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1 Introduction

This contribution presents some considerations and proposals for introducing NR into the 37.104 MSR and 37.105 eAAS core specifications. The contribution discusses needed changes in the specifications requirement by requirement. Minor issues, such as adding abbreviations, symbols etc. are not considered in this document.
CRs implementing NR in 37.104 and 37.105 are provided in [1, 2].
2 37.104 MSR specification
The 37.104 MSR specifications need to be updated to reflect 1-C NR configurations in multi-RAT operation.

It is important to note that according to the agreed WF in [3], NR CS include E-UTRA and optionally IOT only. There is no single RAT NR CS and currently no CS including UTRA or GSM configurations. Thus, in the conformance specifications, an MSR CS supporting NR will conform to relevant E-UTRA requirements but will not conform to any UTRA or GSM related requirements.
2.1 Common sections

The principle change for the common sections is addition of NR specific bands, and some description of the channel spacing.
NR introduces a new type of band with SUL. There arises the question of which band category the SUL bands should be assigned to. We propose to use BC1 in common with the corresponding paired bands.
Proposal 1: Assign SUL bands to BC1

For the channel raster, spacing etc, referring to the NR 38.104 specification seems sufficient.

For the applicability tables, NR specific requirements clauses are added. It should be noted that the requirement applicability is further narrowed in the conformance specification to relate to the BS declared capabilities.

2.2 Transmitter requirements

The BS output power requirement can be applied to NR directly. There is no NR requirement for RS power.

For the output power dynamics, transmitter OFF, transmitter transient period and signal quality related requirements, NR can be added by means of inserting references to the single RAT NR specification. A minor update to the transmitter OFF power and TAE general sections is needed due to the time scaling effect of the different SCS for NR.

For the unwanted emissions requirement, there exists the possibility of bands with bandwidth larger than 200MHz for NR, which impacts the transition from OOB to spurious size. Although there are no such E-UTRA bands of such size, it may be envisaged that NR bands may be operated in a multiband configuration with E-UTRA bands with sufficient bandwidth (e.g. E-UTRA B42/43 together with NR n78).
The spurious emissions are directly applicable for NR. For the co-location related spurious emissions, it should be noted that the requirement values for GSM, DCS and PCS do not appear to align with either 36.104 or 25.104.

For operating band unwanted emissions, a more significant change is needed. The current OBUE requirements are based on a combination of the UTRA SEM and E-UTRA operating band unwanted emissions requirements. This differs and is stricter than the E-UTRA and NR OBUE requirements. It was agreed in [3] that the MSR requirements for NR should be based on E-UTRA and NR requirements only. This agreement is not properly captured if the existing MSR mask is used.

To resolve this issue, the following action in the core specification is proposed. The scope of the current requirements is limited to capability sets that do not include NR. This will comprise all existing capability sets. Then an additional subclause is added with requirements for CS that include NR; this will encompass the two newly introduced CS. The additional subclause applies to all of the configurations in these new CS, including E-UTRA and NB-IOT only configurations.
Proposal 2: Introduce different sections for the in-band unwanted emissions for CS including and CS not including NR

It should be noted that if a CS including NR and UTRA/GSM would be included in the future, then the application statements in these two sections would need further adjustment, however in principle the sections would not need to change.

The UEM for E-UTRA and NR are exactly the same. The section of the specification for UEM for BS supporting NR can be captured by means of either copying and pasting the UEM, or referring to the E-UTRA specification, or by referring to the NR specification. In the CR proposed for [1], we refer to the NR specification, however we welcome more discussion on which approach may be preferable.

Proposal 3: Discuss further whether the UEM section should refer to NR (or E-UTRA) or copy/paste an emissions mask.

There are some additional requirements in 37.104 in section 6.6.2.4 that are not present in the NR specification, even though they relate to some NR bands. It should be further discussed whether these requirements should be included into NR (and in some cases into eAAS); if for some reason this should not be the case then it should also be discussed whether they should be applicable for MSR BS including NR.

Proposal 4: Discuss whether the additional requirements identified in section 6.6.2.4 (identified in [1] should be applicable for SR and MSR NR.

For the ACLR requirement, the requirement is currently stated separately for E-UTRA, UTRA and NB-IOT. No guidance is provided in the core specification as to which of the requirements is to be applied in the case of a configuration involving multiple RATs. Furthermore, no guidance is provided as to which requirement is to be applied in the case of non-contiguous transmission with different RATs on either side of the RF gap.

Nonetheless, considering that the existing approach is to specify the ACLR requirements separately for each RAT, addition of a section covering NR seems appropriate for including an ACLR requirement. The issue of which requirement is applicable for mixed RAT configurations could be discussed separately as it applies to the existing approach.

There is a section on CACLR in the existing specification that applies to both UTRA and E-UTRA. The section is not aligned with the NR CACLR requirement, since it assumes a UTRA adjacent channel for BC1 and E-UTRA for BC3; the NR CACLR assumes NR, which due to it’s higher spectral utilization is stricter. To avoid tightening the requirement on existing equipment, it is proposed to make the existing CACLR section applicable only to CS not including NR. Referring to the NR requirements on ACLR in 38.104 will capture the CACLR requirement for CS that include NR.
Proposal 5: Specify the existing CACLR requirement to be applicable only for capability sets not including NR. Add NR requirements on ACLR and CACLR by reference.

For TX intermodulation, the MSR specification specifies a 5MHz E-UTRA interfering signal. The NR specification specifies the minimum supported NR bandwidth with 15kHz. 

For all E-UTRA bands, the 5MHz E-UTRA bandwidth will be supported. The spectrum utilization with 15kHz SCS is the same for E-UTRA and NR, and since both RATs are OFDM based in the downlink, in practice an E-UTRA interferer will have the same properties as an NR one. Thus, for bands supporting E-UTRA it is reasonable to continue to specify 5MHz E-UTRA as the interferer. For bands that support NR only, the interferer can be specified as the lowest bandwidth with 15kHZ SCS and an NR interferer.
Proposal 6: For TX IMD, for E-UTRA bands specify the interferer as a 5MHz E-UTRA signal. For NR only bands, specify the interferer as and NR with the lowest supported bandwidth with 15kHz SCS.

Some additional TX IMD requirements are specified with a CW signal in BC1, a 1.28Mcps UTRA signal in BC3 and for band 41. These do not feature in the NR specification. It should be discussed whether these requirements should be present for MSR BS supporting NR and indeed should be included into 38.104.

Proposal 7: Clarify whether the additional TX IM requirements should be applied for MSR including NR, and for single RAT NR.

2.3 Receiver requirements

Receiver sensitivity and dynamic range are specified on a per RAT basis and NR can simply be added by reference to 38.104.
For the blocking requirements, for wider NR bands it has been agreed that the in-band requirement will apply to 60MHz for bands wider than 200MHz. Although this does not impact E-UTRA bands, implementation of a parameter fOOB simplifies description of this decision. Sections on in-band and out of band blocking can then be updated with the parameter.
For in-band blocking, the blocker levels are based on the UTRA specification and are 3dB higher than in the E-UTRA specification. The wanted signal level for E-UTRA is set at 9dB (rather than 6dB) above the reference sensitivity. Thus, in practice the MSR requirement implies the same dynamic range (i.e. blocker to wanted signal level) as the 36.104 specification, however the absolute levels are 3dB higher.

For NR, the in-band blocking levels are the same as for E-UTRA. Two possibilities exist for incorporation of in-band blocking for NR into MSR:

· Use the same approach as for E-UTRA; i.e. 3dB increase for both the blocker and the wanted signal

· Adopt a similar approach as used for the emissions mask; i.e. separate the blocking requirements for CS that do and do not include NR.

Either approach is feasible; we propose the second approach to avoid any impression that the agreement to use LTE and NR requirements is not maintained.

Proposal 8: For in-band blocking, separate the requirements for CS that do and do not include NR.

The out of band blocking requirement can be directly applied to NR, with an adjustment to ensure that the start of the OOB blocking region is correct for bands >=200MHz.

The co-location blocking requirement is in principle re-usable for NR. We note that the values of the co-location requirement for GSM, PCS and DCS in 37.104 do not seem to be consistent with the single RAT specifications and propose to correct. Also, co-location requirements for the new NR bands need to be added.

The receiver spurious emissions requirement is directly applicable for NR.

The receiver intermodulation requirement handles the interferer and wanted signal levels for MSR for MR and LA BS in the same manner as in-band blocking; the UTRA interferer levels are used, but the wanted signal level is raised for E-UTRA. For wide area, the interferer level is 4dB greater than is the case for E-UTRA and for NR.
To keep the requirement consistent with NR and LTE requirements, it is proposed to separate the RX IM requirements for CS that do not support NR and CS that do include NR.
Proposal 9: For RX IM, separate the requirements for CS that do and do not include NR.

The in-channel selectivity is a RAT specific requirement and NR can be added by reference to 38.104.
For the demodulation requirements, since demodulation has not yet been discussed or specified for NR it is proposed not to update the MSR specification at this stage.
3 37.105 eAAS specification
Several of the issues that impact the introduction of NR into the MSR specification are also applicable for eAAS. These issues are not repeated in this section and it is anticipated that the approach adopted for MSR will be re-used for eAAS where appropriate.
The eAAS specification requirements consist in general of “MSR” and “single RAT” requirements. Since 38.104 is also an AAS specification, there is no need to introduce NR as a single RAT. Changes to the AAS specification need only relate to the “MSR” sections.

No significant modifications to the general sections of the eAAS specification are identified.

For the TX requirements, most changes are either excluding NR from the scope of requirements where applicable (e.g. RS power accuracy) or including references to 38.104 where needed. For ACLR, however the MSR approach must be adopted due to the differences in assumed signal types for the MSR and NR specifications. For in-band unwanted emissions and TX IM, the same approach as for MSR is proposed. 38.104 is referred to for the unwanted emissions mask, as it is the same for E-UTRA and NR.
For the receiver requirements, similar updates apply where references to 38.104 are needed. For the in-band blocking, the same approach as MSR is proposed. 
It should be noted that the co-location tables in eAAS are not complete; it is proposed to complete the tables to align with the other specifications.

4 Conclusion

This document discusses the changes needed to the MSR and eAAS specifications needed to incorporate NR. The more significant changes are also captured in this document as proposals. CRs implementing the proposals, together with more minor additional changes are proposed in [1, 2].

Proposal 1: Assign SUL bands to BC1
Proposal 2: Introduce different sections for the in-band unwanted emissions for CS including and CS not including NR

Proposal 3: Discuss further whether the UEM section should refer to NR (or E-UTRA) or copy/paste an emissions mask.

Proposal 4: Discuss whether the additional requirements identified in section 6.6.2.4 (identified in [1,2] should be applicable for SR and MSR NR.

Proposal 5: Specify the existing CACLR requirement to be applicable only for capability sets not including NR. Add NR requirements on ACLR and CACLR by reference.

Proposal 6: For TX IMD, for E-UTRA bands specify the interferer as a 5MHz E-UTRA signal. For NR only bands, specify the interferer as and NR with the lowest supported bandwidth with 15kHz SCS.

Proposal 7: Clarify whether the additional TX IM requirements should be appled for MSR including NR, and for single RAT NR.

Proposal 8: For in-band blocking, separate the requirements for CS that do and do not include NR.

Proposal 9: For RX IM, separate the requirements for CS that do and do not include NR.
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