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1	Introduction

Currently DRB data routing in layer 3 NR CA and EN-DC NR CA test cases is done implicitly by using the SCell CellId in the ASP common part while the RLC/PDCP/SDAP layers of the DRB(s) are configured only in the PCell/PSCell, that is not clarified in the test model. 
For consistency with RlcBearerRouting, it is proposed to enhance the ASP type to provide the MacBearerRouting field. That field shall be used in data ASPs when NR CA is configured.
This is related to R5s210298.
2	Proposal
2.1 Changes in 38.523-3
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Figure 5.1.1.2-1: Test model for EN-DC Layer3 CA testing

The EN-DC Layer3 CA test model builds on top of the EN-DC Layer3 test model, with the differences specified hereafter.
On the SS NR side, in the SCG there is one PSCell and one SCell configured:
-	PSCell: The associated SCell is linked to this PSCell, to enable the connection of the SCell MAC layer to the PSCell RLC/PDCP layers for DCCH/DTCH. 
-	SCell: Only PHY and MAC layers are configured, and MIB is broadcast. 
The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS reports PUCCH scheduling information reception in PSCell over system indication port, if configured. In a similar way the reception of PRACH preambles in PSCell / SCell is reported by SS over the same port, if configured.
The NR data routing between the RLC layer of PSCell and the lower layers of either PSCell or SCell shall be provided to/by SS in the common part of the data ASP using the MacBearerRouting field.
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Figure 5.2.1.2-1: Test model for NR/5GC Layer3 CA testing

The NR/5GC Layer3 CA test model builds on top of the NR/5GC Layer3 test model, with the differences specified hereafter.
In the SS side, there is one PCell and one SCell configured:
-	PCell: The associated SCell is linked to this PCell to enable the connection of the SCell MAC layer to the PCell RLC/PDCP layers for DCCH/DTCH. 
-	 SCell: PHY and MAC layers are configured in normal way. RLC layer is configured only for BCCH/PCCH/CCCH. 
The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. The SS reports PUCCH scheduling information reception in PCell over system indication port, if configured. In a similar way the reception of PRACH preambles in PCell / SCell is reported by SS over the same port, if configured.
The NR data routing between the RLC layer of PCell and the lower layers of either PCell or SCell shall be provided to/by SS in the common part of the data ASP using the MacBearerRouting field.
2.2 ASP changes
[bookmark: _Toc68072674]D.1.16	System_Interface
NR_SYSTEM_CTRL_REQ
	TTCN-3 Record Type

	[bookmark: NR_SYSTEM_CTRL_REQ]Name
	NR_SYSTEM_CTRL_REQ

	Comment
	

	Common
	NR_ReqAspCommonPart_Type
	
	Unless specified otherwise for a particular primitive, the following applies:
CellId: identifier of the cell
RoutingInfo : 'None'
RlcBearerRouting : 'None'
MacBearerRouting : ‘omit’
TimingInfo : 'Now' or specific activation time, depends on respective primitive
ControlInfo :
  CnfFlag:        depends on TimingInfo; in general 'false' when specific activation time is used, 'true' for 'Now'
  FollowOnFlag   'false'

	Request
	NR_SystemRequest_Type
	
	



NR_SYSTEM_CTRL_CNF
	TTCN-3 Record Type

	[bookmark: NR_SYSTEM_CTRL_CNF]Name
	NR_SYSTEM_CTRL_CNF

	Comment
	

	Common
	NR_CnfAspCommonPart_Type
	
	TimingInfo is ignored by TTCN (apart from EnquireTiming)
=> SS may set TimingInfo to "None"

	Confirm
	NR_SystemConfirm_Type
	
	



NR_SYSTEM_IND
	TTCN-3 Record Type

	[bookmark: NR_SYSTEM_IND]Name
	NR_SYSTEM_IND

	Comment
	

	Common
	NR_IndAspCommonPart_Type
	
	CellId : identifier of the cell
RoutingInfo : 'none'
RoutingInfoSUL: ‘omit’
RlcBearerRouting : 'none'
MacBearerRouting : ‘omit’
TimingInfo : The SS shall provide TimingInfo depending on the respective indication (see below)

	Indication
	NR_SystemIndication_Type
	
	- Error
  TimingInfo: related to the error (if available)
- RlcDiscardInd
  TimingInfo: slot in which the RLC PDU has been received
- MAC
  TimingInfo: slot in which the MAC PDU has been received containing the MAC CE being indicated
- RachPreamble
  TimingInfo: start of the RACH preamble
- SchedReq
  TimingInfo: slot containing the SR
- UL_HARQ
  TimingInfo: slot containing the UL HARQ
- HarqError
  TimingInfo: slot containing the UL HARQ



D.2.3	System_Interface
NR_DRB_COMMON_REQ
	TTCN-3 Record Type

	[bookmark: NR_DRB_COMMON_REQ]Name
	NR_DRB_COMMON_REQ

	Comment
	common ASP to send PDUs to DRBs

	Common
	NR_ReqAspCommonPart_Type
	
	CellId : identifier of the cell
RoutingInfo : QosFlow when SDAP is configured in non-transparent mode at the SS, else DRB id
RlcBearerRouting : TTCN provides the id of the cell in hosting the RLC bearer, which the SS shall use to send the data out to the UE (for non-split bearers in general same as CellId)
MacBearerRouting : If MAC is configured in non-transparent mode and NR CA is configured, TTCN provides the id of the cell hosting the physical layer, which the SS shall use to send the data out to the UE. Else ‘omit’
TimingInfo : starting point when to start sending sequence of data PDUs
  e.g.
    SFN = X, subframe number = x; slot number = slot_i depending on numerology
    U_Plane.SubframeDataList[i].SlotOffset := offset_i;
  => U_Plane.SubframeDataList[0].PduSduList shall be sent out at (X, x, i)
     U_Plane.SubframeDataList[i].PduSduList shall be sent out offset_i slots after U_Plane.SubframeDataList[0].PduSduList (depending on the numerology)
NOTE: In case of K0>0 (K0 according to 38.214 clause 5.1.2.1) the timing specifies the PDCCH assignment (rather than the PDSCH transmission)
ControlInfo : CnfFlag:=false; FollowOnFlag:=false

	U_Plane
	NR_L2Data_Request_Type
	
	

	SuppressPdcchForC_RNTI
	Null_Type
	opt
	By default all DRB_COMMON_REQ scheduled DL PDU's are associated with an appropriate explicit configured or SS selected DL assignment allocation on PDCCH.
For SuppressPdcch:=true in the sub frame in which DL PDU's are transmitted, there is no associated DL assignment allocation for configured C-RNTI. This will be used for SPS assignment based transmission or in any error scenarios;
NOTE: this flag has no impact on PDCCH messages required for SPS activation



NR_DRB_COMMON_IND
	TTCN-3 Record Type

	[bookmark: NR_DRB_COMMON_IND]Name
	NR_DRB_COMMON_IND

	Comment
	common ASP to receive PDUs from DRBs

	Common
	NR_IndAspCommonPart_Type
	
	CellId : identifier of the cell
RoutingInfo : QosFlow when SDAP is configured in non-transparent mode at the SS, else DRB id
RoutingInfoSUL : The SS shall include this field when data is received from SUL carrier. Else ‘omit’.
RlcBearerRouting : The SS shall provide the id of the cell hosting the RLC bearer in which the data has been sentreceived from the UE
MacBearerRouting : If MAC is configured in non-transparent mode and NR CA is configured, the SS shall provide the id of the cell hosting the physical layer in which the data has been received from the UE. Else ‘omit’
TimingInfo : time when message has been received
NOTE 1:
For MAC and RLC PDUs per definition L2Data_Indication_Type corresponds to exactly one slot
=> TimingInfo refers to this slot
NOTE 2:
For PDCP a single PDU or SDU may take more than one TTI
=> TimingInfo refers to the end of the PDU/SDU and the length is given by NoOfTTIs in L2Data_Indication_Type
(the end of the PDU/SDU is the last RLC PDU being received; in case of retransmissions this is not necessarily the RLC PDU with the last SN)

	U_Plane
	NR_L2Data_Indication_Type
	
	



D.3.1	SRB_DATA_ASPs
ASP Definitions to send/receive peer-to-peer messages on SRBs
NR_C_Plane_Request_Type
	TTCN-3 Record Type

	[bookmark: NR_C_Plane_Request_Type]Name
	NR_C_Plane_Request_Type

	Comment
	RRC and/or NAS PDU to be send to the UE;
Note: it may be necessary to allow more than one NAS PDU (-> "record of")

	Rrc
	NR_RRC_MSG_Request_Type
	opt
	omit:    NAS message shall be present; NAS message shall be sent in DLInformationTransfer
present: if NAS message is present also, (piggybacked) NAS PDU shall be security protected
         (if necessary) and inserted in RRC PDU's DedicatedInfoNAS

	Nas
	NG_NAS_MSG_RequestList_Type
	opt
	omit:    RRC message shall be present; RRC message does not contain (piggybacked) NAS PDU
present: if RRC message is omitted => NAS message shall be sent embedded in DLInformationTransfer
         if RRC message is present => NAS message is piggybacked in RRC message
in case of RRC message is sent on CCCH, NAS message shall be omitted



NR_C_Plane_Indication_Type
	TTCN-3 Record Type

	[bookmark: NR_C_Plane_Indication_Type]Name
	NR_C_Plane_Indication_Type

	Comment
	RRC and/or NAS PDU to be received from the UE;
Note: it may be necessary to allow more than one NAS PDU (-> "record of")

	Rrc
	NR_RRC_MSG_Indication_Type
	opt
	omit:    NAS message shall be present; NAS message is received in ULInformationTransfer
present: if NAS message is present also, DedicatedInfoNAS contains unstructured and
         ciphered NAS message and the NAS message is the deciphered message in structured format

	Nas
	NG_NAS_MSG_IndicationList_Type
	opt
	omit:    RRC message shall be present; RRC message does not contain (piggybacked) NAS PDU
present: if RRC message is omitted => NAS message has been received in ULInformationTransfer
         if RRC message is present => NAS message has been piggybacked in RRC message
NOTE:
  even though currently (DEC 08 ASN.1) there is no RRC PDU in UL containing more than one
  DedicatedInfoNAS we provide a list to allow extendability



NR_SRB_COMMON_REQ
	TTCN-3 Record Type

	[bookmark: NR_SRB_COMMON_REQ]Name
	NR_SRB_COMMON_REQ

	Comment
	common ASP to send PDUs to SRB0, SRB1 or SRB2

	Common
	NR_ReqAspCommonPart_Type
	
	CellId : identifier of the cell
RoutingInfo : SRB0, SRB1, SRB2, SRB3
RlcBearerRouting : TTCN provides the id of the cell inhosting the RLC bearer which the SS shall use to send the data out to the UE (for non-split bearers in general same as CellId)
MacBearerRouting : If MAC is configured in non-transparent mode and NR CA is configured, TTCN provides the id of the cell hosting the physical layer, which the SS shall use to send the data out to the UE. Else ‘omit’
TimingInfo : Now in normal cases;
             For latency tests TimingInfo can be set to the SFN/subframe
             in which the RRC messages shall be sent out (in this case and
             if the RRC PDU is too long to be sent in one TTI
             the TimingInfo corresponds to the first TTI)
ControlInfo
  CnfFlag:=false;
  FollowOnFlag
    true: Indicates that the message(s) to be sent on the same TTI will follow
          NOTE 1: When FollowOnFlag is true, TimingInfo shall always be "Now". Otherwise SS shall produce an error
          NOTE 2: the FollowOnFlag applies only for messages of the same SRB
    false: Indicates that no more message(s) will follow

	Signalling
	NR_C_Plane_Request_Type
	
	



NR_SRB_COMMON_IND
	TTCN-3 Record Type

	[bookmark: NR_SRB_COMMON_IND]Name
	NR_SRB_COMMON_IND

	Comment
	common ASP to receive PDUs from SRB0, SRB1 or SRB2

	Common
	NR_IndAspCommonPart_Type
	
	CellId : identifier of the cell
RoutingInfo : SRB0, SRB1, SRB2, SRB3
RoutingInfoSUL : The SS shall include this field when data is received from SUL carrier. Else ‘omit’.
RlcBearerRouting : The SS shall provide the id of the cell hosting the RLC bearer in which the data has been sentreceived from the UE
MacBearerRouting : If MAC is configured in non-transparent mode and NR CA is configured, the SS shall provide the id of the cell hosting the physical layer in which the data has been received from the UE. Else ‘omit’
TimingInfo : time when message has been received
             (as received from the SS by the NAS emulator)

	Signalling
	NR_C_Plane_Indication_Type
	
	



D.4.3.1.1	Routing_Info
Routing_Info: Basic Type Definitions
	TTCN-3 Basic Types

	[bookmark: NR_RoutingInfoSUL_Type]NR_RoutingInfoSUL_Type
	Null_Type
	



NR_RadioBearerId_Type
	TTCN-3 Union Type

	[bookmark: NR_RadioBearerId_Type]Name
	NR_RadioBearerId_Type

	Comment
	

	Srb
	SRB_Identity_Type
	

	Drb
	DRB_Identity
	



NR_RoutingInfo_Type
	TTCN-3 Union Type

	[bookmark: NR_RoutingInfo_Type]Name
	NR_RoutingInfo_Type

	Comment
	

	None
	Null_Type
	

	RadioBearerId
	NR_RadioBearerId_Type
	routing of signalling and user plane data when SDAP is not configured at the SS for the DRB or it is configured in transparent mode

	QosFlow
	QosFlow_Identification_Type
	routing of user plane data with SDAP being configured in non-transparent mode at the SS



MacBearerRouting_Type
	TTCN-3 Record Type

	Name
	MacBearerRouting_Type

	Comment
	Physical layer cell data routing.
Applicable for NR CA, multi-RAT Dual Connectivity (MR-DC) with NR CA as well as single-RAT Dual Connectivity with NR CA

	NR
	NR_CellId_Type
	
	





D.4.3.2	REQ_ASP_CommonPart
NR_ReqAspCommonPart_Type
	TTCN-3 Record Type

	[bookmark: MacBearerRouting_Type]Name
	NR_ReqAspCommonPart_Type

	Comment
	

	CellId
	NR_CellId_Type
	
	

	RoutingInfo
	NR_RoutingInfo_Type
	
	

	RlcBearerRouting
	RlcBearerRouting_Type
	
	

	MacBearerRouting
	MacBearerRouting_Type
	opt
	 

	TimingInfo
	TimingInfo_Type
	
	

	ControlInfo
	ReqAspControlInfo_Type
	
	




D.4.3.4	IND_ASP_CommonPart
NR_IndAspCommonPart_Type
	TTCN-3 Record Type

	[bookmark: NR_IndAspCommonPart_Type]Name
	NR_IndAspCommonPart_Type

	Comment
	

	CellId
	NR_CellId_Type
	
	

	RoutingInfo
	NR_RoutingInfo_Type
	
	

	RoutingInfoSUL
	NR_RoutingInfoSUL_Type
	opt
	Included when data is received from SUL carrier

	RlcBearerRouting
	RlcBearerRouting_Type
	
	

	MacBearerRouting
	MacBearerRouting_Type
	opt
	

	TimingInfo
	TimingInfo_Type
	
	

	Status
	IndicationStatus_Type
	
	



D.8	NR_ASP_VirtualNoiseDefs
ASP definitions for virtual noise generation in NR cells:
- A VNG instance, upon creation, is always associated with an already configured NR cell. This VNG instance therefore operates on the same frequency as the associated NR cell's frequency.
- A VNG instance generates AWGN (Additive white Gaussian noise):
  - Frequency domain: on the whole carrier bandwidth defined for the frequency of the associated NR cell.
  - Time domain: in every slot.
- The AWGN power level is defined as an EPRE in dBm/SCS, corresponding to the 'Noc' value provided in the test case prose.
NR_ASP_VirtualNoiseDefs: Basic Type Definitions
	TTCN-3 Basic Types

	[bookmark: NR_VngConfigConfirm_Type]NR_VngConfigConfirm_Type
	Null_Type
	



NR_VngConfigInfo_Type
	TTCN-3 Union Type

	[bookmark: NR_VngConfigInfo_Type]Name
	NR_VngConfigInfo_Type

	Comment
	

	CellNocLevel
	integer
	CellNocLevel - EPRE level in dBm/SCS for AWGN transmission to model a noise source.
The SS shall apply AWGN to the whole carrier bandwidth of the associated NR cell and in every slot



NR_VngConfigRequest_Type
	TTCN-3 Union Type

	[bookmark: NR_VngConfigRequest_Type]Name
	NR_VngConfigRequest_Type

	Comment
	configure/activate noise for a given cell;
NOTE: it is assumed the associated NR cell has been created beforehand

	Configure
	NR_VngConfigInfo_Type
	configuration of the virtual noise generator;
regardless of the power level the noise generator is off before it gets activated for this cell;
in case the configuration needs to be changed during a test, the noise generator shall be deactivated for this cell

	Activate
	Null_Type
	noise is activated (switched on) for the given cell acc. to the previous configuration;
while being active the configuration shall not be modified

	Deactivate
	Null_Type
	deactivate noise for given cell



NR_VNG_CTRL_REQ
	TTCN-3 Record Type

	[bookmark: NR_VNG_CTRL_REQ]Name
	NR_VNG_CTRL_REQ

	Comment
	

	Common
	NR_ReqAspCommonPart_Type
	
	CellId : as for the associated NR cell
RoutingInfo : None
RlcBearerRouting : None
MacBearerRouting : ‘omit’
TimingInfo : Now
ControlInfo : CnfFlag:=true; FollowOnFlag:=false
RlcBearerRouting : None

	Request
	NR_VngConfigRequest_Type
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