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Introduction
[bookmark: _GoBack]We have submitted CRs for TS 38.141-1 and TS 38.141-2 this meeting [R4-2100551 - R4-2100556] that aim to rephrase various “Applicability of requirements for different channel bandwidths” rules, starting from Rel-15.
In this contribution we want to explain our reasoning behind these changes. 
Furthermore, our CRs for the conducted test requirement specification introduces a sentence about providing synchronization signals to the TE via implementation specific means [R4-2100548 - R4-2100550]. We will also discuss this more in detail in this contribution.
We note that we do not want to change the intent of the specifications, or overturn previous agreements. It is our goal to align the specification text with the specification intent and previous agreements.



Applicability of requirements for different channel bandwidths
During the BS demodulation requirement work in NR_newRAT, the following agreements concerning the CBW applicability rules were reached (not all agreements are reproduced here) [1]:
	· PUSCH and declared supported PUCCH format(s) tests with different SCS and CBW combinations
· Test all declared SCS, for each declared SCS, BS is required to test on the highest CBW declared. 
· If the largest CBW declared is no in the subset with defined performance requirements, BS will be tested on the nearest lower BW (i.e. reference BW) in the subset, the reference BW will be placed in the middle of the channel BW during the test.



From the highlighted part of this agreement we understand:
The intent behind the CBW applicability rules was to only test the widest testable channel bandwidth.

Looking for this intent to be captured in the current text of the specification (for example TS 38.141-1, Rel-15, section 8.1.2.1.2):
	[bookmark: _Toc21100095][bookmark: _Toc29809893][bookmark: _Toc36645278][bookmark: _Toc37272332][bookmark: _Toc45884578][bookmark: _Toc53182601][bookmark: _Toc58860342]8.1.2.1.2	Applicability of requirements for different channel bandwidths
For each subcarrier spacing declared to be supported, the tests for a specific channel bandwidth shall apply only if the BS supports it (see D.14 in table 4.6-1).
Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for the widest supported channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth, the tests shall be done by using performance requirement for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.



Here we note that the intent is captured in the second paragraph, however following from real world experiences, the first paragraph can be understood as contradicting the second:
· Paragraph 1: 
·  “Tests … shall apply” for each, i.e., all, supported CBW.
· Paragraph 2: 
·  “Tests shall be done” only for the widest supported channel bandwidth.
In our understanding “shall apply” has the same meaning as “shall be done”, hence causing a contradiction. We note that there is a difference between “shall apply” (requirement) and “can apply” (possibility and capability) (see TS 21.801, Annex E).
It is our understanding that the first paragraph is meant to indicate that test requirements apply for all SCS/CBW combinations declared to be supported, even if they (or those that) are not tested, i.e., a deploying entity can assume that a standard conforming product achieves the indicated performance for all supported CBWs.
While the second paragraph is supposed to indicate that not all applicable test requirements need to be tested; just passing the largest CBW is enough to indicate compliance with all applicable test requirements.

To align the specification text with our understanding of the intention, we proposed the following changes in the CR [2] (one example):
	8.1.2.1.2	Applicability of requirements for different channel bandwidths
For each subcarrier spacing declared to be supported, the tests requirements for a specific channel bandwidth shall apply only if the BS supports it (see D.14 in table 4.6-1).
Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for the widest supported channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth, the tests shall be done by using performance requirement for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.



We see it of high importance that these applicability rules for different channel bandwidths are as clear and unmistakable as possible, since we observe many other WIs that are about to make agreements along the line of “re-use the Rel-15 SCS/CBW applicability rules”.


Synchronization in conducted test setup
During the ongoing discussion concerning the NR_IAB test setup, it was noted that provisions for additionally possible synchronization signals/sources between TE and DUT (BS) are only made in the radiated conformance testing specification (TS 38.141-2):
	8.1.0	Scope and definitions
[…]
In tests performed with signal generators a synchronization signal may be provided from the BS to the signal generator, to enable correct timing of the wanted signal.



Such a statement for optional and implementation specific provisioning of synchronization signals between the DUT (BS) and the TE (signal generator), is missing from TS 38.141-1. 
We note that the underlying technical reason is the same for both radiated and conducted test setups: A signal generator lacks the capability to synchronize to any downlink reference and synchronization signals. Furthermore, such reference signals are not expected to be sent in BS demodulation testing in the first place.
This can lead to potentially requiring different baseband implemenations for the BS demodulation test mode depending on usage of OTA and conduted test setup

To align the specification text and intent between radiated and conducted testing, we proposed the following changes in the CR [3] (one example):
	[bookmark: _Toc21100090][bookmark: _Toc29809888][bookmark: _Toc36645273][bookmark: _Toc37272327][bookmark: _Toc45884573][bookmark: _Toc53182596][bookmark: _Toc58860337]8.1.1	Scope and definitions
Conducted performance requirements specify the ability of the BS type 1-C or BS type 1-H to correctly demodulate signals in various conditions and configurations. Conducted performance requirements are specified at the antenna connector(s) (for BS type 1-C) and at the TAB connector(s) (for BS type 1-H).
Conducted performance requirements for the BS are specified for the fixed reference channels and the propagation conditions defined in TS 38.104 [2] annex A and annex H, respectively. The requirements only apply to those FRCs that are supported by the BS.
Unless stated otherwise, performance requirements apply for a single carrier only. Performance requirements for a BS supporting CA are defined in terms of single carrier requirements.
For FDD operation the requirements in clause 8 shall be met with the transmitter units associated with antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) in the operating band turned ON.
NOTE:	In normal operating conditions antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) in FDD operation are configured to transmit and receive at the same time. The associated transmitter unit(s) may be OFF for some of the tests.
In tests performed with signal generators a synchronization signal may be provided from the BS to the signal generator, to enable correct timing of the wanted signal.
The SNR used in this clause is specified based on a single carrier and defined as:
SNR = S / N
Where:
S	is the total signal energy in a slot on a single antenna connector (for BS type 1-C) or on a single TAB connector (for BS type 1-H).
N	is the noise energy in a bandwidth corresponding to the transmission bandwidth over the duration of a slot.





Conclusion
In this contribution, we have explained and motivated our CRs introducing BS demodulation specification text changes pertaining to the applicability of requirements for different channel bandwidths and synchronization signals in conducted test setups.



References
[1] [bookmark: _Ref61551515]R4-1816346, Way Forward for NR BS demodulation general part, Huawei, HiSilicon, RAN4#89.
[2] [bookmark: _Ref61551610]R4-2100551, CR for 38.141-1: BS demodulation different channel bandwidths applicability rules, Nokia, Nokia Shanghai Bell, RAN4#98-e.
[3] [bookmark: _Ref61551669]R4-2100548, CR for 38.141-1: BS demodulation synchronization in test setup, Nokia, Nokia Shanghai Bell, RAN4#98-e.

