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9
MR-DC (Multi-RAT Dual Connectivity)

Editor’s note: Intended to capture tests of Multi-RAT Dual Connectivity behaviour defined in TS 37.340. 
Possible configurations may be handled in the following sub-structure:
a)  E-UTRA–NR DC via EPC with E-UTRA as master (also referred to EN-DC, option 3, 3a, 3x)
b)  E-UTRA–NR DC via 5GC 
      -  with E-UTRA as master (also referred to NGEN-DC, option 7, 7a, 7x)
      -  with NR as master (also referred to NE-DC, option 4, 4A)
9.x.y
EPS bearer resource allocation / New EPS bearer context
9.x.y.1
Test Purpose (TP)

(1)

with { UE in PROCEDURE TRANSACTION INACTIVE state and in EMM-IDLE mode }

ensure that {

  when { UE is requested to allocate bearer resource using Extended EPS QoS }

    then {UE sends a BEARER RESOURCE ALLOCATION REQUEST including the Extended EPS QoS IE }

            }

(2)

with { UE has sent the BEARER RESOURCE ALLOCATION REQUEST message }

ensure that {

  when { UE receives an ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST message with the procedure transaction identity (PTI) indicated in the BEARER RESOURCE ALLOCATION REQUEST message }

    then {UE sends an ACTIVATE DEDICATED EPS BEARER CONTEXT ACCEPT message }

            }

9.x.y.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 24.301, clauses 6.5.3.2, 6.5.3.3, 8.3.8 and 9.9.4.30. Unless otherwise stated these are Rel-15 requirements.
[TS 24.301, clause 6.5.3.2]

In order to request the allocation of bearer resources for one traffic flow aggregate, the UE shall send a BEARER RESOURCE ALLOCATION REQUEST message to the MME, start timer T3480 and enter the state PROCEDURE TRANSACTION PENDING (see example in figure 6.5.3.2.1).

The UE shall include the EPS bearer identity of the default EPS bearer associated with the requested bearer resource in the Linked EPS bearer identity IE. The UE shall set the TFT operation code in the Traffic flow aggregate IE to "Create new TFT". The packet filters in the Traffic flow aggregate IE shall include at least one packet filter applicable for the uplink direction. In the Required traffic flow QoS IE, the UE shall indicate a QCI and, if the UE also includes a GBR, the additional GBR required for the traffic flow aggregate.
…

[TS 24.301, clause 6.5.3.3]

…

If the bearer resource allocation requested is accepted by the network, the MME shall initiate either a dedicated EPS bearer context activation procedure or an EPS bearer context modification procedure. Upon receipt of an ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST or MODIFY EPS BEARER CONTEXT REQUEST message with a PTI which matches the value used for the BEARER RESOURCE ALLOCATION REQUEST message, the UE shall stop timer T3480 and enter the state PROCEDURE TRANSACTION INACTIVE. The UE should ensure that the procedure transaction identity (PTI) assigned to this procedure is not released immediately. The way to achieve this is implementation dependent. While the PTI value is not released, the UE regards any received ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST or MODIFY EPS BEARER CONTEXT REQUEST message with the same PTI value as a network retransmission (see subclause 7.3.1).
If the ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST message is received, the UE shall verify that the EPS bearer identity given in the EPS bearer identity IE is not already used by any EPS bearer context. The UE shall then proceed as described in subclause 6.4.2.3 or subclause 6.4.2.4.

…

[TS 24.301, clause 8.3.8]
…

This IE shall be included in the message only if the UE wishes to transmit the maximum and guaranteed bit rate values to the network and at least one of the values to be transmitted exceeds the maximum value specified in the EPS quality of service information element in subclause 9.9.4.3.

…
[TS 24.301, clause 9.9.4.30]

The purpose of the Extended quality of service information element is to indicate for an EPS bearer context the maximum bit rates for uplink and downlink and the guaranteed bit rates for uplink and downlink, if at least one of the bit rates has a value higher than 10 Gbps.

The Extended quality of service information element is coded as shown in figure 9.9.4.30.1 and table 9.9.4.30.1. For uplink and downlink, if the sending entity only has to indicate one bit rate (i.e, with a value higher than 10 Gbps), it shall encode the other bit rate (i.e., with a value smaller or equal to 10 Gbps) as "00000000". The receiving entity shall ignore a bit rate which is included in the extended quality of service information element and has a value smaller or equal to 10 Gbps.
The Extended quality of service is a type 4 information element with a length of 12 octets.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Extended quality of service IEI
	octet 1

	Length of Extended quality of service contents
	octet 2

	Unit for maximum bit rate
	octet 3

	Maximum bit rate for uplink
	octet 4

	Maximum bit rate for uplink (continued)
	octet 5

	Maximum bit rate for downlink
	octet 6

	Maximum bit rate for downlink (continued)
	octet 7

	Unit for guaranteed bit rate
	octet 8

	Guaranteed bit rate for uplink
	octet 9

	Guaranteed bit rate for uplink (continued)
	octet 10

	Guaranteed bit rate for downlink
	octet 11

	Guaranteed bit rate for downlink (continued)
	octet 12


Figure 9.9.4.30.1: Extended quality of service information element 
Table 9.9.4.30.1: Extended quality of service information element
	Unit for maximum bit rate (octet 3)
 0 0 0 0 0 0 0 0
value is not used
 0 0 0 0 0 0 0 1
value is incremented in multiples of 200 kbps

 0 0 0 0 0 0 1 0
value is incremented in multiples of 1 Mbps
 0 0 0 0 0 0 1 1
value is incremented in multiples of 4 Mbps

 0 0 0 0 0 1 0 0
value is incremented in multiples of 16 Mbps
 0 0 0 0 0 1 0 1
value is incremented in multiples of 64 Mbps

 0 0 0 0 0 1 1 0
value is incremented in multiples of 256 Mbps
 0 0 0 0 0 1 1 1
value is incremented in multiples of 1 Gbps

 0 0 0 0 1 0 0 0
value is incremented in multiples of 4 Gbps
 0 0 0 0 1 0 0 1
value is incremented in multiples of 16 Gbps
 0 0 0 0 1 0 1 0
value is incremented in multiples of 64 Gbps

 0 0 0 0 1 0 1 1
value is incremented in multiples of 256 Gbps

 0 0 0 0 1 1 0 0
value is incremented in multiples of 1 Tbps

 0 0 0 0 1 1 0 1
value is incremented in multiples of 4 Tbps

 0 0 0 0 1 1 1 0
value is incremented in multiples of 16 Tbps

 0 0 0 0 1 1 1 1
value is incremented in multiples of 64 Tbps

 0 0 0 1 0 0 0 0
value is incremented in multiples of 256 Tbps

 0 0 0 1 0 0 0 1
value is incremented in multiples of 1 Pbps

 0 0 0 1 0 0 1 0
value is incremented in multiples of 4 Pbps

 0 0 0 1 0 0 1 1
value is incremented in multiples of 16 Pbps

 0 0 0 1 0 1 0 0
value is incremented in multiples of 64 Pbps

 0 0 0 1 0 1 0 1
value is incremented in multiples of 256 Pbps

Other values shall be interpreted as multiples of 256 Pbps in this version of the protocol.
Maximum bit rate for uplink (octets 4 and 5)

Octets 4 and 5 represent the binary coded value of maximum bit rate for uplink in units defined by octet 3.

Maximum bit rate for downlink (octets 6 and 7)

Octets 6 and 7 represent the binary coded value of maximum bit rate for downlink in units defined by octet 3.
Unit for guaranteed bit rate (octet 8)
The coding is identical to that of the unit for maximum bit rate (octet 3).
Guaranteed bit rate for uplink (octets 9 and 10)

Octets 9 and 10 represent the binary coded value of guaranteed bit rate for uplink in units defined by octet 8.
Guaranteed bit rate for downlink (octets 11 and 12)

Octets 11 and 12 represent the binary coded value of guaranteed bit rate for downlink in units defined by octet 8.


9.x.y.3
Test description

9.x.y.3.1
Pre-test conditions

System Simulator:

· E-UTRA Cell x iand NR Cell y.
· System Information combination [xx] as defined in TS 38.508-1 [4] clause [xx] is used in E-UTRA Cell x and NR Cell x.

UE:

None.

Preamble:

-
The UE is in state RRC_CONNECTED using generic procedure parameter Connectivity (EN-DC) with MCG and SCG DRBs established according to [4].
9.x.y.3.2
Test procedure sequence

Table 9.x.y.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS releases the RRC connection
	-
	-
	-
	-

	2
	Cause the UE to request bearer resource allocation of dedicated EPS bearer associated with first PDN connectivity (see Note).
	-
	-
	-
	-

	3
	The UE transmits a SERVICE REQUEST message.
	-->
	SERVICE REQUEST
	-
	-

	4
	The SS establishes SRB2 and DRB associated with the default EPS bearer context activated during the preamble (a first PDN obtained during the attach procedure).
	-
	-
	-
	-

	5
	Check: Does the UE transmit a BEARER RESOURCE ALLOCATION REQUEST message?
	-->
	BEARER RESOURCE ALLOCATION REQUEST
	1
	P

	6
	The SS transmits an ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST message.
	<--
	ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST
	-
	-

	7
	Check: Does the UE transmit an ACTIVATE DEDICATED EPS BEARER CONTEXT ACCEPT message?
	-->
	ACTIVATE DEDICATED EPS BEARER CONTEXT ACCEPT
	2
	P

	Note:
The request is assumed to be triggered by AT command +CGDSCONT, and +CGACT (activated).


9.x.y.3.3
Specific message contents

Table 9.x.y.3.3-1: Message BEARER RESOURCE ALLOCATION REQUEST (step 5, Table 9.x.y.3.2-1)

	Derivation path: 38.508-1 table FFS

	Information Element
	Value/Remark
	Comment
	Condition

	Linked EPS bearer identity
	5
	
	

	EPS QoS
	Maximum bit rate for downlink is set to "11110110", i.e. 10 Gbps 
	
	

	Extended EPS QoS
	Maximum bit rate for downlink is set greater than 10 Gbps
	
	


Table 9.x.y.3.3-2: Message ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST (step 6, Table 9.x.y.3.2-1)

	Derivation path: 38.508-1 table FFS 

	Information Element
	Value/Remark
	Comment
	Condition

	EPS bearer identity
	6
	
	

	Linked EPS bearer identity
	5
	
	

	EPS QoS
	Maximum bit rate for downlink is set to "11110110", i.e. 10 Gbps 
	
	

	Extended EPS QoS
	Same value as in Table 9.x.y.3.3-1
	
	


