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1 Introduction
In RAN4#97e, IAB test framework is discussed and in [1], it is stated:

· Test linkage between TE and DUT (IAB-MT) need to be further discussed including what’s the basis information needed, and which part can be left open to implementation.

· Left up to implementation on how L1/L2 is configured for testing

· TS descriptions of environments shall not mandate specific equipment and therefore allow flexibility in connection setup

· As a baseline for further work, it is assumed that IAB-MT measurements take place in the same environment as IAB-DU measurements

It is agreed in [1] not mandate the test equipment so BS test equipment should be applicable to test IAB-MT RF TX and RX requirement. How the BS test equipment can be setup to test RF TX/RX is not discussed in RAN4#97e. In this paper, we present our investigation on this frequency error test on IAB-MT specifically.
2 Discussion
In TS 38.174, the frequency requirement is specified as below:
6.5.1.2 IAB-MT frequency error
The IAB-MT basic measurement interval of modulated carrier frequency is 1 UL slot. The mean value of basic measurements of IAB-MT modulated carrier frequency shall be accurate to within ± 0.1 PPM observed over a period of 1 ms of cumulated measurement intervals compared to the carrier frequency received from the parent node.

The RF signal frequency error requirement for IAB-MT is the difference between two frequencies, one is the parent IAB-DU frequency and the other is the IAB-MT frequency. Principle wise, this is the similar with BS testing on RF signal frequency error requirement. BS frequency error requirement is the absolute frequency error difference between two frequencies, it compares the DUT frequency and the reference frequency. The test setup is illustrated in Figure 1.
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Figure 1 : DUT and TE using the external synch reference (a) or DUT generated sync reference (b) for RF TX testing

The frequency error is tested together with the EVM test as the constant frequency error appears as a phase error addition to Error vector on top of the fluctuating phase error caused by phase noise. Figure 1 illustrated the frequency error test mechanism together with EVM test.
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Figure 1: Error vector caused by LO phase noise and frequency error
In BS frequency error test, the reference frequency should be ideal clock which has no frequency error itself but in reality, to build and deploy such a test equipment in testing lab is costly. The hardware (PLL chain and transceiver) added phase error does not depend on the reference frequency accuracy thus a cheaper solution when relative stable and good accurate reference frequency could be used. IAB-MT frequency error requirement requires the comparison between parent DU and its own frequency and thus it straightforward that Figure 1 (b) is test setup but Figure 1(a) also assure the frequency error is compared with parent IAB with the DUT (IAB-MT) indirectly as the frequency is the same. 
Proposal-1: Use the Figure 1 test setup as one alternative for the IAB-MT frequency error test setup when BS test equipment is used.
3. Text Proposal

--------------------------------------------------Start of TP------------------------------------------------------

6.x.y
OTA frequency error

6.x.y.1 
Definition and applicability

OTA frequency error for IAB-DU is the measure of the difference between the actual IAB-DU transmit frequency and the assigned frequency. The same source shall be used for RF frequency and data clock generation.
OTA frequency error for IAB-MT is the measure of the difference between the actual IAB-MT transmit frequency and the the carrier frequency received from the parent node. The same source shall be used for RF frequency and data clock generation.
OTA frequency error requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range.

6.x.y.2 
Minimum Requirement

The minimum requirements for IAB-DU type 1-O and type 2-O are in TS 38.174 [x], clause 9.6.1.1.
The minimum requirement for IAB-MT type 1-O is in TS 38.174 [x], clause 9.6.1.2.2.

The minimum requirement for IAB-MT type 2-O is in TS 38.174 [x], clause 9.6.1.2.3.

6.x.y.3 
Test purpose

The test purpose is to verify that OTA frequency error is within the limit specified by the minimum requirement.

6.x.y.4
  
Method of test

Requirement is tested together with OTA modulation quality test, as described in clause 6.6.3.

6.x.y.4.1
Initial conditions

Directions to be tested: OTA coverage range reference direction (D.35).

6.x.y.5

Test Requirements

The modulated carrier frequency of each NR carrier configured by the IAB-DU shall be accurate to within the accuracy range given in table 6.x.y.5-1 observed over 1 ms.

Table 6.x.y.5-1: OTA frequency error test requirement for IAB-DU type 1-O and IAB-DU type 2-O
	IAB-DU class
	Accuracy

	Wide Area IAB-DU
	±(0.05 ppm + 12 Hz)

	Medium Range IAB-DU
	±(0.1 ppm + 12 Hz)

	Local Area IAB-DU
	±(0.1 ppm + 12 Hz)



The modulated carrier frequency of each NR carrier configured by the IAB-MT shall be accurate to within the accuracy range given in table 6.x.y.5-2 observed over 1 ms.

Table 6.x.y.5-2: OTA frequency error test requirement for IAB-MT type 1-O and IAB-MT type 2-O
	IAB-MT class
	Accuracy

	Wide Area IAB-MT
	±(0.1 ppm + [12] Hz)

	Medium Range IAB-MT
	±(0.1 ppm + [12] Hz)

	Local Area IAB-MT
	±(0.1 ppm + [12] Hz)


--------------------------------------------------End of TP------------------------------------------------------

3 Conclusions

In this contribution, we have provided our view on IAB-MT frequency error test setup and have below proposal:
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