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In Release 15, for the first time, dual connectivity deployment options with a RAT supported by primary cell different from the RAT supported by the secondary cell are introduced.

These are:

OPTION 3: EUTRA primary and NR secondary, connected to EPC

OPTION 7: EUTRA primary and NR secondary, connected to 5G CN

OPTION 4: NR primary and EUTRA secondary, connected to 5G CN 
This paper is about discussing the issue what service indication to provide a User with, while it is in coverage of a cell supporting such types of dual connectivity in networks rolling out OPTION 3/7/4.
While the UE is in Idle mode, or Suspended substate / RRC INACIVE in the case of Option 3/7 respectively, the UE camps on the E-UTRAN cell. So, in principle it is not detecting NR radio and the UE should display it is camping on E-UTRAN and should indicate E-UTRAN service. 
QUESTION 1: Shall a UE that is camping in idle mode or RRC INACTIVE or Suspended substate in a E-UTRAN cell display 4G service indicator also when it is under a NR DC capable cell or rather 4G and 5G, or 5G only?
Similarly, while the UE is in Idle mode, or RRC-INACTIVE state in the case of Option 4, the UE camps on the NR cell. So, in principle it is not detecting E-UTRA radio and the UE should display it is camping on NR and should indicate NR service. 
QUESTION 2: Shall a UE that is camping in Idle mode or RRC-INACTIVE in a NR cell display 5G service also when it is under a LTE-NR DC capable cell or rather 4G and 5G? (in this case we would take an educated guess no one would like to display 4G service only!)
In RRC Connected mode, unlike in configurations where only one RAT can be active at one time, in NR+LTE DC configurations a UE may have two RATs active at one time. So, does the UE need to indicate the RATs it is using actively (i.e. RATs that have a configured DRB while the Dual connectivity configuration is active) or the UE needs to indicate 5G only or both 4G and 5G when dual connectivity is configured. Normally today in dual radio UEs, when the two radios are active, both radios are indicated. Also, the UE is constantly reporting NR measurements when DC is activated, so min principle one can also
QUESTION 3: in NR Dual connectivity operation the UE can be using two radios at a time so the UE may in principle display the fact two radios are used actively while in connected mode, or just one if one of the two RATs has no DRB configured at some point in time? This question applies to Option 3/7/4.
There are possible solutions to this problem space. Some require no standards impact and are based on usage information only. In this case the UE displays just the actual service it is experiencing. So this means that while camping under a NR cell the UE indicates NR, and under a E-UTRA cell, it indicates it is camped under a E-UTRA cells. And similarly, when both radios are used in DC configuration, the UE indicates both radios are used.
Other solutions may require assistance from the network if the UE needs to detect the Cell capabilities in idle mode and display information based on network input. This could enable e.g. a UE under an E-UTRAN cell that support DC with NR to display both 4G/5G or even 5G only.
There may also be non-standard-impacting solutions that would allow intermediate behaviours, e.g for the case of option 3.:
1. Bearing in mind that in EDCE5 scope the NR DC capable eNB also (optionally) collect charging data to detect NR usage, it all makes sense to START displaying 5G on the UE while the UE is configured for DC in a cell (i.e. NR is being used actively). This way there is correlation between the charging data in the NR DC cell and the USER experience in the cell. So, it means that the UE starts to display 5G in a cell when it is first configured to use NR DC in that cell. 
2. Once the UE has got configured for DC for NR in a E-UTRAN cell, it may continue to display 5G symbol till the UE stays in the coverage of the E- UTRAN cell where DC was configured, whether it is in connected mode with DC configured or not. 
3. When the UE moves to another EUTRAN cell, it will stop displaying 5G till NR-DC is configured for the UE in this cell. Again, this will provide good correlation with data collected in eNB. 
One additional topic to be discussed in this subject area may be whether operators will want to differentiate the Radio access used only via the UE display indicator, or also the CN, when both EPC and 5G CN options will be available in rel-15 (this topic applies also beyond the strict scope of this paper on Dual Connectivity deployment options). If 5G CN is used, it could also be possible to indicate that in the UE display. This is not impacting standards as the UE can base this indication on the NAS protocol stack that is currently active. Many of these topics are clearly stage 1 and may not be in scope of customary SA2 level discussions. 
Service and RAT indicators could be displayed simultaneously as summarized by the table here below.
	
	Service indicator 5GC
	Service indicator EPC

	RAT INDICATOR NR (5G?)
	Option 2,4,7
	Option 3

	RAT INDICATOR LTE (4G?)
	Option 4,5,7
	Option 1,3


Of course, the reason this could make sense is that for the first time we have a radio access technology of new generation (NR) which can also be used connected to the legacy Core network. In all generations of cellular standards, so far the indication of the latest generation of Radio access was inevitably meaning the new core network was used also.

Ultimately, what the UE indicates is a matter for UE implementation, however this discussion is useful to be taken as some of the possible indications discussed above require the standards to be impacted and so UE implementations cannot fulfil them.

Proposal

It is proposed that SA2 discusses the above and that if SA2 cannot find a straightforward answer to the questions above, relevant Stage 1 organizations are involved.
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