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1	Introduction
The test model needs to be enhanced to cover the NR-EUTRA Dual Connectivity (NE-DC) feature and to implement NE-DC test cases.

2	General principle
The general principles of NE-DC are:
· The UE is connected to one gNB that acts as a MN and one ng-eNB that acts as a SN.
· On C- plane:
· [bookmark: _Hlk44419873]Split SRB (with NR-PDCP) is supported allowing UL duplication of RRC PDUs.
· On U-plane:
· Three bearer types exist: MCG bearer, SCG bearer and split bearer. Each bearer can be terminated either in MN or in SN. Extract of Figure 4.2.2-4 of TS 37.340:

Figure 4.2.2-4: Network side protocol termination options for MCG, SCG and split bearers in MR-DC with 5GC (NGEN-DC, NE-DC and NR-DC).
· MAC: 
· The UE is configured with two MAC entities: one MAC entity for the MCG and one MAC entity for the SCG. 
· Both contention based random access (CBRA) and contention free random access (CFRA) procedure are supported on PSCell and PCell.
· [bookmark: _Toc29248340][bookmark: _Toc37200925]BSR configuration, triggering and reporting are independently performed per cell group. 
· PDCP: CA duplication can only be configured for the MCG bearer.
· SDAP: 
· QoS flows belonging to the same PDU session may be mapped to different bearer types and as a result there may be two different SDAP entities for the same PDU session, one at the MN and another at the SN.  The MN or SN node that hosts the SDAP entity for a given QoS flow decides how to map the QoS flow to the DRBs.  
· The UE is configured with one SDAP protocol entity per PDU session.
· System information handling: The SN is not required to broadcast system information other than for radio frame timing and SFN. System information for initial configuration is provided to the UE by dedicated RRC signalling via the MN.  The UE acquires, at least, radio frame timing and SFN of SCG from the PSS/SSS and MIB of the PSCell.
· Security aspects: 
· For bearers terminated in the MN the network configures the UE with KgNB; for bearers terminated in the SN the network configures the UE with S-KeNB.  A PCell change without KgNB change does not require a S-KeNB change.  A PSCell change always requires a S-KeNB change.
· MN terminated DRBs of a PDU session can have UP integrity protection activation on; however, in this case, the MN will not at any point offload any DRB of such PDU session to the SN. SN terminated DRBs of a PDU session always have UP integrity protection activation off.

3.	Test specifications
Currently in  the 5GS work plan, there are 1 MAC, 1 PDCP and 33 RRC test cases.
Prose is available in TS 38.523-1 for: 7.1.1.3.7, 7.1.3.5.2, 8.2.1.1.2 and 8.2.2.4.3.

4.	Initial test model
This initial test model is needed for RRC test cases. 
4.1	Test model addition in 38.523-3
The layer 3 test model will be added in 38.523-3 clause 5.2.1.7.
[bookmark: _Toc27473441][bookmark: _Toc29377712][bookmark: _Toc29378085][bookmark: _Toc36040418][bookmark: _Toc27473498][bookmark: _Toc29377769][bookmark: _Toc29378142][bookmark: _Toc36040475]
5.2.1.7	NE-DC


Figure 5.2.1.7-1: Test model for NR/5GC NE-DC Layer3: MCG and SCG


Figure 5.2.1.7-2: Test model for NR/5GC NE-DC Layer3 testing: MCG and split DRB, EUTRA terminated


Figure 5.2.1.7-3: Test model for NR/5GC NE-DC Layer3 testing: MCG and split DRB, NR terminated

Figure 5.2.1.7-4: Test model for NR/5GC NE-DC Layer3 testing: Split SRB(s), DRBs removed for clarity

The NR/5GC Layer3 NE-DC test model builds on top of the NR/5GC Layer3 test model, with the differences specified hereafter:
·  SRB0, 1 and 2 are configured only in NR.
· On the SS side EUTRA L1, MAC and RLC are configured in normal way and shall perform all their functions
· Only NR PDCP is configured in both NR and EUTRA (EUTRA PDCP is not used).  This can be configured in split for one or more SRBs or DRBs. In this case NR-PDCP is configured in one cell and a proxy PDCP will be configured in the other cell. The SS shall route data to/from either cell, via the routing information provided. 
· SDAP can be configured in both NR and EUTRA.
[bookmark: _Toc27473533][bookmark: _Toc29377804][bookmark: _Toc29378177][bookmark: _Toc36040510][bookmark: _Toc43923584][bookmark: _Toc51925553][bookmark: _Toc52278644][bookmark: _Toc58250759][bookmark: _Toc68072530][bookmark: _Toc75372659][bookmark: _Toc90561844][bookmark: _Toc90578725]9.2	E-UTRA and NR PIXIT
Table 9.2-1: EUTRA and NR PIXIT
	Parameter Name
	Parameter Type
	Default Value
	Supported Values
	Description

	px_ENDC_BandCombination
	ENDC_BandCombination_Type
	DC_1A_n28A
	
	Band combination for EN-DC test case

	px_ENDC_CA_BandCombination
	ENDC_CA_BandCombination_Type
	DC_1A_n28A_n78A
	
	EN-DC CA Band Combination

	px_ENDC_SecondaryBandCombination
	ENDC_BandCombination_Type
	DC_1A_n77A
	
	Secondary band combination for EN-DC test case

	px_IPv4_Address_Other
	charstring
	
	
	Other IPv4 Address
(see NOTE 4)

	px_IPv6_Address_Other
	charstring
	
	
	Other IPv6 Address
(see NOTE 4)

	px_NR_CA_BandCombination
	NR_CA_BandCombination_Type
	CA_n3A_n77A
	
	NR CA Band Combination

	px_NR_DC_BandCombination
	NR_DC_BandCombination_Type
	DC_n78A_n257A
	
	NR DC Band Combination

	px_NR_DC_CA_BandCombination
	NR_DC_CA_BandCombination_Type
	DC_n78A_n257G
	
	NR DC CA Band Combination

	px_NEDC_BandCombination

	NEDC_BandCombination_Typ
	DC_n1A_28A
	
	Band combination for NE-DC test cases

	px_NR_CipheringAlgorithm
	CipheringAlgorithm
	nea2
	
	Ciphering Algorithm (see Note 1)

	px_NR_IntegrityProtAlgorithm
	IntegrityProtAlgorithm
	nia2
	
	Integrity Algorithm (see Note 1)

	px_NR_OverlappingNotSupportedBand_MFBI
	integer
	1
	
	A not supported NR band that is overlapping with a supported band (px_NR_PrimaryBand). Applied to MFBI test case scenario.

	px_NR_PrimaryBand
	integer
	1
	
	NR primary band

	px_NR_SecondaryBand
	integer
	2
	
	NR secondary band. Applied to inter-band and SUL test cases.

	px_NR_SidelinkBand
	integer
	47
	
	NR sidelink band

	NOTE 1:	Unless specified otherwise in the test case prose, the null algorithm shall not be used for verification.
NOTE 2:	Void.
NOTE 3:	Void.
NOTE 4:	IP address used for specific IP-address-related test requirements. The only requirements applying to this IP address is that its value shall be different from the values of all other IP address PIXITs (see TS 36.523-3 [12] clause 9) and it shall not be used within more than one PDN (PDU session) within a test case. In the present version of this specification, it is only used within PDN1 NW.



4.2	ASP considerations
As SDAP may be configured in the SN, SDAP shall be added to the EUTRA configuration ASP:
  type record RadioBearerConfigInfo_Type {
    /* semantics of omit: "keep as it is" */
    SDAP_Configuration_Type     Sdap                  optional, /* only relevant for NE-DC, otherwise omitted;
                                                                                                * for NE-DC: mandatory if PDCP configured on EUTRA
                                                                                                *  e.g. set to omit for MN terminated SCG                                                                                          
                                                                                                   * omit means "keep as it is"
    PDCP_Configuration_Type     Pdcp                  optional, /* for SRB0: "Pdcp.None:=true"
                                                                 * mandatory for initial configuration; omit means "keep as it is" */
    RLC_Configuration_Type      Rlc                   optional, /* mandatory for initial configuration; omit means "keep as it is" */
    LogicalChannelId_Type       LogicalChannelId      optional, /* DRBs: DTCH-LogicalChannelIdentity as for rb-MappingInfo in DRB-ToAddModifyList;
                                                                 * SRBs: for SRBs specified configurations acc. to TS 36.331, clause 9.1.2 shall be applied:
                                                                 * SRB1: ul-LogicalChannel-Identity = dl-LogicalChannel-Identity = 1
                                                                 * SRB2: ul-LogicalChannel-Identity = dl-LogicalChannel-Identity = 2
                                                                 * for SRB0 being mapped to CCCH the LCID is '00000'B acc. to TS 36.321, clause 6.2.1;
                                                                 * mandatory for initial configuration; omit means "keep as it is" */
    MAC_Configuration_Type      Mac                   optional,
    boolean                     DiscardULData         optional  /* if omitted:
                                                                 *   initial configuration: data is handed over to TTCN as usual
                                                                 *   re-configuration:      "keep as it is"
                                                                 * if set:
                                                                 *   true  - SS shall discard any data in UL for this radio bearer
                                                                 *   false - (re)configuration back to normal mode
                                                                 * NOTE: typically applicable for UM DRBs only */
  };

  type union RadioBearerConfig_Type {
    RadioBearerConfigInfo_Type  AddOrReconfigure,               /* add / re-configure RB -
                                                                 * CellId : identifier of the cell being configured
                                                                 * RoutingInfo : None
                                                                 * TimingInfo : 'Now' in common cases
                                                                 * ControlInfo : CnfFlag:=true; FollowOnFlag:=false (in general) */
    Null_Type                   Release                         /* release RB -
                                                                 * CellId : identifier of the cell being configured
                                                                 * RoutingInfo : None
                                                                 * TimingInfo : 'Now' in common cases
                                                                 * ControlInfo : CnfFlag:=true; FollowOnFlag:=false (in general) */
  };

  type record RadioBearer_Type {
    RadioBearerId_Type          Id,                             /* either for SRB or DRB */
    RadioBearerConfig_Type      Config
  };
  type union L2DataList_Type {                  /* MAC:
                                                 * acc. to rel-8 protocols there is not more than one MAC PDU per TTI;
                                                 * any MAC PDU is completely included in one subframe
                                                 * RLC:
                                                 * one or more RLC PDUs per TTI
                                                 * (e.g. RLC Data + Status PDU on a logical channel;
                                                 * more than one RLC Data PDU in one MAC PDU is valid too)
                                                 * any RLC PDU is completely included in one subframe
                                                 * PDCP:
                                                 * one or more PDUs per TTI; one PDCP PDU may be included in more than one subframe */

    MAC_PDUList_Type    MacPdu,                 /* SS configuration: RLC TM mode, MAC no header removal (PDCP is not configured) */
    RLC_PDUList_Type    RlcPdu,                 /* SS configuration: RLC TM mode, MAC header removal (PDCP is not configured) */
    PDCP_PDUList_Type   PdcpPdu,                /* SS configuration: RLC AM/UM mode, PDCP no header removal */
    PDCP_SDUList_Type   PdcpSdu,                /* SS configuration: RLC AM/UM mode, PDCP header removal */
    PDCP_SDUList_Type   NrPdcpSdu,              /* SS configuration: RLC AM/UM mode, PDCP header removal */
    RLC_SDUList_Type    RlcSdu,                  /* SS configuration: RLC UM mode with no PDCP, for example MRB */
    SDAP_PDUList_Type           SdapPdu,         /* SS configuration: RLC AM/UM mode, PDCP normal mode (automatic handling of PDCP header), no handling of SDAP header */
    SDAP_SDUList_Type           SdapSdu          /* SS configuration: RLC AM/UM mode, PDCP normal mode (automatic handling of PDCP header), automatic handling of SDAP header */
  };
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