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1. Introduction
In last RAN4 #98 meeting, a new WF for TDD repeater [1] is approved. Although there are many FFS in the WF, it is only used to show the principle and help to direct the following discussion. Based on online discussion related agreements have been listed below including
· RAN4 specify RF requirements based on the assumptions of TDD repeater has to synchronize to the gNB for TDD DL-UL pattern 
· FFS whether dedicated requirements need to be specified for the sync with gNB
· FFS the exact methods to achieve sync with gNB in repeater side, implementation based on solution not excluded;
· RAN4 should respect the WID scope, to focus the discussion which aligned with the WID
Note: The definition of “precise of synchronization between TDD repeater and the gNB for TDD DL-UL pattern” need to be further clarified in RAN4.  
In this contribution, we focus on TDD synchronization related requirements for NR repeater.
2. Discussion
2.1 TDD timing accuracy
In UTRA repeater spec, timing accuracy requirement is defined to regulate repeater synchronization with donor network node, which include the downlink ramp on/off time and uplink ramp on/off time in terms of chip. The downlink/uplink gain versus time should meet the mask specified in TS 25.116 as below. The beginning and end point of downlink/uplink burst are calculated according to the trigger given by NodeB or LCR TDD signal generator. 
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last meeting, some synchronization methods have been proposed to synchronize with network. However, whether which synchronization method has been used in practical implement, the time domain behaviour of repeater is triggered by donor network. Therefore, the same method could still apply to NR TDD repeater by defining time offset relative to the trigger given by gNB or some other TDD signal generator. 
Proposal 1: for timing accuracy, the same method as TDD UTRA repeater could be reused by defining DL/UL ramp on/off time.
2.2 dedicated RF requirements 
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One typical architecture for TDD repeater is presented as above with one Baseband processor to decode synchronization signalling. For these baseband processor or other equivalent components, they have to be able to know time behaviour of network even when repeater is deployed relatively far from donor gNB. Otherwise, repeater can’t work anymore. Therefore, some dedicated Rx requirements are needed.
REFSENSE is one typical receiver requirement to regulate decoding capability as the minimum received mean power. In most cases the received power is larger than required REFSENSE limits and only when receiver is deployed at cell edge the received power may equal to REFSENSE. For repeater, it wouldn’t be deployed where received power equals to REFSENSE. In fact, it would be located where received power is much larger than REFSENSE. Therefore, compared with NR spec, repeater’s DL REFSENSE could be much relax and is based on deployment scenarios.
REFSENSE is defined based on four factors including minimum SNR, BW, implementation margin and NF as presented in following formula. 

· SNR: In some deployment scenario, legacy -1 dB SNR may still apply to repeater when QPSK modulation scheme is used for repeater network. In other deployment scenario higher modulation scheme is the baseline for REFSENSE calculation and -1dB SNR is not applicable anymore. Therefore, SNR assumption for REFSENSE calculation is different and related to deployment scenario.
Observation 1: SNR assumption are different for different deployment scenario when calculate REFSENSE.
· Noise floor is equal to -174dBm/Hz plus bandwidth, both of which are the same for NR and repeater. 
· 2.5dB implementation margin is used when defining NR spec to contain all other variable factors such as temperature. The same or a little larger value could be considered for NR repeater.
· NF is the key factor for receiver to reflect how much extra noise has been added due to non-linearity. For BS MA, MR and LA BS classes, 5dB, 10dB and 13dB have been assumed when evaluating RF requirements. The main reason why NF of LA or MR is much larger than WA is that large NF could help reject out of channel jammer when testing ACS or blocking requirements. However, all of these receiver blocking requirements wouldn’t be specified for repeater. Therefore, smaller NF are expected. Considering the main role repeater plays is amplification, large front-end gain could help reduce whole link NF. 
Proposal 2: 5dB NF is suggested for all repeaters. 
Based on above analysis, it may be hard to define a uniform REFSENSE requirement for multiple deployment scenarios. NF may be the equivalent requirements as REFSENSE to regulate repeater receiver requirements.
Observation 2: it’s hard to define a uniform REFSENSE requirement, which is variable and related to the practical deployment scenarios. 
Proposal 3: NF is the equivalent requirements as REFSENSE for TDD to make sure repeater could decode synchronization signalling.  
3. Conclusions
In this contribution, TDD timing accuracy and dedicated RF requirements for TDD repeater are discussed with following observations and proposals:
Proposal 1: for timing accuracy, the same method as TDD UTRA repeater could be reused by defining DL/UL ramp on/off time.
Observation 1: SNR assumption are different for different deployment scenario when calculate REFSENSE.
Proposal 2: 5dB NF is suggested for all repeaters.
Observation 2: it’s hard to define a uniform REFSENSE requirement, which is variable and related to the practical deployment scenarios.
Proposal 3: NF is the equivalent requirements as REFSENSE for TDD to make sure repeater could decode synchronization signalling.
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