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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, to keep the procedure as close to real implementation, this check should ideally happen on Internet PDN.
IMS PDN most likely 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 [7] based on discussion paper [8], 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”

Based on above agreements and the response LS received from RAN2 [9], it is evident that IMS voice may not be supported on the IMD PDN given the above capability bit. Furthermore, these UE capabilities are only related to IMS PDN associated with QCI=1. The network should not setup a DRB with NR PDCP associated to an EPS bearer with QCI=1 under the IMS PDN, in the scenario that is not supported according to the UE capability. Currently, RAN5 does use the EPS bearer with QCI=1 for multi-PDN handling and for dedicated EPS Bearer. This needs to be changed for EN-DC. IMS voice is not supported for Split bearers in EN-DC
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 attach order as default and secondary and vice-versa were addressed.
2.2 Handling of IMS PDN in 5G NR NSA
The test model for 5G NR NSA, especially EN-DC mode, is heavily leveraged from existing test model since E-UTRA is required as the control plane anchor. For multi-PDN capable UEs, existing test model takes the IMS bearer (multiPDN) for all protocol testing by supressing Internet bearer. However, based on the latest RAN2 agreement [7], [8] and [9] this approach\assumption may not be possible unless further workarounds are applied which may pose risks at later time. 
Also, as per the recent agreement to allow checking UE’s IP Data with ping operation [1], impacted RRC test cases should have Internet PDN to be allowed to keep UE behaviour close to real world, in those test cases IMS PDN should also be allowed.
Considering above limitation [7],[8], [9] and desire to keep realistic UE’s behaviour, RAN5 may have to consider allowing atleast 2 default bearers (Internet and IMS) as well as UE’s which only have single bearer (Internet\IMS).
However, as no such consideration has been taken in test modelling or in test environment\prose. A balanced approach with regards to work around and phased new implementation will have to be considered
3.	Way Forward
1. Continue PDNs handling for EN-DC test cases with same approach as used for LTE test cases, with QCI value suggested as per RAN2 LS.
2. Scope out the changes needed for allowing 2 default PDN’s to be retained in EN-DC test cases body. Investigate their handling in various procedures and test case prose in EN-DC including level of effort. Based on the scoping, come up with optimized way of handling required changes. Combination of IMS and Internet PDN (IMS+ Internet (any order) and Internet only) in EN-DC shall be handled allowing both PDN’s to be active and EN-DC test cases to use Internet PDN. Timeline to complete this activity is by RAN5#80 (Aug-2018). Interested companies to collaborate, discuss and resolve issues prior to next RAN5 meeting.
3. To avoid immediate TTCN implementation schedule, continue with current TTCN development and be flexible to change based on outcome of #2 above. 
4. For SA Option 2, request RAN5 companies to hash out deployment requirements for new 5G CN regarding non-Access Stratum and those needs to be considered in test environment, modelling and in prose. Multi PDN will be part of SA Test Environment Scoping. Deadline to provide various scenarios for new 5GS core should be completed by August 2018 i.e RAN5#80

4.	References
[1] 		R5-181169 - Adding UE’s IP Stack Check for 5G NR”		 
[2]	R5-150645, “Test Case limitations on handling IMS signaling for Non-IMS E-UTRA Test Cases”. Source: Qualcomm Incorporated, Anritsu Ltd., Anite, Rohde & Schwarz.
[3]	R5-155779, “Test Case limitations on handling IMS signalling (Single-PDN/ Multi-PDN) for Non-IMS E-UTRA and Inter-RAT Test Cases”. Source: Qualcomm Incorporated.
[4]	R5-153969, “Testing of Loopback mode A and B activated test cases with IMS enabled UE”. Source: Qualcomm Incorporated, Anritsu Ltd., Anite.
[5]	R5-153970, “Update to Loopback data procedure with IMS signalling”. Source: Anritsu Ltd., Qualcomm Incorporated, Samsung, MCC TF160.
[6]	R5-162144, “Handling of multi-PDNs-configured UEs”. Source: MCC TF160.
[7]	R2-1804034 - Summary of ASN.1 review session on part 7 (UE capability), Intel
[8]	R2-1802941 - Open issues on EN-DC capabilities on LTE side (I044, I089), Intel
[9]	R5-182174 – Response LS on IMS Voice over NR in EN-DC
[10]	R5-182088 - Handling of IMS PDN in 5G NR NSA mode


