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1	Introduction 
The purpose of this paper is to propose the Test Tolerance for Release 17 FR1 TRP TRS scope to fulfill the timeline agreed in [9] at RAN5#101 for finalization of Rel17 FR1 OTA TT. This is in follow-up to the finalization of MU that was achieved at RAN5#101. 
2	Discussion 
2.1 RAN5 work on Rel-17 NR FR1 TRP TRS
RAN5 initiated a Rel-17 WID on NR FR1 TRP TRS at the May 2022 RAN5#95e meeting. This activity follows up and creates a new conformance test specification TS 38.561 to incorporate the core requirements defined in RAN4 in TS 38.161 along with other test methodology and test parameter aspects relevant to NR FR1 TRP TRS as collected in TR 38.834.
It should be noted that a preliminary assessment of the MU for the initial focus set of requirement parameters has also been provided by RAN4 and this process has been facilitated by a coordinator across the two working groups. Due to request from several operators and coordinated by the rapporteurs, an LS [1] was sent to RAN4 to consider providing the core requirements along with TT recommendations as a package.

Observation 1: Based on the LS sent by RAN5 [1] driven by operator request, the RAN4 Rel-17 WID scope was updated to provide core requirements and test tolerance recommendations as a package to RAN5. 
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After the LS from RAN5, RAN4 discussed and provided core requirements and TT recommendation as a package via the LS response in [2]

Observation 2: RAN4 responded with a recommended TT, included as a package with the Rel-17 core requirements, as requested by RAN5 [2]. 


The below snippet highlights the key Rel-17 TT recommendation from RAN4 in 
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2.2     MU and TT Timelines in RAN5 
Observation 3: RAN5 endorsed an updated timeline [9] to finalize Rel17 NR FR1 TRP TRS TT by RAN5#102.
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RAN5 finalized MU at RAN5#101 as follows:

Finalized MU for TRP
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Finalized MU for TRS
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Observation 4: Note that the NR FR1 TRP TRS MU recommendation in TR 38.834 was listed as 1.78 dB for TRP and 2.20 for TRS.

For the Lab Alignment Pass/Fail criteria +/- 0.75 * MU was considered as a baseline threshold. Since this value incorporates the uncertainty in measurements and gave a good bound on the same, this can be one option as far as test tolerance recommendation is concerned.

In delving into the actual lab measurements, all the volunteer labs easily met the lab alignment criteria during the RAN4 campaign. Therefore, if we tighten the bounds and investigate the worst-case deviation from reference value was -1.09 dB (rounded to -1.1 dB) for TRP measurements. Which maps to is 0.62 * MU and reflects the actual bound/variance in lab alignment measurements across multiple devices and in 8 volunteer labs. This led to the final TT values in the RAN4 package.

Observation 5: The recommended TT included in the package of requirements from RAN4 is based on some key analysis from RAN4 lab alignment and performance campaign data across ~70 devices tested in 8 volunteer labs.  

By comparing the finalized MU in TS 38.561 to what was recommended in TR 38.834 it can be said that there is not much change from the latter to the former. RAN4 recommended not to change the TT values even if MU changed significantly in RAN5. Considering that MU did not change much at all the TT values should be even more comfortable to adopt.

Observation 6: Finalized MU in TS 38.561 is comparable or close to initial MU recommendation. Therefore, the TT recommendation can be comfortably adopted in RAN5.
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2.3     TT Background for NR FR1 TRP/TRS 
In general, the concept of Test Tolerance addresses several aspects related to the testing procedures, i.e. Test System uncertainties, regulatory requirements, and criticality to system performance.

In FR2 OTA the concept of MTSU was used to determine the Maximum Test System Uncertainty. The value of MTSU = 1*MU has held good for several years of OTA testing and can still be applied just for completeness and computation purposes. Additional feedback from TE vendors is requested on this front.

The one change in MU from RAN5 analysis is that the definition is frequency dependent i.e. defined for <3 GHz and >=3 GHz. To follow a similar approach for TT, we can use the ratio of 0.62*MU provided by RAN4 and by using the finalized MTSU as upper bound, calculate the TT for each sub-range of frequency.

Observation 7: Pending additional feedback from TE vendors, use MTSU=1*MU. 

Observation 8: Using the recommended ratio (0.62*MTSU) from RAN4, we can compute the TT for each sub-range of frequency.
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To summarize the key observations 

· Finalized MU did not change much from the initial recommended MU value. For computation purposes, MTSU can be adopted as 1*MU (aligning with general OTA approach)
· The TT recommendation provided as part of the RAN4 package (Release 17 core requirements + TT) as requested by RAN5, motivated by operator suggestions, and holds good due to the stable finalized MU being close to initial recommended MU.
· Due to minor change in MU from initial recommendation, it also makes it very reasonable for RAN5 align with RAN4 TT recommendation not to change TT due to the close relationship with the Rel-17 core requirements developed.
Proposal 1: Agree to the below TT values for FR1 OTA TT to finalize RAN5 Release 17 FR1 TRP TRS Test Requirements
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It is advisable to continue the approach in [1] as per request from operators in RAN5 and request a similar recommendation on test tolerances as part of the package with core requirements for Release 19 as well. This will facilitate the finalization of TT in RAN5 for Release 18 as well, considering the close relation to tolerances to the core requirements as already established in Release 17. A draft of the proposed LS is included in the Appendix.
Proposal 2: Agree on an LS to RAN4 to request recommendation on test tolerances as part of the Release 18 FR1 TRP TRS Enhancements Requirements package.
Summary
Observation 1: Based on the LS sent by RAN5 [1] driven by operator request, the RAN4 Rel-17 WID scope was updated to provide core requirements and test tolerance recommendations as a package to RAN5.

Observation 2: RAN4 responded with a recommended TT, included as a package with the Rel-17 core requirements, as requested by RAN5 [2]. 

Observation 3: RAN5 endorsed an updated timeline [9] to finalize Rel17 NR FR1 TRP TRS TT by RAN5#102.

Observation 4: Note that the NR FR1 TRP TRS MU recommendation in TR 38.834 was listed as 1.78 dB for TRP and 2.20 for TRS.

Observation 5: The recommended TT included in the package of requirements from RAN4 is based on some key analysis from RAN4 lab alignment and performance campaign data across ~70 devices tested in 8 volunteer labs.  

Observation 6: Finalized MU in TS 38.561 is comparable or close to initial MU recommendation. Therefore, the TT recommendation can be comfortably adopted in RAN5.

Observation 7: Pending additional feedback from TE vendors, use MTSU=1*MU. 

Observation 8: Using the recommended ratio (0.62*MTSU) from RAN4, we can compute the TT for each sub-range of frequency

Proposal 1: Agree to the below TT values for FR1 OTA TT to finalize RAN5 Release 17 FR1 TRP TRS Test Requirements
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Proposal 2: Agree on an LS to RAN4 to request recommendation on test tolerances as part of the Release 18 FR1 TRP TRS Enhancements Requirements package.
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1	Overall description
Following the finalization of the RAN4 R18 NR FR1 TRP TRS WI core and performance parts, RAN5 will subsequently introduce a new WID to deliver conformance test cases for Rel-18 NR FR1 TRP and TRS requirements. It is general process that RAN5 will have primary responsibility for Measurement Uncertainty (MU) assessment for Rel-18 FR1 TRP/TRS for which a preliminary/placeholder MU table has been added in Annex B of TR 38.834. Further optimizing and finalizing MU values and then determine Test Tolerance (TT) for the defined test requirements will occur in RAN5.

With regards to the derivation of TT for OTA testing, there has been precedence of RAN4 kindly providing recommendations on TT along with core requirements, methodology and MU.

1) [2] shows the earliest such precedence wherein the “TRP and TRS OTA performance requirements, measurement uncertainty and test tolerance values are agreed as package as summarized” in [3] as inputs to TS 34.114 [5], while allowing for further refinements to MU in RAN5.
2) The above precedence was continued in [4] wherein RAN4 provided test tolerance recommendations for LTE MIMO OTA.
3) For 5G NR FR2 OTA, due to ecosystem needs RAN4 shifted the MU work to RAN5 as per [6] in response to the RAN5 LS in [7] and RAN5 picked up all subsequent TT definitions.
4) As recently as Release 17 for 5G NR FR1 TRP/TRS, the approach from 1) and 2) was continued and as per RAN5 request in [8] RAN4 provided the test tolerance recommendations in [9] to be utilized as a package together with Rel-17 core requirements.
[bookmark: _Hlk103846808][bookmark: _Hlk103846793]Based on the process being followed in RAN4 to derive NR FR1 TRP TRS requirements built on performance campaign test results, RAN5 understands that there is a deep relation between radiated performance requirement definition in RAN4, derived from test campaign results, and TT as indicated by the precedence in 1), 2) and 4) above.

Therefore, RAN5 respectfully requests RAN4 to provide recommendations on test tolerance values for Release 18 NR FR1 TRP and TRS enhancements along with a thorough description of the core requirements definition process so implications from MU and TT can be clarified and considered during the definition of Rel-18 FR1 TRP TRS TT in the RAN5 test specification.
2	Actions
To RAN4 
ACTION: 	 RAN5 respectfully asks RAN4 to take the above information into account and provide RAN5 with recommendations on test tolerance values for Release 18 NR FR1 TRP and TRS along with a thorough description of the core requirements definition process so that implications from MU and TT can be clarified and considered during the definition of Release 18 TT in RAN5 test specification.
3	Dates of next TSG RAN WG 5 meetings
[bookmark: OLE_LINK55][bookmark: OLE_LINK56][bookmark: OLE_LINK53][bookmark: OLE_LINK54]TSG-RAN5 Meeting #103	20th – 24th May 2024		Fukuoka, Japan
TSG-RAN5 Meeting #104	19th – 23rd August 2024		Maastricht, Netherlands
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RAN4 has discussed the TT value, the agreements are listed as follow:

+ TT value is recommended as a ratio of MU, where TT=0.62*MU; according to currently available
analysis of preliminary MU in RAN4, these values are 1.1 dB for TRP, and 1.4 dB for TRS.

- The above recommended TT values for NR FR1 TRP and TRS are decided based on the assessed
preliminary MU budget and outcome of FR1 TRP TRS lab alignment activity, thereby incorporating
the actual bounds of the lab alignment measurements and associated uncertainties [3].

- Considering the deep relation between requirements and TT for FR1 TRP TRS, RAN4 suggests not to
further modify the TT value if MU values are further modified in RANS.
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Proposal: RANS agrees to the following updated timeline for NR FR1 TRP TRS MU and TT work

- Completion of MU work by RANS by RANS#101 (Nov-2023) as per the agreed work plan [5]

RAN4 completed scenarios.

- Finalize TT for Release 17 NR FR1 TRP TRS by RAN5#102 (Feb 2024)
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