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[bookmark: _Toc486507040]Introduction
As indicated in LS (S2-175192), SA2 has no plans to support direct inter-working between 5GC and legacy 2G/3G systems such as GSM/UMTS/CDMA2000. Nevertheless, for LTE connected to 5GC there could still be worth to support existing RAN features to handle such inter-working in the same ways as is supported in LTE EPC. 
This contribution is analyzing the feasibility of such mechanism and is making some proposals.

[bookmark: _Toc486507041]Discussion
Currently LTE support many different inter-working mechanism with legacy systems:
· Inter-RAT active mode handover or cell change order
· Inter-RAT active mode measurement configuration and reporting 
· Release with redirect info to another RAT
· RAT selection prioritises provided in IDLE mode mobility control info
· Inter-RAT carrier information broadcasted in SIB6 (UTRAN), SIB7 (GERAN) and SIB8 (CDMA2000).
The question is which of these mechanisms should be support for UEs connected to 5GC and if this is affected by the SA2 decision not to support direct inter-working with legacy 2G/3G systems. The following section analyses the functionality above.

[bookmark: _Hlk486515906]Inter-RAT active mode handover or cell change order
Given that SA2 will not support handover to legacy 2G/3G systems it probably does not make sense to support active mode mobility procedures in the RAN which typically is associated with features in the CN transferring and converting the UE context. Instead the RAN can rely on release with redirect type of solution as an alternative to active mode handover or cell change order. 

[bookmark: _Toc489960388]Inter-RAT active mode handover or cell change order should not be supported between NG-RAN and 2G/3G systems.
SA2 foresee a solution where service continuity could be provided from LTE / 5GC, by first transitioning to LTE / EPC and then using a legacy mechanism to transition to 2G/3G. Although such a procedure could be supported in implementation we do not think it is a realistic solution in all scenarios since the reason why UE need to be ordered to 2G/3G is typically that it is running out of coverage in LTE and at that state performing first a complex inter-system change to LTE / EPC before moving to target RAT would just delay the very much needed RAT changes and would increase the risk of RLF. 
The SA2 proposed solution of providing service continuity from LTE / 5GC to 2G/3G via LTE / EPC may not work in all scenarios, meaning direct transitions from LTE / 5GC to 2G/3G cannot always be avoided. 
Inter-RAT active mode measurement configuration and reporting 
Even though active mode mobility procedures are not required, it could still make sense to support measurements on 2G / 3G systems. It could for instance be useful to determine in the network to which RAT/frequency the UE should be re-directed when running out of LTE coverage. Given that these mechanisms are already support in the LTE standard, and unrelated to the 5GC it could be possible to support them also for UEs in LTE attached to 5GC.
[bookmark: _Toc489960389]Inter-RAT active mode measurement configuration and reporting on 2G/3G RATs should be support in the same way as today. 

Release with redirect info to another RAT
Even if the 5GC does not support inter-working with 2G/3G systems it could still be useful for the RAN to support Release with re-direct to 2G/3G. In case the UE is re-directed to 2G/3G it is assumed the UE will initiate procedure to register in 2G/3G CN, most likely this will be seen as a new connection to the CN, but at least we assume that the HSS will trigger the removal of the 5GC context of the UE.
The benefit of supporting release with re-direct is that the network can speed up the process for the UE to connected to a new RAT by indicating target frequency. This avoids that the UE need to experience an RLF in LTE. 
The complexity in supporting release with re-direct is low, especially since it is already support today. Re-direct functionality could also be added from LTE toward NR.
[bookmark: _Toc489960390]Release with redirect info to 2G/3G RATs should be support in the same way as today. 

RAT selection prioritises provided in IDLE mode mobility control info
Similarly to re-direction functionality it could be interesting to support network controlled RAT, frequency section priorities between LTE connected to NGC or EPC, NR, and between 2G/3G RAT. The added complexities of supporting this assuming existing procedures can be used is assumed to be low. For this to work it may be required that the NG-RAN receives information about the subscriber profile from the 5GC. Although maybe it has not yet been concluded that such profile should be provided it is assumed it would not be difficult to support. 
[bookmark: _Toc489960391]Assuming that the 5G RAN will receive a subscription profile from 5G CN it should be possible to support IDLE mode mobility control info including LTE, NR and legacy RATs.

One question related to this topic is if LTE supporting EPC and LTE supporting 5GC should be treated as separate RATs in the RAT selection priorities parameters. In our view this should not be needed instead it should be sufficient to use a single LTE RAT. Once the UE actually performs the cell-reselection to LTE it should be determined which CN the eNB supports and which CN the UE connect.
[bookmark: _Toc489960392]A single LTE RAT should be used in the RAT selection priorities regardless if the RAT support 5GC or not.

This topic is slightly related to the incoming LS from C1 (R2-1706301), if LTE with 5GC support should be considered in the PLMN selection. 

Inter-RAT carrier information broadcasted in SIB6 (UTRAN), SIB7 (GERAN) and SIB8 (CDMA2000).
It is assumed that most parameters broadcasted in these SIBs are relevant for cell-reselection, measurements etc. also for UEs connected to 5GC. No 5GC specific changes are needed.
[bookmark: _Toc489960393]SIB6, SIB7 and SIB8 information should also be used by UEs connected to 5GC implementing inter-RAT cell reselection, measurements etc. 

[bookmark: _Toc486507048]Conclusion

Proposal 1	Inter-RAT active mode handover or cell change order should not be supported between NG-RAN and 2G/3G systems.
Proposal 2	Inter-RAT active mode measurement configuration and reporting on 2G/3G RATs should be support in the same way as today.
Proposal 3	Release with redirect info to 2G/3G RATs should be support in the same way as today.
Proposal 4	Assuming that the 5G RAN will receive a subscription profile from 5G CN it should be possible to support IDLE mode mobility control info including LTE, NR and legacy RATs.
Proposal 5	A single LTE RAT should be used in the RAT selection priorities regardless if the RAT support 5GC or not.
Proposal 6	SIB6, SIB7 and SIB8 information should also be used by UEs connected to 5GC implementing inter-RAT cell reselection, measurements etc.
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