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Decision/action requested

The group is asked to discuss and endorse the proposal
2
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Rationale

 This discussion paper is around the Multi-Radio Dual Connectivity related measurement.

Observation 1:

Multi-Radio Dual Connectivity    a generalization of the Intra-E-UTRA Dual Connectivity (DC) described in 36.300 .

It can be classified into EN-DC, NGEN-DC,NE-DC,NR-DC as the following :
1)
MR-DC with the EPC

E-UTRAN supports MR-DC via E-UTRA-NR Dual Connectivity (EN-DC), in which a UE is connected to one eNB that acts as a MN and one en-gNB that acts as a SN. The eNB is connected to the EPC via the S1 interface and to the en-gNB via the X2 interface. The en-gNB might also be connected to the EPC via the S1-U interface and other en-gNBs via the X2-U interface.

The EN-DC architecture is illustrated in Figure 4.1.2-1 below.
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Figure 4.1.2-1:
EN-DC Overall Architecture
2)
MR-DC with the 5GC
2.1
E-UTRA-NR Dual Connectivity

NG-RAN supports NG-RAN E-UTRA-NR Dual Connectivity (NGEN-DC), in which a UE is connected to one ng-eNB that acts as a MN and one gNB that acts as a SN. The ng-eNB is connected to the 5GC and the gNB is connected to the ng-eNB via the Xn interface.

2.2
NR-E-UTRA Dual Connectivity

NG-RAN supports NR-E-UTRA Dual Connectivity (NE-DC), in which a UE is connected to one gNB that acts as a MN and one ng-eNB that acts as a SN. The gNB is connected to 5GC and the ng-eNB is connected to the gNB via the Xn interface.

2.3
NR-NR Dual Connectivity

NG-RAN supports NR-NR Dual Connectivity (NR-DC), in which a UE is connected to one gNB that acts as a MN and another gNB that acts as a SN. The master gNB is connected to the 5GC via the NG interface and to the secondary gNB via the Xn interface. The secondary gNB might also be connected to the 5GC via the NG-U interface. In addition, NR-DC can also be used when a UE is connected to two gNB-DUs, one serving the MCG and the other serving the SCG, connected to the same gNB-CU, acting both as a MN and as a SN.
As above definition, the measurement of the control plane related procedure of EN-DC  should be collect  in LTE side.
The measurement of the control plane related procedure of NE-DC and NR-DC  should be collect  in NR side. 

The measurement of the control plane related procedure of NGEN-DC should be collect  in ng-ENB side. 
Observation 2:

   The same  purpose of Secondary Node  Management related procedure   be classified into with EPC and 5GC ,and using the different  signaling  as the following sample.
1)
Secondary Node Addition

1.1)
EN-DC

The Secondary Node Addition procedure is initiated by the MN and is used to establish a UE context at the SN to provide resources from the SN to the UE. For bearers requiring SCG radio resources, this procedure is used to add at least the first cell of the SCG. This procedure can also be used to configure an SN terminated MCG bearer (where no SCG configuration is needed). Figure 10.2.1-1 shows the Secondary Node Addition procedure.


[image: image2.emf]UE MN SN S-GW MME

1. SgNB Addition Request

2. SgNB Addition Request Acknowledge

3. RRCConnectionReconfiguration

4. RRCConnectionReconfigurationComplete

9. E-RAB  Modification Indication

5. SgNB Reconfiguration Complete
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Figure 10.2.1-1: Secondary Node Addition procedure

1.2)
MR-DC with 5GC

The Secondary Node (SN) Addition procedure is initiated by the MN and is used to establish a UE context at the SN in order to provide resources from the SN to the UE. For bearers requiring SCG radio resources, this procedure is used to add at least the initial SCG serving cell of the SCG. This procedure can also be used to configure an SN terminated MCG bearer (where no SCG configuration is needed). Figure 10.2.2-1 shows the SN Addition procedure.
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2a. Xn-U Address Indication 


Figure 10.2.2-1: SN Addition procedure

Observation 3:

For EN-DC Secondary Node Addition procedure  has  option  sub procedure , that means for a full  Secondary Node Addition procedure there are two procedures according response cases. One is  from step 1 to step 5,  another is from  step 1 to step 12 , as  Figure 10.2.1-1.
EN-DC

The Secondary Node Addition procedure is initiated by the MN and is used to establish a UE context at the SN to provide resources from the SN to the UE. For bearers requiring SCG radio resources, this procedure is used to add at least the first cell of the SCG. This procedure can also be used to configure an SN terminated MCG bearer (where no SCG configuration is needed). Figure 10.2.1-1 shows the Secondary Node Addition procedure.
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Figure 10.2.1-1: Secondary Node Addition procedure

  The measurement solutions for  Secondary Node Addition of  EN-DC   as  the following :

  Solution  A ( not split  sub procedure,using two performance measurement):
    Number of  Secondary Node Addition attempts   response to  step 1  for all cases

     Number of  Successful of Secondary Node Addition  include    step 5  response the without  path update  case  and  step  12  response the with  path update  case
   Solution  B (  split  sub case,using three performance measurements) :

     Number of Secondary Node Addition attempts   response to  step 1  for all cases

       Number of Successful Secondary Node Addition   without  path update    response to  step 5

Number of Successful  Secondary Node Addition   with path update    response to   step  12  

  Solution  C (  split  sub procedure ,using four performance measurements) :

     Number of Secondary Node Addition attempts   response to  step 1  for all cases

       Number of Successful  Secondary Node Addition     step 5 for all cases
Number of Secondary Node Addition   Path Update attempt    response to   step  9  

Number of Successful  Secondary Node Addition   Path Update    response to   step  12  

	
	 merit
	disadvantage 

	Solution A
	The  KPI of   Secondary Node Addition Successful  rate  formula is simple and can monitoring all the cases

	 Detail trouble-shooting need depends other tools

	Solution B
	 Number of Successful Secondary Node Addition  more detail than solution A
	 Detail trouble-shooting need depends other tools

The  KPI of   Secondary Node Addition Successful  rate  formula is a little more complicated than solution A.

	Solution C
	Path update sub procedure can be monitored 
	The  KPI of   Secondary Node Addition Successful  rate  formula is  complicated . If all path update not triggered the KPI cannot capture it.


Solution A,B is prefer to solution C . 

For the KPI simplify ,solution A is recommended.
Observation 4:

 For other SN change ,release etc procedures be similar to the Secondary Node Addition procedure case.
4
Detailed proposal

. Detatiled proposal is in 

S5‑192084
Rel-16 CR TS 32.425 Add measurements related to Secondary Node Addition for E-UTRA-NR Dual Connectivity

S5‑192085
Rel-16 CR TS 32.425 Add measurements related to Secondary Node Release for E-UTRA-NR Dual Connectivity

S5‑192086
Rel-16 CR TS 32.425 Add measurements related to Secondary Node Change for E-UTRA-NR Dual Connectivity

S5‑192087
Rel-16 CR TS 28.552 Add measurements related to Secondary Node Addition for MR-DC Dual Connectivity

S5‑192088
Rel-16 CR TS 28.552 Add measurements related to Secondary Node Change for MR-DC Dual Connectivity

S5‑192089
Rel-16 CR TS 28.552 Add measurements related to Secondary Node Release for MR-DC Dual Connectivity
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