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Introduction
The discussion on introducing NR in multi-standard specifications was initiated in [1]. In this paper we further elaborate on aspects which require consideration to introduce NR in multi-standard specifications (MSR and AAS). We also discuss and propose the scope of NR in multi-standard given the rel 15 time frame.
Discussion
Since there are no other 3GPP technologies specified for mm-wave bands (FR2), the multi standard specification will not cover FR2 and will only be limited to FR1. Thus all discussion in this paper is related to FR1 aspects.
As there is few meeting cycles left to complete the core part for release 15, there is a need to limit the scope considering the introduction of NR in MSR/AAS specifications to ensure timely finalization of core part. The affected specifications for core part would be TS 37.104 and TS 37.105. In the following chapters, a detailed discussions around some fundamental aspects is given.
Approach to introduce NR 
In existing multi standard specifications covering multi-RAT operations, the specifications contain general requirements and RAT specific requirements. For RAT specific requirements, references are made to single RAT specifications and references are uni-directional i.e. multi standard specifications refer to single RAT specifications. For introducing NR in MSR/AAS specification, we would propose to use the same approach i.e. for NR RAT specific requirements, refer to TS 38.104 in a uni-directional way and for general requirement, re-use existing general requirements as much as possible.
Proposal 1:
RAN4 should use the same approach as previous RATs when introducing NR in multi standard specifications i.e. for NR RAT specific requirements, refer to TS 38.104 in a uni-diractional way and for general requirement, re-use existing general requirements as much as possible.
The eAAS specification 37.105 contains 3 sections for each requirement; MSR, single RAT UTRA and single RAT E-UTRA. The single RAT UTRA/E-UTRA sections are needed because the single RAT specifications 25.104 and 36.104 do not incorporate any AAS aspects. For NR, the single RAT specification 38.104 already incorporates AAS aspects. There is therefore no need to introduce a single RAT section for 37.105 NR requirements, because the sections would simply be exact copies of 38.104. There is a need, however to update the MSR sections of 37.105 such that multi-standard AAS including NR is captured. (It should be noted that operation of a single RAT NR according to the MSR specifications would be possible in 37.104 and single RAT (non-MSR) NR in 38.104).
Proposal 2: For 37.105, update MSR sections as needed to incorporate NR, but do not introduce a single RAT section

Capability sets
Given the limited time, the new capability sets which describe the RAT combinations should be +NR limited. In [1], the RAT combination of E-UTRA+NR was proposed which we support. In addition we would propose capability sets covering the following combinations for rel 15:
CSx:	NR (MC)
CSy: NR+E-UTRA
CSz: NR+E-UTRA+NB-IoT (37.104 only as NB-IoT is not supported in 37.105)
Any other capability set and RAT combination can be added in later releases.
It is thus proposed to:
Proposal 3:
RAN4 should specify the following capability sets (RAT combinations) for NR in the multi-standard specifications:
CS-x:	NR (Single/Multi Carrier SC, MC)
CS-y: 	NR+E-UTRA (SC, MC)
CS-z: 	NR+E-UTRA+NB-IoT (SC, MC) (37.104 only)
CSx is necessary for NR only bands.
Band categories
The multi standard specifications contain 3 band categories (BC):
BC1 cover the bands for UTRA/E-UTRA, 
BC2 cover the bands for UTRA/E-UTRA and GSM,
BC3 cover the unpaired bands.
GSM and UTRA are operating in a few of 3GPP bands while most bands are E-UTRA only in the current specifications. As NR single RAT requirements for FR1 in 38.104 share many requirements for E-UTRA e.g. UEM and in-band blocking including the levels, it could be benefitial introducing new band category (BC4) in the multi standard specifications which only cover the NR+E-UTRA and possibly NR+E-UTRA with in-band NB-IoT. Any other NB-IoT mode is covered by existing band categories.
Proposal 4:
RAN4 should consider BC4 covering NR+E-UTRA and possibly NR+E-UTRA with in-band NB-IoT.
Non-contiguous and multi-band operation
The non-contiguous operation and multi band is already a reality and should be covered when NR is introduced in multi standard specifications within release 15 time frame. The non-contiguous and multi-band is already specified for NR in 38.104.
Proposal 5:
The support for non-contiguous and multi-band operation should be specified in multi-standard specification when NR is introduced within rel 15.
Introduction of new NR bands, SUL and other aspects.
By default, all new NR bands including SUL bands should be added in the multi standard specifications and we also possibly need to add some E-UTRA bands e.g. B42 which are a subset of NR bands to allow for migration in these bands to NR specification to facilitate the mitigation in a multi standard fashion.
Permutation reduction
NR is by far more versatile and flexible compared to any existing RAT resulting in large number of permutations considering the supported bandwidths and numerologies etc [2]. Multi standard specifications also supporting existing RATs and RAT combinations also contain large number of permutations considering up-to-date 15 different capability sets and ~20 test configurations. The introduction of NR into multi-standard specifications should be done with care making sure that the permutation increase is kept to reasonable level. 
Conclusion
In this paper several essential aspects when introducing NR in multi-standard specification were discussed. The cross referencing, RAT combinations as well as non-contiguous and multi-band capabilities etc were further elaborated. It was also proposed tthat the following should be considered:
Proposal 1:
RAN4 should use the same approach as previous RATs when introducing NR in multi standard specifications i.e. for NR RAT specific requirements, refer to TS 38.104 in a uni-diractional way and for general requirement, re-use existing general requirements as much as possible.
Proposal 2: For 37.105, update MSR sections as needed to incorporate NR, but do not introduce a single RAT section
Proposal 3:
RAN4 should specify the following capability sets (RAT combinations) for NR in the multi-standard specifications:
CS-x:	NR (Single/Multi Carrier SC, MC)
CS-y: 	NR+E-UTRA (SC, MC)
CS-z: 	NR+E-UTRA+NB-IoT (SC, MC) (37.104 only; not needed for 37.105)
Proposal 4:
RAN4 should consider BC4 covering NR+E-UTRA and possibly NR+E-UTRA with in-band NB-IoT.
Proposal 5:
The support for non-contiguous and multi-band operation should be specified in multi-standard specification when NR is introduced within rel 15.
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