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1.	Introduction
The purpose of this paper is to scope out high level work for signalling test cases and provide information on applicable RAN2, CT1, CT6 and SA2 specs currently being developed and their impact on various Single Connectivity (or Standalone) or Dual Connectivity (Non-Standalone) options for 5G NR. Based on core specs applicability, some  of the protocol layer are not applicable to NSA Option 3. Also, given the completion, timelines and dependencies of various other 5G NR options, a priority can be established for considering completion of protocol tests for those options.
2.	Discussion

2.1 Scoping of 5G NR NSA
RAN5 5G NR WID is divided in to 2 categories. The following RAN-CN interface options:
· Single connectivity options:
· Option 2: NR connected to 5GC (TR 38.801 section 7.1)
· Option 5: E-UTRA connected to 5GC (TR 38.801 section 7.1)
· Dual Connectivity options:
· Option 3/3a/3x: E-UTRA-NR DC via EPC where the E-UTRA is the master (TR 38.801 section 10.1.2); This is also referred to as EN-DC (TS 37.340)
· Option 7/7a/7x: E-UTRA-NR DC via 5GC where the E-UTRA is the master (TR 38.801 section 10.1.4); This is also referred to as NGEN-DC (TS 37.340)
· Option 4/4A: NR-E-UTRA DC via 5GC where the NR is the master (TR 38.801 section 10.1.3). This is also referred to as NE-DC (TS 37.340)

Based on the 3GPP priority, only Option 3 (EN-DC) related core specs are to be completed by Dec-2018. Some of the above options have dependencies, for example - Option 5 is required to be defined for Option 7 and Option 2 is required to be defined for Option 4. One of the critical part of the other options, besides option 3, is the introduction of 5GC (5G Core Network) which also introduces new upper layer protocols (NAS) along with new SDAP layer in RAN. This is needed to define end-to-end protocol tests.


2.2 Core Spec Mapping 
Below table lists various RAN2, CT1, CT6 and SA core specification which are being introduced (or updated) for 5G NR. It also specifies if those core specs are applicable to various Dual-Connectivity (NSA, Non Standalone) and single connectivity (Standalone) options. It is to be noted that these core specs are still being developed and some agreements may change. However, based on below information, scope of protocol test cases for various option can be defined.
For Dual Connectivity Option 3, since E-UTRA acts as master node and all control plane messaging is still through eNB, RRC layer impact is listed as partial in below table. All 5G NR RRC related functions are part of RRC Reconfiguration Message and Measurement Reporting applied, which as per current agreements in RAN2, is received on E-UTRA. 
For the core specs mentioned as “No” for particular option, that layer or Core Spec will not be considered for writing test cases for that particular option. For NSA option 3, this includes Idle Mode, SDAP and NAS (new 5GC). In NSA Option 3, Idle mode of E-UTRA is used while newly defined SDAP layer for 5GNR with 5GC (5G Core Network) is not applicable. There will be minor impact to NAS to account for 5G NR bearer and handling to EPC (TBD).

Table-1 List of Core Specifications for Protocol Test Cases
	Item No.
	3GPP Working Group
	Core Specification and Short Description
	Applicable to 5G NR NSA
(Option 3, 7 and 4)
	Applicable to SA 5G NR
(Option 2, 5)
	Comments

	1.
	RAN2
	TS 37.340 – Multi Connectivity
	Yes
	No
	General

	2.
	RAN2
	TS 38.304 – Idle Mode
	Option 3, 7 -No
Option 4- Yes
	Yes
	

	3.
	RAN2
	TS 38.306 – Capabilities
	Yes
	Yes
	

	4.
	RAN2
	TS 38.321 - MAC
	Yes
	Option 2-Yes
Option 5 -No
	

	5.
	RAN2
	TS 38.322 – RLC
	Yes
	Option 2-Yes
Option 5 -No
	

	6.
	RAN2
	TS 38.323 – PCDP
	Yes
	Option 2-Yes
Option 5 -Yes*
	All NSA bearer options need to be considered

	7.
	RAN2
	TS 37.324 - SDAP
	Option 3 -No
Option 4,7 - Yes
	Yes
	Yes, for 7 and 4 but not for Option3

	8.
	RAN2
	TS 38.331- RRC
	Option 3 – Partial
Option 4,7 – Yes 
	Option 2 – Yes
Option 5- Partial *(may be – TBD)
	For NSA Option 3, only RRC Reconfiguration and Measurement Reporting applied
(SCG can have SRB-3)

	9.
	RAN2
	TS 38.300 – Overall impact
	Yes 
	Yes
	User plane description for NSA

	10.
	CT1
	TS 24.301 - Extension of the maximum range of QoS values. Possible security related updates. (CT1)
	Option 3- Yes
Option 4, 7 - No
	No
	Existing Spec
Additional QCI values, UE capability for P-GW selection in UE Capability IE (Under Discussion), UE restriction for NR***(Note3)

	11.
	CT1
	TS 27.007 - Potential updates for extension of the maximum range of QoS values (CT1)
	Option 3- Yes
Option 4, 7 - No
	No
	Existing Spec
Additional QCI values

	12
	CT1
	TR 24.890 – NAS Impact for 5G NR
	Option 3- No
Option 4, 7 – Yes
	Option 2 – Yes
Option 5 - TBD
	Still in TR Phase, refer to
 TS23.501 until spec finalized. Will be replaced by new TS and it could be more than one.

	13
	CT6
	TS 31.101- UICC( R99)
	Option – Yes
Option 4,7 - TBD
	Option 2 – TBD
Option 5 - TBD
	R99 based USIM should be able to acquire 5G NR, with minimum set of updates for NSA Option 3 (ex- Auth Algorithm)

	14
	CT6
	UICC 5G NR (TBD)
	TBD (UICC and SSP)
	TBD (UICC and SSP)
	CT6 is only evaluating the list of impacted areas and is likely to start normative work at the beginning of 2018**** (Note4)

	15
	SA2
	TS 23.501 – 5GS Architecture
	Option 3- No
Option 4, 7 – Yes
	Option 2 – Yes
Option 5 - TBD
	Only Normative Specs available from Upper Layers and should be used for reference until we have CT1 specs ready.

	16
	SA2
	TS 23.502 - 5GS Protocol and Call Flows
	Option 3 – No
Option 4,7 – Yes
	Option 2 – Yes
Option 5 - TBD
	General

	17
	SA3
	Security Related
	
	
	




* Note1 - 5G NR SA Option 5 specifications and some agreements are still TBD 
[bookmark: _GoBack]**Note2 -  CT1 WG specifications for 5GC are in TR phase, work is expected to begin from December.
***Note3 – Only proposals, CR’s not agreed yet.
****Note4 - In the latest available version of TS 33.899 , SA3 has approved a requirement for the storage and processing of the subscription credentials in a 5G system, adding more flexibility in addition to the existing UICC platform, already in use within the 3GPP eco-system. This is reflected in the interim agreement described in clause E.5.1.1.2, indicating that solutions for the credential storage and processing in Phase 1 shall be the UICC and the new SSP (Smart Secure Platform) under discussion in ETSI SCP

Based on Table-1, below protocol layers will be not applicable for 5G NR NSA option-3 but will be applicable to 5G NR SA.. -
1. Idle Mode
2. SDAP
3. RRC (other than RRC Reconfiguration Message & Measurement Report for Multi Connectivity Operation)
4. 5G Upper Layers\NAS (very minor possible impact)

The test case and structure needs to consider this variation. For NSA option 3, these layers will be tested for test cases in existing TS36.523-1 and only new addition for 5G NR for legacy areas should be tested in proposed TS 38.523-1.
Single Connectivity Option 2& 5 and Multiconnectivity option 4 & 7 has dependency on 5GC to be defined. Further Option 5 is required for Option 7 and Option 2 is required for Option 4. Thus, the timelines for these options should consider completion of NAS related aspects in to consideration, establishing the order of completion as 2,4,5 and 7. 
All 5G NR related changes (even for Option 5 ,4 and 7) should be considered in new TS38.523-1 to align with core specs.

3.	Proposal
1. For the given priority of 5G NR NSA Option 3 or EN-DC, several core specs are not applicable, hence will not be tracked for test case development. Since the work is still ongoing in core specs, these may possibly change which can be recorded further. Also, for NSA option 3, some protocol layers need not be tested as mentioned in 1.2 (Idle Mode, SDAP, RRC (other than RRC Reconfiguration Message & Measurement Report for Multi Connectivity Operation) and 5G Upper Layers). For Single Connectivity Option 2 &5 , all legacy layers are applicable i.e Idle Mode, MAC, RLC, PDCP, RRC, NAS along with a new SDAP layer.
2. For Single Connectivity Option 2&5 and Dual connectivity option 4&7, there is critical dependency on completion of CT1 upper layer specs, which should be considered in test case completion timelines. Given the inter-dependency of these options, the order of completion can be established as 2,4,5 and 7.

4.	References
[1]	R5-173041, RAN5 WI -  New work item proposal: UE Conformance Test Aspects – 5G/NR
[2]   TS 37.340 v 0.20 ( July 2017) –  Evolved Universal Terrestrial Radio Access (E-UTRA) and NR; Multi-connectivity
[3]   TR 38.801 - Study on new radio access technology: Radio access architecture and interfaces



