3GPP TSG-RAN WG4 Meeting #91
R4-1905985
Reno, USA, May 13th – 17th 2019
Source:

Ericsson

Title:


NB-IoT and NR coexistence: Testability
Agenda item:

7.13.2
Document for:
Approval
1 Introduction
The Rel-16 NB-IoT WI [1] has been revised to add the main areas to be investigated when it comes to NB-IoT and NR coexistence.
During last RAN4 meeting, a Way Forward ([2]) has been agreed to capture some early agreements and list the remaining issues to be addressed. One of them is related to testability and conformance impacts. 

This contribution is addressing this specific topic.

2 Discussion 
2.1 NB-IoT standalone consideration

During last RAN4 meeting, it was suggested to consider a NB-IoT carrier operating in LTE in-band or guard band as a standalone NB-IoT carrier when the LTE carrier is migrated to NR ([4]): 
[image: image1.emf]Recommendation  3 :   To  modify  the current definition of NB - IoT  stand - alone  operation   to  allow   operation utilizing  the resource  block(s) within a NR carrier ’s in - band   or its  guard band ,  if the remaining original in - band or  guard band   NB - IoT PRB (s) should instead be treated as stand - alone NB - IoT carrier(s) when the hosting E - UTRA carrier is  migrated to NR .  


This proposal would have the benefit of not specifying any new specific requirement for NR with NB-IoT, but it has also some major drawbacks:
· The standalone definition of NB-IoT should be re-considered in TS 36.104, and the 200 kHz Foffset specification would have to be conditionally applicable, with unclear criteria when this offset would apply or not.

· The specification of NB-IoT ACLR and unwanted emission would be meaningless when this standalone NB-IoT carrier would be deployed in a NR carrier. Moreover, there won’t be any requirement anymore to ensure NB-IoT should also be compliant with NR ACLR and unwanted emission mask. 
· It would not be possible to test NR and NB-IoT at the same time. Without any NR requirement taking into account one punctured PRB for NB-IoT operation, simultaneous testing is not possible. Both RATs testing would have to be done then separately. 
Observation 1: Considering a NB-IoT carrier operating in NR in-band as a NB-IoT standalone would have major consequences on the NB-IoT specifications and conformance testing.

2.2 Requirements and testability
As discussed in [3], it might not be needed to consider NB-IoT operation in NR guard band, at least in the NR minimum guard band.
As agreed in the Way Forward [2], no specific requirement for mixed numerology (e.g. NB-IoT operating in NR 30 kHz or 60 kHz SCS) will be defined. 
Focus of this discussion would then be on NB-IoT operating in NR in-band for 15 kHz SCS.
NR 15 kHz SCS and LTE have very similar RF requirements so, a BS supporting LTE with NB-IoT (in-band or guard band) should also be able to support NR with NB-IoT (in-band then, according to [3] and the extended definition of in-band), including power boosting support, and this as long as the NB-IoT PRB remains at the same relative frequency position (relative to the LTE/NR carrier frequency position), or as long as the NB-IoT PRB is moved closer to the NR carrier frequency. 
It could be considered then that testing NB-IoT operating in LTE and testing NR only would be sufficient enough for such cases. It would not be needed to re-test then NB-IoT with NR (again, assuming NB-IoT PRB has exact same relative frequency position or a frequency position closer to the NR carrier frequency, and only considering NR 15 kHz SCS). This would guarantee the NB-IoT performance as specified in TS 36.104 when operating with NR.
Proposal 1: If a MSR BS has passed conformance tests for NR and for LTE with NB-IoT in-band/ guard band, then this BS is also supporting operating NB-IoT in NR in-band as well (NR with NB-IoT operation testing won’t be required), for the supported LTE channel BW and with the following pre-requisites:

· NR would use 15 kHz SCS when operating with NB-IoT.

· NB-IoT PRB relative frequency position (to LTE/NR carrier) won’t be changed or will be shifted closer to NR carrier frequency when re-farming from LTE to NR.
With this proposal and those limitations, it would be then possible to operate NB-IoT in NR in-band with current NR Rel-15 specifications.

To remove those limitations, we would need to specify additional requirements to enable testing NR and NB-IoT at the same time. 
Note those new requirements would still be backward compatible with NR Rel-15, but they would have to be introduced in Rel-15 if still possible, or in Rel-16 if not. Also, this won’t have any impact on UE NR specifications. 
The identified specifications impacts would be:

· NR Tx requirements:

· Clarify NR requirements for Occupied bandwidth, ACLR, unwanted emissions and Tx spurious are also valid with NB-IoT operating in-band.
· NR Rx requirements:

· Specify new REFSENS, dynamic range and ICS requirement (and new FRCs) for NR with NB-IoT in-band.

· Explicitly mention NR requirements for Blocking, Rx spurious and Rx intermodulation are also valid with NB-IoT operating in-band.

· NB-IoT Rx requirements:
· Specify new requirements with NR interferer instead of E-UTRA and considering the new NR channel bandwidths.
· NR conformance:
· Add new NR TDD TM(s) compatible with NB-IoT TDD.

· Add new TCs to consider NB-IoT operating in NR in-band.
· Update test procedures to add support for NB-IoT operating in NR in-band.

· MSR conformance:
· Add NB-IoT in-band NR to Capability Sets with NR and potentially update/add new TCs to consider this new case.
· Update test procedures to add support for NB-IoT operating in NR in-band.

Proposal 2: Add support for NB-IoT operating in NR in-band in NR core specifications, NR conformance specifications and MSR conformance specifications in Rel-15 or Rel-16.

3 Conclusion
In this contribution, we investigated following aspects of NB-IoT and NR coexistence: different numerology, NB-IoT in NR guard band, power boosting and testability. We made following proposals: 
Observation 1: Considering a NB-IoT carrier operating in NR in-band as a NB-IoT standalone would have major consequences on the NB-IoT specifications and conformance testing.

Proposal 1: If a MSR BS has passed conformance tests for NR and for LTE with NB-IoT in-band/ guard band, then this BS is also supporting operating NB-IoT in NR in-band as well (NR with NB-IoT operation testing won’t be required), for the supported LTE channel BW and with the following pre-requisites:

· NR would use 15 kHz SCS only when operating with NB-IoT.

· NB-IoT PRB relative frequency position (to LTE/NR carrier) won’t be changed or will be shifted closer to NR carrier frequency when re-farming from LTE to NR.

Proposal 2: Add support for NB-IoT operating in NR in-band in NR core specifications, NR conformance specifications and MSR conformance specifications in Rel-15 or Rel-16.
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