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Introduction
During the RAN4#98-e meeting, a number of agreed open issues were identified and captured in [1], which are listed below. 
	
· Comparing with LTE FDD repeater, whether or not test condition and Performance assessment and Performance criteria in TS36.113 can be directly used for NR repeaters, especially for TDD?
· The following options were identified during the meeting: 
· Option 1:  No, it cannot be directly used for NR repeaters, especially for TDD
· Option 2:  It is premature to decide, pending on the repeater RF discussion, more discussions are needed.
· WF: provide further analysis of sections a/b/c (below) in TS 36.113 and TS 38.113 for LTE FDD repeater EMC and NR FDD/TDD repeater EMC:
· test condition and 
· Performance assessment and 
· Performance criteria 
· The following requirements are referred to CISPR or IEC specifications and can be applied to NR repeaters in transparent way: 
· Radiated emission(ancillary equipment), conducted emission (including DC power input/output port, AC mains power input/output port, Telecommunication port) , Harmonic current emissions(AC mains input port), Voltage fluctuations and flicker (AC mains input port)
· RF electromagnetic field (80 MHz to 6000 MHz), conducted immunity (0.15 MHz - 80 MHz), ESD, EFT, Voltage dips, surges 
· WF: provide further analysis to check if LTE repeater EMC requirements listed above can be reused for NR FDD/TDD repeater EMC




In the approved WF [3], several repeater classes are proposed and under discussion. 
	· Introduce multiple repeater classes for DL(access link)
· FFS on classes classification
· Option 1: WA, MR and LA
· Option 2: WA, MR, LA and home class
· The definition of home class could refer to E-UTRA BS spec and one typical deployment scenario is on high-speed train to provide blanket inside coverage considering the high penetrate loss of carriages.
· Option 3: MR and LA
· Option 4: WA and LA
· WA with unlimited output power and LA with limited output power
· Option 5: low power and high power as defined for LTE repeater




In this contribution, we address the open issues and provide our views. 
Discussion
E-UTRA repeaters operate in FDD mode only while NR repeaters need to support both FDD and TDD modes. In addition, the TDD NR repeater can operate in different configurations, namely, static, semi-static or dynamic TDD DL-UL patterns. Consequently, NR repeaters are more complicated than E-UTRA and FDD NR repeaters.      
Referring to [2], there are a number of open issues (such as synchronization, RF architecture, types of repeaters, etc.) associated with TDD NR repeaters, which will be addressed at forthcoming meetings. For dynamic TDD repeaters, synchronization is key to operation as shown in Figure 1. Without proper synchronization in the case of dynamic TDD repeaters, the UL-DL cross-link interference will increase and it is not clear what the impact on EMC test conditions, performance assessment and performance criteria is. Due to the synchronization need, test setup will become more complex especially when transmit and receive share the same port. 
[image: ]
Figure 1: Synchronization in a TDD NR Repeater
At the moment, there is no conclusion reached concerning the types of NR repeaters. In NR BS, there are 4 types: 1-C, 1-H, 1-O and 2-O. It is not clear if all 4 types are defined for FDD and TDD repeaters. 
Considering the outcome of RF discussions on the above open issues might have an impact on EMC work, it is rather early to decide at this stage on whether or not test conditions, performance assessment and performance criteria in TS 36.113 can be directly reused for NR repeaters especially for TDD. Our preference is to get clarity on the above open issues when progress is made in the RF discussion. 
Option 2:  It is premature to decide, pending on the repeater RF discussion, more discussions are needed for TDD NR repeaters.
For the FDD NR repeater, there are not as many open issues as the TDD repeater. Thus, the Test Conditions, Performance assessment and Performance criteria sections in TS 36.113 and TS 38.113 can act as a starting point.
 For FDD NR repeaters, TS 36.113 and TS 38.113 can act as a starting point.
Regarding repeater classes, RAN4 should discuss if EMC requirements (core and performance) are the same for all the repeater classes, namely WA, MR, LA and home class. 
RAN4 to discuss if EMC requirements (core and performance) are the same for all the repeater classes. 

Conclusion
The document has discussed and addressed the EMC open issues associated with NR repeaters and our proposals are as follows:
1. Option 2:  It is premature to decide, pending on the repeater RF discussion, more discussions are needed for TDD NR repeaters.
1. For FDD NR repeaters, TS 36.113 and TS 38.113 can act as a starting point.
1. RAN4 to discuss if EMC requirements (core and performance) are the same for all the repeater classes. 

References
[1]    3GPP TSG RAN4 Meeting #98-e, Chairman’s Notes (BS RF Demod sessions)
[2]    R4-2103999, WF for TDD repeaters, CMCC
[3]    R4-2106109, WF on repeater classes and types, CMCC
image1.emf
Slot #n Slot #n+1

gNB

T

SW

TP1+ TAoffset

TP1

Repeater

TPr                   T

SW_Repeater

TA = 2x(TP1+TPr+TP2) + TAoffset

T

RX

TP2 T

SW_UE

UE

Slot border

gNB DL TX

UE DL RX

UE UL TX

gNB UL RX

DL RX

UL TX

DL TX

UL RX

UE UL TX

UE UL TX


