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1.	Introduction
The purpose of this paper is to discuss handling of IMS PDN in signalling TC for 5G NR NSA mode.
2.	Discussion
UE is required to establish IMS PDN for voice and other IMS related services. As E-UTRA NW’s mature, it is evident that VoLTE is the choice for voice services and thus majority of NW’s now support VoLTE or will eventually support it. For 5G NSA Capable UE’s, VoLTE will be supported as the voice solution for day1 unlike the case of E-UTRA where CSFB fall-backs were also accepted initially.
Test Case prose, TTCN and other procedures might need to be revisited on how to handle the IMS PDN for NSA Phase of 5G NR. Further, as per the agreement [1] to allow IP data check on upper layer protocol Test cases, there will be a need to allow IMS and Internet PDN.
IMS PDN most likely will be established on E-UTRA for 5G NR NSA (EN-DC).
However, as per 36.331-f10: below 2 capability bits have been added 
	ims-VoiceOverNR-PDCP-MCG-Bearer
Indicates whether the UE supports IMS voice over NR PDCP with only MCG RLC bearer.
	Yes

	ims-VoiceOverNR-PDCP-SCG-Bearer
Indicates whether the UE supports IMS voice over NR PDCP with only SCG RLC bearer.
	Yes



As per latest RAN2 Agreement (R2-1804034) based on discussion paper R2-1802941, below proposals were added and new IMS Voice\VoLTE related capability bits were added to ASN.1  
Proposal 1.    If UE supports “volteOverNR-PDCP-15” the UE supports VoLTE over MCG RLC bearer only. 
=> Agreed with the naming change “IMS-VoiceOverNR-PDCP-MCG-Bearer-15”

Proposal 2.    Introduce capability bit to indicate whether VoLTE DRB on SCG RLC bearer only is supported or not. Name as “volteOverSCG-Bearer-15”. 
=> Agreed with naming change “IMS-VoiceOverNR-PDCP-SCG-Bearer-15”

Proposal 3.    VoLTE is supported for split bearer in MR-DC.
=> Noted.

Proposal 4.    Introduce capability bit to indicate whether VoLTE DRB on split bearer is supported or not. Name as “volteOverSplit-Bearer-15”. 
=> Noted.  

Proposal 5.    Agree the FDD/TDD diff for EN-DC related capabilities in table 1.
	High level IEs
	capability
	FDD/TDD diff
	Remark

	IRAT-ParametersNR
	en-DC-r15
	No
	The network use bandcombination  to know which LTE bands can work together with NR bands for EN-DC; en-DC capability is general capability, do not need to distinguish FDD/TDD here.

	
	supportedBandListNR-r15
	No
	It is unrelated to FDD and TDD

	
	measEventB1-NR-r15
	Yes
	Same as LTE event B1 since IOT test opportunity may be different between FDD and TDD;

	
	measPeriodicalNR-r15
	Yes
	In LTE periodic measurement for inter RAT to UTRA was conditional, based on whether inter RAT measurement event is supported or not which indeed is FDD/TDD different.

	
	tdm-Pattern-r15 
	Yes
	Tdm-Pattern support for FDD and TDD could be different. 

	BasebandParameters-r15
	basebandProcessingCombList-r15
	No
	No new capabilities inside BPC;
Base band processing capability should be independent of FDD and TDD;

	PDCP-ParametersNR
	rohc-Profiles-r15
	No
	Same as LTE” supportedROHC-Profiles”


	
	rohc-ContextMaxSessions-r15
	No
	Same as LTE “maxNumberROHC-ContextSessions”

	
	rohc-ProfilesUL-Only-r15
	No
	Same as LTE “supportedUplinkOnlyROHC-Profiles”

	
	rohc-ContextContinue-r15
	No
	Same LTE “supportRohcContextContinue”

	
	outOfOrderDelivery-r15
	No
	Do not see the difference between FDD and TDD

	
	sn-SizeLo-r15
	No
	Do not see the difference between FDD and TDD


                     => Agreed with the above table. 

Based on above agreements, it will be incorrect to assume that UE can allow DRB to be set-up on IMS bearer. 
2.1 Summary of IMS handling in E-UTRA 
Initially, E-UTRA Test Case were written and test models were designed to only handle single PDN. With the introduction and evolution of IMS enabled services in E-UTRA, IMS PDN was also required during attach (or on-demand) process. To minimize the prose and TTCN impact for introduction of this second PDN for existing test purposes, below steps were taken for impacted test cases -
1. Deactivate Multi-PDN in the preamble. 
1. Deactivated Multi-PDN in the test case main body before verifying any test purpose. 
1. For 1 and 2 above, Internet PDN was deactivated and test proceeded with IMS PDN. 
1. For a few test cases, Multi-PDN is activated throughout the test case and all the test purpose verified with it Multi PDN allowed.
1. Loopback modes were modified [4], [5],[6]

IMS PDN and Internet PDN can be used as default and secondary and vice-versa.
2.2 Handling of IMS PDN in 5G NR NSA
The test model for 5G NR NSA, especially EN-DC mode, is heavily leverage from existing test model since E-UTRA is required as the control plane anchor. Existing test model takes the IMS bearer (multiPDN) for all protocol testing by supressing Internet bearer. However based on the latest RAN2 agreement this approach\assumption may not be possible. 
HoweverAlso, as per the recent agreement to allow checking UE’s IP Data with ping operation [1], impacted RRC test cases will require Internet PDN to be allowed and to keep UE behaviour close to real world, is those test cases IMS PDN should also be allowed.
For L2 (PDCP, RLC, MAC) TC, the need for IMS PDN can needs to be revisited. Since IMS PDN for 5G NR NSA UE’s will may always be on E-UTRA i.e MCG bearer, it can may not be allowed in TC and all RTP packets and IMS signalling can be ignored. There may be a need to consider allowing 2 default bearers to be established and ignore the IMS default bearer.
L2 Test Case can also use the existing E-UTRA based handling of IMS PDN, however, the test focus is only on NR PDN’s which will most likely use internet PDN and thus internet PDN SHALL always be the allowed.
For NAS TC, Multi-PDN can be allowed with IMS PDN established on E-UTRA MCG bearer.

3.	Proposal
1. For test cases which are being considered for IP Data Check i.e Ping Operation, allow Multi-PDN operation without suppressing any PDN.
2. For L2 (PDCP, RLC and MAC) Test cases, continue using similar approach as E-UTRA as mentioned in 2.1. Internet PDN should be used for testing main behaviour OR allow IMS PDN by ignoring all IMS RTP and signalling messages.
3. For NAS TC, allow Multi-PDN operation.
[bookmark: _GoBack]4. Send an LS to RAN2 for further clarification if there are some alternatives which allows us to keep existing test model.
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