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1 Introduction
The repeater conformance general issues include:
· Test models
· Test configurations
· Declaration issues
This WF captures the agreements made and clarifies any open issues for further work. 
2 Way forward
The agreements and the open issues have been captured below:
2.1 Test signals
It has been agreed that:
Issue 1-1-1: Agreement
The repeater specification should explicitly specify test models.
Issue 1-1-2: Agreement
Specify different test models (corresponding to direction) for DL and UL. 
Issue 1-1-3: Agreement
NR repeater stimulus signals should use respective NR fixed reference channels and NR test models i.e. not E-UTRA or other RAT test models.
For the DL it is agreed:
Issue 1-2-1: Agreement
For the DL the BS test models i.e. FR1-TMx.x for FR1 and FR2-TMx.x for FR2 will be used  
Issue 1-2-2: Agreement
For the DL the models corresponding to the maximum declared modulation order will be used. 
For the UL it is agreed:
Issue 1-3-1:
	An appropriated UL test model will be used it is FFS which from the following options:
· Option 1: UE test models
· Option 2: IAB_MT test models (ZTE, Nokia, Huawei)
GTW discussion:
ZTE:  For option 1, new test model required. We think better to specify signal as stimulus signal with refered to the test model. 
Nokia: We support option 2.
CATT: We are fine option 2. Shall we specify as test model or stimulus signal?
Huawei: We are ok with option 2. 
GTW Agreement: For stimulus signal generation, Option 2 agreed. 

Issue 1-3-2: Agreement
For the UL the models corresponding to the maximum declared modulation order will be used.
Stimulus signal definition:
The stimulus signal for the repeater input has a spectral purity requirement, it is agreed that a similar requirement will need to be defined. The E-UTRA spectral purity requirement can be used as a starting point but it is FFS for the exact requirement. Companies are encouraged to further submit views on the needed spectral purity for NR. (issue 1-4-1)
2.2 Test configurations
It has been agreed that:
Issue 2-1-1: Agreement
Test configurations will be specified for the repeater testing.
Issue 2-1-1: Agreement
The same test configurators can be used for UL and DL if both UL and DL have the same passband characteristics .
Issue 2-1-3:
It was proposes a passband width limitation be imposed so passband widths are restricted to values that can be filled with a number of carriers of standard bandwidth. This is linked to the proposal in issue 2-2-1 on how the test configurations are constructed. There is currently no consensus on if this restriction is needed. Proposal to resolve issue 2-2-1 and finalise the test configuration construction and re-address if a formal restriction is required.
	After the test configurations have been defined:
		Option 1: Have formal restriction on passband bandwidth (can be filled by standard carriers)
		Option 2: No formal restriction required.
GTW discussion:
ZTE: We think no formal restriction. 
Huawei: We think no formal restriction. 
Ericsson: We agreed to have normal CHBW for the test, 
GTW Agreement:  Option 2: No formal restriction required agreed
Issue 2-1-4: Agreement
It has also been agreed:
The following two clauses from E-UTRA repeater test specification are kept for NR FR1 and FR2 repeater (Issue 2-1-4).
- Power supply options
- Combining of repeaters
Further clarification required as to the need for combining of OTA FR2 repeaters.
Issue 2-2-1:
Regarding the test configuration construction, there are 2 proposals based on modifying the existing BS test configurations and to build a new set of configurations based on Ericsson paper (R4-22-7970)
· Option 1: FR1 BS NRTC1, NRTC3 - NRTC6 are reused by NR FR1 repeater. And FR2 BS NRTC1, NRTC3 – NRTC5 are reused by NR FR2 repeater
· Option 2: New test configurations are constructed as per rules in Ericsson paper (R4-2207970)
The BS test configurations may need some modifications to be suitable for the repeater bandwidth definitions but propose using option 1 as a baseline starting point
	Tentative proposal: use option 1 as baseline for further modification.
GTW discussion:
Ericsson: We are ok with option 1. 
ZTE: We are fine with option 1.
GTW agreement: use option 1 as baseline for further modification.
Issue 3-2-1:
Further regarding the RF channels tested  it has been proposed:
Similar as the legacy NR BS conformance testing, we propose the following RF channels for NR repeater conformance testing where similar principle as NR BS is used for NR repeater (i.e. BMT etc)
Tentative proposal: The RF channel tested can be further discussed when the outcome of the test model configuration is beter known
GTW Discussion:
Ericsson: We need to cover upper and low and FFS for the middle. 
ZTE: In general we are fine with the proposal with NR BS as baseline.
Huawei: We are focused on the definition. 
GTW Agreement: For the definition on RF channels, using the same principle of NR BS as baseline.

Issue 2-2-3:
The input power for the test configurations it has been proposed that:
· Option 1: For the in-passband minimum emissions, when an input signal is applied the transmit power level should be adjusted such that the repeater output is at maximum power.
Core discussion have some overlap with this issue as currently the output power accuracy is defined with a declared input power level (for maximum output power). As such this proposal is in contradiction to the core requirement.
		Tentative proposal: Clarify the core requiring to confirm if input level should be found (i.e. option 1) or declared.
GTW discussion:
Huawei: This proposal not aligned with core requirements. The input power shall be declaration basis. 
Ericsson: We don’t think this conflict with core requirements. 
GTW agreement: Further discuss the test configurations over thread [306]
Issue 2-3-1:
The test environment (2-3-1) for the repeater testing it is proposed that:
· 	Option 1: It is proposed to use normal environmental conditions for all requirements tested except for NR repeater output power where also extreme conditions should be tested.
This can be tentatively agreed pending check on the feasibility of FR2 OTA extreme testing.
GTW discussion: 
ZTE: For FR2 peak EIRP we need more discussion for extreme testing.
GTW Agreement:
· For FR1: Use normal environmental conditions for all requirements tested except for NR repeater output power where also extreme conditions should be tested.
· For FR2, it’s pending on further check on the feasibility of FR2 OTA extreme condition testing. 
2.3	Declarations
The following is agreed:
Issue 3-1-1 Agreement
A declaration should be included whether the repeater radiates in DL, UL or both. Testing should be performed only for the direction(s) in which the repeater radiates.
Issue 3-1-2
If the repeater radiates in both directions *UL and DL) there is a proposal that the passband bandwidth should be the same in both directions, this issues remains open with the following options:
Option 1: The passband bandwidth must the same in both directions 
Option 2: No need for the passband bandwidth to be the same in both directions.
GTW discussion:
ZTE/Nokia: We are ok with option 2.
GTW Agreement: Option 2 agreed 
Issue 3-3-1
Regarding the long group delay case, the following options exist:
o	Option 1: Do not include a declaration of delay for test purposes (long group delay case)
o	Option 2: For long delay repeaters, group delay information shall be declared for deployment considerations; this information shall be declared for conformance testing of TDD switching.
This potentially has some relationship to issue 3-4-1 the TDD switching measurement reference as to if the long group delay needs to be know. That’s issue can be further clarified with this one.
GTW discussion:
Huawei: We prefer option 2.
ZTE: We prefer option 2.  This also useful information for practical NW deployment. 
Nokia: We prefer option 2 to ensure RF core requirements in a practical way. 
 Ericsson: We have concern on option 2. 
CATT: Still unclear when to declare the long group delay. 
Huawei: We think if Repeater can pass the conformance test cases without any further delay then no declaration required. We believe it’s reasonable we have aligned declaration for both NW deployment and conformance testing.
Nokia: We are ok with the revision as proposed by Ericsson. If you have wrong value, you can not pass both DL and UL together. 
Ericsson: We already agreed some statement for long delay repeater. 
GTW Agreement: 
Option 2: For long delay repeaters, group delay information shall be declared for conformance testing of TDD switching as baseline. 
· FFS whether such information needed or not for EVM measurement
Issue 3-4-1
The TDD switching measurement has 2 options listed (in option 1), the 1st round discussion it was also pointed out that the core requirement is referenced to the input signal which raised a 3rd option:
· Option 1a: by monitoring the output power
· Option 1b:  by utilizing the information about the declared group delay.
· Option 3:	 Using/monitoring the input power
The result of this will also impact the issue 3-3-1 on the long delay repeater measurement.
GTW discussion: 
Huawei: We think option 3 aligned with core requirements.
Keysight: We prefer to option 3 with refinement since it’s more reliable with the control from TE with reference timing.
GTW Agreement: 
· Option 3 as starting point for further discussion. 
· Option 1b can be considered in addition for the long group delay repeater. 

3GPP
