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1. Background
The discussion on frequency error requirement was triggered in the contribution[1], then RAN4 agreed that frequency error requirement of LTE can be reused for NR range1. 

In order to promote the specification standardization, we provide a text proposal to TR38.xxx on frequency error for range1 NR BS in this contribution.
2. Proposal

It is proposed that the attached text proposal is included in TR38.xxx.
3. References

[1] R4-1705374, Discussion on frequency error requirement of NR BS, ZTE, RAN4#83
[2] R4-170xxxx, TP of frequency error requirement for range1 NR BS, ZTE, RAN4 NR AH#3
[3] R4-170xxx, TP of TR 38.xxx (BS RF): frequency error requirement 
TEXT PROPOSAL:
6.5
Transmitted signal quality

6.5.1 
General

Unless otherwise stated, the requirements in clause 6.5 apply per antenna connector for 1-C type NR BS, or per TAB connector for 1-H type NR BS, during the transmitter ON period.
6.5.2

Frequency error 
Frequency error performance mainly depends on PLL performance within transceiver chain and the timing and synchronization performance. The example approach of timing and synchronization in the real network is to deploy one GNSS receiver with BS, then high quality GNSS receiver derives frequency and timing from the satellite signals and the synchronization equipment then use it as reference clock for network timing. This approach has been adopted for legacy system, like GSM, UTRA and E-UTRA for many years. Therefore for range1 NR, it is also quite beneficial to reuse existing timing and synchronization network directly to reduce the network construction cost. Meanwhile, similar PLL performance of NR BS as E-UTRA BS is also expected as they are operating at the same frequency range. Based on the above considerations, RAN4 agreed that frequency error requirement of LTE can be reused for NR range1. 

The frequency error requirement is defined to capture the maximum allowable difference between an assigned frequency and the actual generated frequency. The frequency error requirement is a regulatory requirement in some regions.


The core requirement for the conducted frequency error for FR1 requirement will be reused from conducted frequency error requirement from TS 37.105 [x] specification. 

For conformance testing purposes, the frequency error shall be tested at the maximum and minimum power settings (together with the EVM test).


------------------------------ Next modified section ------------------------------
8.6
OTA transmitted signal quality

8.6.1

General


Unless otherwise stated, the requirements in clause 8.6 apply during the transmitter(s) ON period.

8.6.2

OTA frequency error for FR1
The OTA frequency error requirement is defined to capture the maximum allowable difference between an assigned frequency and the actual generated frequency. The frequency error requirement is a regulatory requirement in some regions.


Based on the motivation captured in TS 37.843 [x], the OTA frequency error will be correlated among all TRX units forming the beam, hence the frequency error is coherent, will have a ‘flat’ response in the spatial domain, i.e. OTA frequency error will not depend on the selection of the measurement point within beam’s compliance directions set.
As the frequency error is flat in the spatial domain it is only necessary to show conformance in a single direction. Therefore, the OTA frequency error requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range.  The requirement needs to be defined so that all transmitter units are active and the system is operating at the declared maximum rated total radiated power. 
Based on considerations for conducted frequency error requirement in section 6.5.2, conducted frequency error requirement will be reused for OTA frequency error requirement in FR1. 

For the sake of minimising the number of spatial declarations and as frequency error testing is generally done at the same time as OTA EVM testing the ‘reference direction’ of the [OTA compliance peak directions set] is the most suitable direction to define for the conformance testing. 
For conformance testing purposes, the OTA frequency error shall be tested at the maximum and minimum power settings (together with the EVM test).
*********************End of change*****************
