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1. Introduction
In RAN4 #98-e, the discussion on NR repeater started and the baseline for consideration of TDD repeater handling were approved [1].
In this contribution, we provide our views on NR TDD repeater synchronization assumption.
2. Discussion
2.1 Knowledge of UL/DL split
At the RAN4#98-e meeting, the WF on TDD repeater [1] was approved and captured remaining open issues on TDD repeater knowledge of UL/DL split as below.
	RAN4#98-e [1]
· RAN4 specify RF requirements based on the assumptions of repeater should be aware of the UL/DL split
· FFS on how repeater know DL/UL split
· Option 1: via the cell broadcast information
· Option 2: via proprietary application layer signaling
· Option 3: via detecting over the air
· Option 4: via pre-configuration
· FFS on whether dedicated requirements is needed to make sure repeater could decode UL/DL configuration.




A typical way for the UE to know the TDD split is to read the cell broadcast information (Option 1). The signal to be transmitted to the UE by repeater is simply amplified and relayed without any demodulation process. So, the repeater can know the TDD split by reading the cell broadcast information (SIB) coming from the gNB separately without any demodulation process to the signal to be transmitted to the UE. However, this is the case in a Stand Alone configuration that repeater connected to a gNB that transmits SIBs.
Observation 1: In the case of Stand Alone, the repeater can know the TDD split by reading the cell broadcast information (SIB) coming from the gNB separately without any demodulation process to the signal to be transmitted to the UE. 
On the other hands, regarding Non-Stand Alone, if the repeaters amplifier and relay the NR bands belonging to SCG (Secondary Cell Group) in DC, the cell broadcast information (SIB) cannot be transmitted to the NR repeater.
Observation 2: Regarding Non-Stand Alone, the cell broadcast information (SIB) cannot be transmitted to the NR repeater.
Therefore, if we choice one option from Option1 to 4, we prefer Option 1 in the case of considering SA only. In addition, if we consider NSA, we can adopt Option 2 or 4. However, concrete realization scheme like Option 2 to 4 depend on the implementation of the repeater developer and it seems to be outside the scope of standardization discussion.
Observation 3: Option 2 to 4 seems to be outside the scope of standardization discussion.
For these reasons, RAN4 should discuss how repeater to know TDD split based on Option 1, with considering NR repeater cannot get the cell broadcast information in the case of NSA.
Proposal 1: RAN4 discuss how repeater to know TDD split based on Option 1, with considering NR repeater cannot get the cell broadcast information in the case of NSA.

2.2 Group delay
At the RAN4#98-e meeting, the WF on TDD repeater [1] was approved and captured remaining open issues on TDD repeater group delay as below.
	RAN4#98-e [1]
· Clarification on the definition of group delay requirements
· Group delay is the potential delay of repeater, including the propagation delay and possible processing delay
· FFS on whether group delay requirement is needed, following aspects should be considered
· If the GP is not large enough to accommodate the additional delays
· To avoid L1-changes, for example CP design changes to avoid UL cross-symbol interference between the repeater signal and UE signal that is not amplified by repeater




As mentioned in [1], group delay is the potential delay of repeater, including the propagation delay and possible processing delay. Hence, group delay becomes the delay difference between the signal transmitted to the UE directly and the signal transmitted to the UE via the repeater.
In TR 25.956, the group delay of repeater is assumed 5 to 6 µs and this delay include propagation delay and the delay processing by filter.
LTE has only 15 kHz SCS for data transmission and it appears to have been sorted out that delay requirements do not need to be specified because the assumed group delay of the repeater is short enough delay compared with the GP length under those conditions. However, NR has newly 30 kHz SCS for FR1, 60 kHz and 120 kHz SCS for FR2 as mandatory support SCS for data transmission. Since GP length and CP length related to delay become shorter as SCS becomes larger, it needs to define the minimum requirements for delay in terms of FR1 and FR2 separately. 
Observation 4: The size of the acceptable delay on the NW side decreases as the supported SCS becomes larger.
Proposal 2: RAN4 define the requirements for the delay for FR1 and FR2.
3.	Conclusion
In this contribution, we provide views on TDD repeater synchronization assumption. The following proposals are obtained.
Knowledge of UL/DL split:
Observation 1: In the case of Stand Alone, the repeater can know the TDD split by reading the cell broadcast information (SIB) coming from the gNB separately without any demodulation process to the signal to be transmitted to the UE. 
Observation 2: Regarding Non-Stand Alone, the cell broadcast information (SIB) cannot be transmitted to the NR repeater.
Observation 3: Option 2 to 4 seems to be outside the scope of standardization discussion.
Proposal 1: RAN4 discuss how repeater to know TDD split based on Option 1, with considering NR repeater cannot get the cell broadcast information in the case of NSA.
Group delay:
[bookmark: _GoBack]Observation 4: The size of the acceptable delay on the NW side decreases as the supported SCS becomes larger.
Proposal 2: RAN4 define the requirements for the delay for FR1 and FR2.
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