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1	Introduction
Currently 3GPP maintains 4 radio technologies (RATs), which have evolved over the last 25 years:
· GERAN
· UTRAN (UMTS/HSPA)
· E-UTRAN (LTE/LTE-A)
· New Radio
With each development of a new technology or cellular generation, at a certain time it is necessary to question the extent to which inter-working is needed between the different technologies.
The term “inter-working” needs to be differentiated in such discussion to (at least):
· Cell Selection 
· Cell Reselection
· Cell Change Order 
· Handover
Between different RATs different level of inter-working is supported, but generally cell selection (incl. RAT change) is always supported, cell reselection inside a RAT is always supported, network controlled cell change order is supported in GERAN and UTRAN networks, while network controlled Handover is always supported inside a particular RAT and to and from different RATs. 

2	Discussion
2.1	Principle of simplicity for the 5G design
One of the fundamental design principles for 5G is to base it on a simplified architecture and where possible try to avoid inheriting legacy functionally if possible. 
The requirements for NR were initially discussed in a RAN Workshop on 5G in Phoenix back in Sept. 2015, followed by a workshop initially defining requirements for NR in Barcelona back in Feb. 2016.
In the following we only discuss the mobility / inter-working principles with NR.


2.2		Status: Requirements in SA1 (TS 22.261 v2.0.0)
[1] clearly defines the exceptions of inter-working with legacy:
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So it is clear from this that there is the requirement to exclude connected mode mobility (i.e. Handover) between NR and GERAN / UTRAN.

And further:
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So it is clear from this that the only requirement is to support mobility between NGC and EPC, hence no mobility procedures between NCG and 3G or 2G core networks.

2.3		Status: Requirements in SA2 (TS 23.501 v0.3.1)
According to our understanding the work in SA2 on the 5G CN architecture only considers inter-RAT interworking with E-UTRAN (no mention of UTRAN or GERAN in the entire TS)

2.4		Status: Requirements in RAN (TR 38.913 v14.1.0)
The NR requirements in RAN [2] request tight interworking only between the new RAT (NR) and LTE:
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Further in [2] only a KPI definition in chapter 7 refers further to inter-system interworking:
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2.5		Status: Agreements in RAN2 (TR 38.804v1.0.0)
On the architecture the TR [3] only shows a potential interface between the EPC and the NGC which is marked as FFS
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Interestingly the state diagram  shows cell reselection between GERAN and UTRAN to/from NR:
[image: ]
Observation: Obviously there is a kind of mismatch between the different groups involved. 

2.6		Market Observations
It has become very clear that operators around the world are considering when 2G and 3G networks should be closed and at least one operator has already closed their 2G network [5], with timeline announcements from at least one other operator for closure of 3G [6] and 2G [7].  Other operators have not made any information public and may continue to operate 2G and 3G networks for many years but it is clear that support for modern smartphones will be far superior on LTE and 5G networks.
Observation: the value of a large volume of work on fallback to technologies that are ultimately going to be shut down is questionable.
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3	Conclusion
As it seems to be a widely established view that there will only be tight interworking (i.e. handover) between NR and LTE (but not UTRAN or GERAN) and there is no requirement on idle mode inter-RAT-interworking the co-signing companies propose to document this in the appropriate TR/TS [2] and change [3].
If this proposal is not approved 3GPP consequently needs to add additional work on support of idle mode inter-RAT interworking from GERAN and UMTS (as system information for NR cell reselection needs to be defined), as there is currently no WI proposal, neither related to GERAN nor UTRAN, we even believe stronger that there is no need adding this complexity.
For the NR design it would also ease the work as a significant amount of work for the inter-RAT cell reselection from NR to UTRAN / GERAN can be avoided.
No need to mention the relief on terminal implementation, terminal testing.

Proposal: The co-signing companies kindly propose to (re-)confirm that neither connected mode nor idle mode interworking (besides cell selection) to / from GERAN and UTRAN to / from NR is standardised. 
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5123 Interopefability with legacy 3GPP systems
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8 Requirements for architecture and migration of Next
Generation Radio Access Technologies

The RAN design for the Next Generation Radio Access Technologies shall be designed to fulfl the following
requirements:

- The RAN architecture shall support [igiitenVOEIBEAVEEH e e IRATIITE

- Considering high performing inter-RAT mobility and aggregation of data flows via at least dual connectivity
between LTE and new RAT. This shall be supported for both collocated and non-collocated site
deployments.
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7.8 Inter-system mobility

Inter-system mobility refers to the ability to support mobility between the [NTEI0D0RSSICHIENARIC ORI

Evaluation methodology s based on inspection for this KPI
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4124 Inter-RAT mobility

Figure 4.1.2.4-1 ilustrates the following scenarios assumed forthe study of nter- RAT mobility:
1) LTE gNB is connectedto EPC andNR g is connectedto NextGen Core.
2) ¢NB andNR gNB are connectedto NexiGen Core.

o3

1)LTE oNB s comectod 0 EPCand NR2) oLTE oNB and NR oNB are
GNB i commectad 1o Ne(Gen Core; connected to NextGen Core

Figure 4.1.2.4-1: CN-RAN connection for inter-RAT mobility between NR gNB and (e)LTE eNB.
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Figure 10.2:3: UE state machine and state transitions between NR and UTRAN/GERAN
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5.1.22 Legacy service support

The 5G system shall support all EPS capabilities (e.g.. from TSs 22.011, 22,101, 22.278, 22,185, 22.071,22.115,
22.153,22.173) with the following EXEEPHORE

CS voice service contimity and/or fallback to GERAN or UTRAN,
- seamless handover between SG-RAN and GERAN,
- seamless handover between SG-RAN and UTRAN, and

accesstoa 5G core network via GERAN or UTRAN.




