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Discussion 
1      Introduction 
In RAN4#85 meeting, CR [1] and TP [2] were agreed on the number of frequency layers to be monitored by UE. In summary, EN-DC capable UE can be configured to measure 2G/3G frequency layers before PSCell configured, but EN-DC capable UE is NOT required to measure 2G/3G frequency layers after PSCell configured. 
In last RAN meeting, a LS [3] was agreed. The actions to RAN4 are captured below
	To RAN4

ACTION: 
TSG RAN asks RAN4 to ensure that for EN-DC (Option 3), legacy EPS/E-UTRA interworking with GSM/UMTS is fully supported.

To SA1, SA2, RAN2, RAN3, RAN4, RAN5, RAN6

ACTION: 
TSG RAN asks to take this RAN decision into account when considering interworking mechanisms between 5G System and legacy RATs, and update specifications accordingly if needed.


We discuss the action to RAN4 in this paper. 
2
Discussion
In Rel-14 and earlier release, the LTE UE can be configured for IRAT measurements e.g. for GSM and UMTS, enabling full IRAT interworking with GSM CS/PS and UMTS CS/PS systems (with corresponding NAS support). In particular these enable IRAT handover itself a necessary mechanism to provide single radio voice call continuity between LTE (EPS) and GSM/UMTS i.e. SRVCC. SRVCC between LTE (EPS) and GSM/UMTS is a critical mechanism to support VoLTE deployments esp. when LTE coverage is yet to equal that of legacy systems. 
In EN-DC, the UE general mobility (i.e. non-NR mobility) is handled by E-UTRA RRC following legacy LTE principles and mechanisms – said otherwise, mobility mechanisms introduced since Rel-8 are available as is with EN-DC, including SRVCC. Not supporting GSM/UMTS IRAT measurements with EN-DC would prevent IRAT interworking where it is possible today – this is not acceptable for it would prevent e.g. voice call continuity and/or impose undue restrictions on EN-DC NR deployments under good VoLTE coverage only. This is the primary motivation for the request from TSG RAN “to ensure that for EN-DC (Option 3), legacy EPS/E-UTRA interworking with GSM/UMTS is fully supported.”
Observation 1: In EN-DC, the UE general mobility (i.e. non-NR mobility) is handled by E-UTRA RRC following legacy LTE principles and mechanisms – said otherwise, mobility mechanisms introduced since Rel-8 are available as is with EN-DC, including SRVCC.  
In last RAN4 meeting, CR [1] and TP [2] were agreed based on the assumption that EN-DC capable UE is not required to measure 2G/3G frequency layers after PSCell configured. Without the measurement report for 2G/3G frequency layers, network may not have enough confidence on whether the inter-RAT handover to 2G/3G is possible or not, when EUTRAN has coverage issue. One possible alternative could be to first release PSCell to allow UE to measure 2G/3G frequency layers. After the measurement results are made and reported, inter-RAT handover could be triggered. However, in situations where a coverage handover is necessary, longer delays may be induced that may result in RLF and call drop that could have been avoided. 
Observation 2: Without 2G/3G measurement reports during EN-DC, increased VoLTE call drops are expected. 

The action in the LS [1] intends to allow the UE to measure 2G/3G RATs during EN-DC as defined in LTE today. The impact to UE can be discussed in the following two aspects
· Since the EN-DC capable UE can already measure 2G/3G RATs before PSCell configured, there is no additional hardware cost required to support measurement of 2G/3G RATs during EN-DC.

· During EN-DC, the UE already needs to monitor 13 frequency layers (Nfreq = 13). In RAN4 requirements, the inter-frequency and inter-RAT measurement delay is scaled by Nfreq. This means the more the number of frequency layers to be monitored, the less robust the mobility performance. If adding 2G/3G were to further increase the total frequency layers to be monitored, this would have significant impact on the mobility performance. Furthermore, the UE complexity on inter-frequency and inter-RAT scheduling would also becomes even more complicated.

As a trade-off between the continuity of voice service and the overall mobility performance, it is proposed to add 2G/3G inter-RAT measurement without increasing the total number of frequency layers to be monitored by UE.
Proposal 1: 2G/3G inter-RAT measurements should be introduced without increasing the total number of frequency layer to be monitored by UE. TS36.133 and TS38.133 should be modified accordingly.
3
Summary 
In this paper, we discuss the action to RAN4 in LS RP-172823 on interworking mechanisms between 5G System and legacy RATs. We have the following observations and proposal:

Observation 1: In EN-DC, the UE general mobility (i.e. non-NR mobility) is handled by E-UTRA RRC following legacy LTE principles and mechanisms – said otherwise, mobility mechanisms introduced since Rel-8 are available as is with EN-DC, including SRVCC.
Observation 2: Without 2G/3G measurement reports during EN-DC, increased VoLTE call drops are expected.
Proposal 1: 2G/3G inter-RAT measurements should be introduced without increasing the total number of frequency layer to be monitored by UE. TS36.133 and TS38.133 should be modified accordingly.
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