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1.	Introduction
[bookmark: _Hlk67504958]The work item for extending current NR operation to 71 GHz was approved at TSG RAN#91-e [1]. One of the objectives of this work item is to define BS conformance testing requirements for the band(s) in the frequency range between 52.6GHz and 71GHz. This topic was discussed at TSG RAN4#103-e and a WF was agreed [2]. 
This contribution provides proposals on BS transmitter conformance testing requirements for extending current NR operation to 71 GHz based on the agreed WF.

2.	Discussion
2.1	Specification impact
The following points were agreed in [2]:
· Use measurement setup framework in TS 38.141-2 Annex D and E as baseline, update as necessary
· RAN4 recommend to include TR37.941 into WID to capture MU analysis 
For BS type 2-O transmitter testing, OTA measurement system set-up is provided as informative content in TS 38.141-2 [3] Annex E1. The OTA chamber shown in the figures in this annex is intended to be generic and can be replaced with any suitable OTA chamber (Far field anechoic chamber, CATR, Near field chamber, PWS, etc.). The suitability of each OTA chamber for each transmitter test in the frequency range between 52.6GHz and 71GHz should be studied and confirmed by TE vendors, or the list of OTA chamber should be updated for each BS type 2-O transmitter test in the frequency range between 52.6GHz and 71GHz.
[bookmark: _Hlk110590996]Proposal 1: The suitability of each OTA chamber (Far field anechoic chamber, CATR, Near field chamber, PWS, etc.) for each transmitter test in the frequency range between 52.6GHz and 71GHz should be studied and confirmed by TE vendors, or the list of OTA chamber should be updated for each BS type 2-O transmitter test in the frequency range between 52.6GHz and 71GHz.

2.2	Test environment
The following points were agreed in [2]:
· [bookmark: _Hlk110591283]Further study for path loss related issues and assumptions are needed.
· Further study measurement uncertainty considering at least
· Measurement capabilities with and without mixer including supported frequency range and MU
· Need for additional components e.g. LNA, mixer in the signal chain
· Need for additional measurement procedure
· Both small and larger array sizes need to be considered in path loss evaluations to account for different implementations
The above points are related to the measurement capabilities depending on the TE implementations. Therefore, the measurement capabilities resulting from different TE implementations should be studied and provided by TE vendors to decide the achievable and satisfactory measurement performance for BS type 2-O transmitter testing in the frequency range between 52.6GHz and 71GHz.
Proposal 2: The measurement capabilities resulting from different TE implementations should be studied and provided by TE vendors to decide the achievable and satisfactory measurement performance for BS type 2-O transmitter testing in the frequency range between 52.6GHz and 71GHz.

2.3	Test configurations
The following points were agreed in [2]:
· Issue 3-5-1: test configuration signal for FR2-2
· Option 1: to define the TC signals for 52.6-71GHz as shown in Table 4.7.2.1-2a. (R4-2209590)
Table 4.7.2.1-2a: Signal to be used to build NR TCs for FR2-2 BS type 2-O
	Operating band characteristics
	 
	FDL_high – FDL_low ≤ 5000 MHz

	TC signal
	BWchannel
	400 MHz (Note 1, Note 2)

	characteristics
	Subcarrier spacing
	Smallest supported subcarrier spacing declared per operating band (D.7)

	NOTE 1:    BS vendor can decide to test with 100 MHz BS channel bandwidth and smallest supported SCS declared per operating band (D.7) instead of 400 MHz BS channel bandwidth in certain regions, where spectrum allocation and regulation require testing with 100 MHz.
NOTE 2:    If this BS channel bandwidth is not supported, the narrowest supported BS channel bandwidth declared per operating band (D.7) shall be used.
	 
	 



NOTE: 400MHz has already been agreed as mandatory channel bandwidth for FR2-2 in main session.
· Option 2: other options

· Issue 3-5-2: applicable test configurations for FR2-2
· Option 1: only NRTC1 and NRTC2 is applicable for 52.6-71GHz (R4-2209590)
· Option 2: other options

· Issue 3-5-3: test cases for FR2-2
· Option 1: agree to reuse the existing test case for FR2-1 NR BS conformance testing for FR2-2. (R4-2209590)
· Moderator: In the Tdoc this proposals refers to placement of RF channels
· Option 2: other options
For transmitter test configuration signal for FR2-2, the maximum FDL_high – FDL_low is 14000 MHz [4]. Therefore, 14000 MHz should replace 5000 MHz in Table 4.7.2.1-2a. (R4-2209590) for BS type 2-O transmitter testing in the frequency range between 52.6GHz and 71GHz.
Proposal 3: The maximum FDL_high – FDL_low of 14000 MHz should replace 5000 MHz in Table 4.7.2.1-2a. (R4-2209590) for BS type 2-O transmitter testing in the frequency range between 52.6GHz and 71GHz.

2.4	Test models
The following points were agreed in [2]:
· Issue 3-6-2: Test model data length
· Have the same length on EVM measurement time length and Test model data length
· Issue 3-6-3: EVM measurement time length
· Agreement reached in issue 3-6-2. Discuss further dependency of TDD pattern, data length and absolute measurement time.
For EVM measurement time length and test model data length, using a fixed number of slots (e.g., 80 slots) has the advantage that the number of DMRS symbols is the same for all SCSs, so the same MU can be applied for all SCSs, while it has the disadvantage that the test time is different for each SCS (longer test time for smaller SCS). On the other hand, using a fixed time duration (e.g., 5 ms) has the advantage that the test time is the same for all SCSs, while it has the disadvantage that the number of DMRS symbols is different for each SCS (more DMRS symbols for larger SCS), so different MU may need to be applied for each SCS.
Since MU is a very important parameters and sometime requires lengthy discussion to agree on in RAN4, we propose to select an option so that the same MU can be applied to all SCSs. Therefore, we propose to focus on using a fixed number of slots and select the number of slots to ensure a good trade-off between the test time and MU (shorter test time means fewer DMRS symbols which in turn means higher MU). For example, the EVM measurement results with shorter measurement time were provided in [5], it would be helpful to have more s.d. results at 4-8 ms analysis length to see the rate of s.d. reduction over this range.
Note that the averaged EVM (TDD) calculation in TS 38.141-2 [3] Annex L.7.2 already has provision to calculate the averaged EVM across different measurement intervals to ensure a minimum averaging length independent of the TDD pattern used in the text model. Therefore, there is no need to adjust the EVM measurement time length depending on TDD pattern used in the text model.
Proposal 4: Focus on using a fixed number of slots for EVM measurement time length and test model data length and select the number of slots to ensure a good trade-off between the test time and MU for BS type 2-O transmitter testing in the frequency range between 52.6GHz and 71GHz.
Proposal 5: There is no need to adjust the EVM measurement time length depending on TDD pattern used in the text model for BS type 2-O EVM test in the frequency range between 52.6GHz and 71GHz.

3.	Conclusion
This contribution has provided proposals on BS transmitter conformance testing requirements for extending current NR operation to 71 GHz based on the agreed WF. They are summarized as follows.
Proposal 1: The suitability of each OTA chamber (Far field anechoic chamber, CATR, Near field chamber, PWS, etc.) for each transmitter test in the frequency range between 52.6GHz and 71GHz should be studied and confirmed by TE vendors, or the list of OTA chamber should be updated for each BS type 2-O transmitter test in the frequency range between 52.6GHz and 71GHz.
Proposal 2: The measurement capabilities resulting from different TE implementations should be studied and provided by TE vendors to decide the achievable and satisfactory measurement performance for BS type 2-O transmitter testing in the frequency range between 52.6GHz and 71GHz.
Proposal 3: The maximum FDL_high – FDL_low of 14000 MHz should replace 5000 MHz in Table 4.7.2.1-2a. (R4-2209590) for BS type 2-O transmitter testing in the frequency range between 52.6GHz and 71GHz.
Proposal 4: Focus on using a fixed number of slots for EVM measurement time length and test model data length and select the number of slots to ensure a good trade-off between the test time and MU for BS type 2-O transmitter testing in the frequency range between 52.6GHz and 71GHz.
Proposal 5: There is no need to adjust the EVM measurement time length depending on TDD pattern used in the text model for BS type 2-O EVM test in the frequency range between 52.6GHz and 71GHz.
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