided from IAB-MT to the Tester. The exact type of feedback can be decided by the manufacture. In general, three options are possible
· HARQ feedback over conducted interface.
· HARQ feedback over error-free Uu interface, i.e., over PUCCH.
· HARQ feedback over error-free radio link.
· Tester sends PHY signals over defined FRCs, on a slot by slot basis. In PDSCH tests, HARQ feedback is taken into account by the tester/TE.
· IAB-MT under test accumulates statistics and calculates test metrics, e.g., PDSCH throughput based on CRC check or ACK/NACK.
A proposed scheme of the conformance test setup is shown in Figure 10 and Figure 11 for conducted and radiated cases, respectively.


[bookmark: _Ref53157884]Figure 10: Functional setup for IAB-MT performance requirements testing, conducted conditions.


[bookmark: _Ref53157885]Figure 11: Functional setup for IAB-MT performance requirements testing, radiated conditions.

[bookmark: _Ref54385081]RAN4 to agree on a test setup that offers the possibility for testing with a unidirectional Uu interface. The DUT being allowed to knowingly be in a L1/L2 test mode with hardcoded RRC and using TDD pattern independent FRC-like requirements to describe the KPI relevant channel structure. Time synchronization can be provided either via the digital feedback link from the tester or by a common (e.g., GNSS) source, or by Uu interface.
IAB-MT performance requirements
The WF of RAN4#96-e has recommended for all companies to supply detail on how they see rel-15/16 UE demod requirements being re-used for IAB-MTs. Based on V16.2.0 of TS 38.101-4, we have compiled Table 1 that gives a first opinion on how the parts can be re-used. Due to the length of the table, it can be found in the Appendix of this contribution.
In summary, we proposed to 
· Copy-paste from Rel-15 requirements only (Rel-16 requirements can be added according to operator request).
· Skip FDD requirements.
· Skip 2Rx requirements.
· Skip SDR requirements
(as argued in an earlier section).
· Heavily down scope CSI reporting requirements and requirements with overlapping CSI-RS
(assumed deployment scenario, i.e., stable LoS environment with one fixed directed beam between DU and MT, is not reliant on CSI).
· Low MCS requirements are not necessarily needed for IAB-nodes.
· Skip LTE-NR coexistence/DC/etc. requirements

[bookmark: _Ref54385090]RAN4 to down select the UE demod requirements to be re-used for MT demod requirements.
[bookmark: _Ref54385096]RAN4 to down select the UE demod requirements to be re-used for MT demod requirements, following the list above.

Following our proposals for simplification of the test setup, we need to modify/simply the UE demod test parameters, as follows:
[bookmark: _Ref54385102]RAN4 to remove the following parameters from the UE demod PDSCH requirements and leave them up to implementation: PDCCH configuration, K1 value, CSI-RS for tracking, ZP CSI-RS.
[bookmark: _Ref54385107]RAN4 to remove the following parameters from CSI reporting requirements and leave them up to implementation: PDCCH configuration, K1 value, CSI-RS for tracking, ZP CSI-RS.
[bookmark: _Ref54385113]RAN4 to remove the CSI-RS for tracking parameters from the UE demod PDCCH requirements and leave them up to implementation.

Conclusion
In this paper, we highlight some critical aspects of IAB technology and architecture, overview the existing BS and UE conformance testing setups, and propose a new IAB-MT test setup. Furthermore, we overview the performance requirements to be re-used/adapted/followed for IAB-MT.
We have made the following observations and proposals:

IAB deployment and architecture:
1. Both IAB-MT and IAB-DU are essentially the parts of the same infrastructure node, i.e., BS or IAB-node, deployed by a RAN vendor.
1. RAN4 to consider IAB-MT as a part of a network node with test setup and performance requirements based on the BS approach.

For the BH data, the bearers are terminated at the PDCP layer of UEs. For SA mode, the establishment of DRBs is optional. Hence, the IAB-MT U-Plane protocol stack can be different from the traditional UE protocol stack. The test mode commands cannot be read at the IAB-MT.
The behavior of IAB-node BH links is much more predictable and less dynamic than in traditional RAN scenarios.
RAN4 to consider a simplification of the performance requirements for IAB-MT, when compared to UE requirements, to address IAB-node deployment scenarios.
It is up to the implementation how IAB-node gets timing based on available synchronization sources, i.e., it can be done OTA, using the Uu interface, or based on GNSS source.

Conformance testing setup:
According to general performance requirements from TS 38.141-2, in the tests performed with signal generators, a synchronization signal may be provided from the BS to the signal generator to enable the correct timing of the wanted signal. The HARQ feedback could be done as an RF feedback or as a digital feedback. The HARQ feedback should be error-free [8]. In practice, time and frequency synchronization between the BS under test and the signal generator can be performed over the same connection together with HARQ/RV feedback used in PUSCH tests. HARQ feedback is needed only for correct retransmissions from the signal generator. The BS itself does throughput evaluation.
RAN4 to adopt the approach used in BS testing, where HARQ/RV feedback could be done via an error-free digital feedback (RF or cable link), and performance indicators are derived by the DUT, i.e., by the IAB-MT.
For the OTA testing, coordinate reference point and orientation of the BS under test is for manufacturer declaration.
RAN4 to adopt for IAB-MT the approach used in BS testing where, coordinate reference point and orientation of the BS under test is for manufacturer declaration.
In the UE tests, the system simulator performs the measurement of KPIs to be validated by the performance requirements, i.e., not by the device under test (DUT)/UE.
UE test loop mode A is mandatory to all 5GS UEs. It requires loopback of PDCP SDUs and the establishment of bi-directional radio bearers. Considering Observation 2 that DRBs and U-Plane PDCP are not mandatory for the IAB-MT, test loop mode A cannot always be established for IAB-MT. However, in UE demodulation performance testing, loopback is used only in sustained downlink data rate (SDR) tests.
Do not use the data loopback test function and consequently do not specify SDR tests for IAB-MT.
Since the UE tests are performed in RRC connected state with test mode On, transmission of some of the PHY signals depends on the slot number and TDD UL-DL pattern. Thus, the UL demodulation performance tests are performed not over FRCs with simpler configuration like it is in BS testing, but for Reference Measurement Channels (RMC), which change between slots and have bi-directional transmission.
RAN4 to consider following the BS approach and specify the performance requirements for IAB-MT in a way that preserves freedom in the selection of TDD UL-DL patterns, e.g., using FRC approach, and does not require RRC connection state established.
REFSENS needed for radiated UE tests has initial conditions that require UE test loop function to be implemented and turned on. Moreover, the test procedure itself includes RX beam peak direction search described in Annex K of TS 38.521-2.
RAN4 to adopt the approach used in BS testing where coordinate reference point and orientation of the IAB-MT under test is for manufacture declaration.
RAN4 to agree on a test setup that offers the possibility for testing with a unidirectional Uu interface. The DUT being allowed to knowingly be in a L1/L2 test mode with hardcoded RRC and using TDD pattern independent FRC-like requirements to describe the KPI relevant channel structure. Time synchronization can be provided either via the digital feedback link from the tester or by a common (e.g., GNSS) source, or by Uu interface.

IAB-MT performance requirements:
RAN4 to down select the UE demod requirements to be re-used for MT demod requirements.
RAN4 to down select the UE demod requirements to be re-used for MT demod requirements, following the list above.
RAN4 to remove the following parameters from the UE demod PDSCH requirements and leave them up to implementation: PDCCH configuration, K1 value, CSI-RS for tracking, ZP CSI-RS.
RAN4 to remove the following parameters from CSI reporting requirements and leave them up to implementation: PDCCH configuration, K1 value, CSI-RS for tracking, ZP CSI-RS.
RAN4 to remove the CSI-RS for tracking parameters from the UE demod PDCCH requirements and leave them up to implementation.
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Appendix
[bookmark: _Ref54205394]Table 1: Proposed UE demod requirement re-use for IAB-MT demod.
	TS 38.101-4
	Section
	Recommendation

	5
	Demodulation performance requirements (Conducted requirements)
	

	5.1
	General
	N/A

	5.1.1
	Applicability of requirements
	N/A

	5.1.1.1
	General
	N/A

	5.1.1.2
	Applicability of requirements for different number of RX antenna ports
	N/A

	5.1.1.3
	Applicability of requirements for optional UE features
	N/A

	5.1.1.4
	Applicability of requirements for mandatory UE features with capability signalling
	N/A

	5.2
	PDSCH demodulation requirements
	

	5.2.1
	1RX requirements
	Skip

	5.2.2
	2RX requirements
	Skip

	5.2.2.1
	FDD
	Skip

	5.2.2.1.1
	Minimum requirements for PDSCH Mapping Type A
	Skip

	5.2.2.1.2
	Minimum requirements for PDSCH Mapping Type A and CSI-RS overlapped with PDSCH
	Skip

	5.2.2.1.3
	Minimum requirements for PDSCH Mapping Type B
	Skip

	5.2.2.1.4
	Minimum requirements for PDSCH Mapping Type A and LTE-NR coexistence
	Skip

	5.2.2.2
	TDD
	Skip

	5.2.2.2.1
	Minimum requirements for PDSCH Mapping Type A
	Skip

	5.2.2.2.2
	Minimum requirements for PDSCH Mapping Type A and CSI-RS overlapped with PDSCH
	Skip

	5.2.2.2.3
	Minimum requirements for PDSCH Mapping Type B
	Skip

	5.2.2.2.4
	Minimum requirements for PDSCH Mapping Type A and LTE-NR coexistence
	Skip

	5.2.3
	4RX requirements
	Follow the principle of
(Simplify RMC, MCS)

	5.2.3.1
	FDD
	Skip

	5.2.3.1.1
	Minimum requirements for PDSCH Mapping Type A
	Skip

	5.2.3.1.2
	Minimum requirements for PDSCH Mapping Type A and CSI-RS overlapped with PDSCH
	Skip

	5.2.3.1.3
	Minimum requirements for PDSCH Mapping Type B
	Skip

	5.2.3.1.4
	Minimum requirements for PDSCH Mapping Type A and LTE-NR coexistence
	Skip

	5.2.3.2
	TDD
	Follow the principle of

	5.2.3.2.1
	Minimum requirements for PDSCH Mapping Type A
	Follow the principle of

	5.2.3.2.2
	Minimum requirements for PDSCH Mapping Type A and CSI-RS overlapped with PDSCH
	Skip

	5.2.3.2.3
	Minimum requirements for PDSCH Mapping Type B
	Follow the principle of

	5.2.3.2.4
	Minimum requirements for PDSCH Mapping Type A and LTE-NR coexistence
	Skip

	5.3
	PDCCH demodulation requirements
	Follow the principle of

	5.3.1
	1RX requirements
	Skip

	5.3.2
	2RX requirements
	Skip

	5.3.2.1
	FDD
	Skip

	5.3.2.1.1
	1 Tx Antenna performances
	Skip

	5.3.2.1.2
	2 Tx Antenna performances
	Skip

	5.3.2.2
	TDD
	Follow the principle of

	5.3.2.2.1
	1 Tx Antenna performances
	Skip

	5.3.2.2.2
	2 Tx Antenna performances
	Skip

	5.3.3
	4RX requirements
	Follow the principle of
(Simplify RMC, MCS)

	5.3.3.1
	FDD
	Skip

	5.3.3.1.1
	1 Tx Antenna performances
	Skip

	5.3.3.1.2
	2 Tx Antenna performances
	Skip

	5.3.3.2
	TDD
	Follow the principle of

	5.3.3.2.1
	1 Tx Antenna performances
	Follow the principle of

	5.3.3.2.2
	2 Tx Antenna performances
	Follow the principle of

	5.4
	PBCH demodulation requirements
	Copy Paste

	5.4.1
	1RX requirements
	Skip

	5.4.2
	2RX requirements
	Skip

	5.4.2.1
	FDD
	Skip

	5.4.2.2
	TDD
	Skip

	5.4.3
	4RX requirements
	Copy Paste

	5.4.3.1
	FDD
	Skip

	5.4.3.2
	TDD
	Copy Paste

	5.5
	Sustained downlink data rate provided by lower layers
	Skip

	5.5.1
	FR1 single carrier requirements
	Skip

	5.5A
	Sustained downlink data rate provided by lower layers
	Skip

	5.5A.1
	FR1 CA requirements
	Undecided

	6
	CSI reporting requirements (Conducted requirements)
	Follow the principle of

	6.1
	General
	Skip

	6.1.1
	Applicability of requirements
	Skip

	6.1.1.1
	General
	Skip

	6.1.1.2
	Applicability of requirements for different number of RX antenna ports
	Skip

	6.1.1.3
	Applicability of requirements for optional UE features
	Skip

	6.1.1.4
	Applicability of requirements for mandatory UE features with capability signalling
	Skip

	6.1.2
	Common test parameters
	Skip

	6.2
	Reporting of Channel Quality Indicator (CQI)
	Follow the principle of

	6.2.1
	1RX requirements
	Skip

	6.2.2
	2RX requirements
	Skip

	6.2.2.1
	FDD
	Skip

	6.2.2.1.1
	CQI reporting definition under AWGN conditions
	Skip

	6.2.2.1.2
	CQI reporting under fading conditions
	Skip

	6.2.2.2
	TDD
	Skip

	6.2.2.2.1
	CQI reporting definition under AWGN conditions
	Skip

	6.2.2.2.2
	CQI reporting under fading conditions
	Skip

	6.2.3
	4RX requirements
	Follow the principle of

	6.2.3.1
	FDD
	Skip

	6.2.3.1.1
	CQI reporting definition under AWGN conditions
	Skip

	6.2.3.1.2
	CQI reporting under fading conditions
	Skip

	6.2.3.2
	TDD
	Follow the principle of

	6.2.3.2.1
	CQI reporting definition under AWGN
	Follow the principle of

	6.2.3.2.2
	CQI reporting under fading conditions
	Follow the principle of

	6.3
	Reporting of Precoding Matrix Indicator (PMI)
	Skip

	6.3.1
	1RX requirements
	Skip

	6.3.2
	2RX requirements
	Skip

	6.3.2.1
	FDD
	Skip

	6.3.2.1.1
	Single PMI with 4TX TypeI-SinglePanel Codebook
	Skip

	6.3.2.1.2
	Single PMI with 8TX TypeI-SinglePanel Codebook
	Skip

	6.3.2.1.3
	Single PMI with 16TX TypeI-SinglePanel Codebook
	Skip

	6.3.2.1.4
	Single PMI with 32TX TypeI-SinglePanel Codebook
	Skip

	6.3.2.2
	TDD
	Skip

	6.3.2.2.1
	Single PMI with 4TX TypeI-SinglePanel Codebook
	Skip

	6.3.2.2.2
	Single PMI with 8TX TypeI-SinglePanel Codebook
	Skip

	6.3.2.2.3
	Single PMI with 16TX TypeI-SinglePanel Codebook
	Skip

	6.3.2.2.4
	Single PMI with 32TX TypeI-SinglePanel Codebook
	Skip

	6.3.3
	4RX requirements
	Skip

	6.3.3.1
	FDD
	Skip

	6.3.3.1.1
	Single PMI with 4TX TypeI-SinglePanel Codebook
	Skip

	6.3.3.1.2
	Single PMI with 8TX TypeI-SinglePanel Codebook
	Skip

	6.3.3.1.3
	Single PMI with 16TX TypeI-SinglePanel Codebook
	Skip

	6.3.3.1.4
	Single PMI with 32TX TypeI-SinglePanel Codebook
	Skip

	6.3.3.2
	TDD
	Skip

	6.3.3.2.1
	Single PMI with 4TX TypeI-SinglePanel Codebook
	Skip

	6.3.3.2.2
	Single PMI with 8TX TypeI-SinglePanel Codebook
	Skip

	6.3.3.2.3
	Single PMI with 16TX TypeI-SinglePanel Codebook
	Skip

	6.3.3.2.4
	Single PMI with 32TX TypeI-SinglePanel Codebook
	Skip

	6.4
	Reporting of Rank Indicator (RI)
	Skip

	6.4.1
	1RX requirements
	Skip

	6.4.2
	2RX requirements
	Skip

	6.4.2.1
	FDD
	Skip

	6.4.2.2
	TDD
	Skip

	6.4.3
	4RX requirements
	Skip

	6.4.3.1
	FDD
	Skip

	6.4.3.2
	TDD
	Skip

	7
	Demodulation performance requirements (Radiated requirements)
	Repeated as conducted
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