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1 Introduction
According to the WID approved in RAN #75, the Dual Connectivity functionality was agreed to be supported in the NR as following. In this contribution, we discuss the SN addition procedure on the basis of the LTE dual connectivity SeNB addition procedure, and provide our proposals.
For Dual Connectivity options:
-	E-UTRA-NR DC via EPC where the E-UTRA is the master (Option 3/3a/3x in TR 38.801 section 10.1.2);
-	E-UTRA-NR DC via 5G-CN where the E-UTRA is the master (Option 7/7a/7x in TR 38.801 section 10.1.4);
-	NR-E-UTRA DC via 5G-CN where the NR is the master (Option 4/4A in TR 38.801 section 10.1.3).
-	Work on Option 4/4A will be started after the work on Option 2, 3 series and 7 series are completed.

2 Discussion
In LTE Rel-12, Dual connectivity operation whereby a multiple Rx/Tx UE in RRC_CONNECTED is configured to utilize radio resources provided by two distinct schedulers, located in two eNBs connected via a non-ideal backhaul over the X2 interface.
The SeNB Addition procedure is initiated by the MeNB and is used to establish a UE context at the SeNB in order to provide radio resources from the SeNB to the UE. The whole procedure is used to add the SCG. Figure 1 shows the SeNB Addition procedure. In this procedure, first of all, the RRC connection and dedicated RB(s) are established between the UE and the MeNB, while at the same time the measurement information are configured to UE for finding the suitable cells of the neighboring eNB which could be added to the SCG. When receiving the measurement report from UE, MeNB will determine whether to add the SeNB based on the measurement results. Once the SeNB is added, MeNB will provide the SCG configuration information to the UE and request MME to modify the established E-RAB(s). 


Figure 1: SeNB addition procedure in LTE DC
From the above-mentioned procedure, it can be figured out that the DRB establishment and the SeNB addition are independent procedures, and it has the following drawbacks.
· The three Uu interface message overhead is increased due to the measurement results reporting procedure and the additional RRC reconfiguration procedure.
· The S1 signaling overhead is increased due to the E-RAB modification procedure.
· Multiple reconfiguration and modification procedures bring much eNB and UE implementation complexity. 
[bookmark: OLE_LINK13]Observation: Complex signaling procedure exists in the SeNB addition procedure of LTE DC operation. 
For NSA, the SN addition procedure could be optimized and the reconfiguration procedure could be combined for configuration simplicity.
One possible way is to combine the SN addition procedure (step 9 to 14 in Figure 1 ) into the dedicated RB establishment procedure (step 6 and 7 in Figure 1), which means that the SN addition procedure can be performed during dedicated RB establishment procedure. When performing RRC connection setup, UE can report the radio link quality that UE measures in IDLE mode in RRC setup complete message, and then MN can determine whether to add the SN during the dedicated RB establishment stage based on the reported measurement results. The suggested procedure is illustrated in Figure 2.


Figure 2: Optimized SgNB Addition procedure for NR
The procedure of Figure 2 is illustrated as following and please note the LTE RRC message name is taken here as an example. 
1.	UE initiates RRCConnectionRequest.
2.	When receiving the request from the UE, MeNB send the RRCConnectionSetup message to the UE, and optionally indicate that UE needs to report the measured results in the following uplink RRC message.
3.	UE responds MeNB RRCConnectionSetupComplete message, and includes the stored neighboring cells measurement results in this message.
4-5: The same as legacy LTE procedure that MeNB sends initial UE message to CN and receives the E-RAB establishment request from CN.
6. According to the measurement results UE reports, MeNB decides to add the SgNB and request SgNB to prepare SCG configuration for the UE. MeNB can forward the suitable cell list and the corresponding measurement results in the Xn request message.
7. SgNB prepares the SCG configuration and acknowledges to the MeNB the addition procedure.
8-10: MeNB provides the dedicated RB configuration and the SCG configuration. UE apply the configuration when receiving the reconfiguration message. MeNB confirm the SCG configuration to the MeNB.
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]11-12. MeNB responds to the CN E-RAB establishment complete and if SCG bearer is established, MeNB also needs to request CN to modify the corresponding E-RAB.
[bookmark: OLE_LINK19][bookmark: OLE_LINK12][bookmark: OLE_LINK3]Proposal 1: It is proposed that SN addition can be performed with dedicated RB establishment procedure.
Conclusion
In this contribution, we discuss the SgNB addition optimized procedure, and provide proposals.
Observation: Complex signaling procedure exists in the SeNB addition procedure of LTE DC operation. 
Proposal 1: It is proposed that SN addition can be performed with dedicated RB establishment procedure.
Reference
[1]	RAN #75 RP-170855 New WID on New Radio Access Technology. NTT DOCOMO, INC.


R2-1706351
image2.emf
UE MeNB SgNB CN

6. SgNB Addition Request (carry SCG-

ConfigInfo)

7. SgNB Addition Request Acknowledge 

(carry SCG-Config)

8. RRCConnectionReconfiguration

9. RRCConnectionReconfigurationComplete

10. SgNB Reconfiguration Complete

12. E-RAB Modification Confirmation

1. RRCConnectionRequest

2. RRCConnectionSetup

3. RRCConnectionSetupComplete 

(Meas.Report)

4.Initial UE message

5. Initial Context Setup Request

11. Initial Context Setup Response (Opt. 

E-RAB modification indication)


Microsoft_Visio_Drawing1.vsdx
UE
MeNB
SgNB
CN
6. SgNB Addition Request (carry SCG-ConfigInfo)
7. SgNB Addition Request Acknowledge (carry SCG-Config)
8. RRCConnectionReconfiguration
9. RRCConnectionReconfigurationComplete
10. SgNB Reconfiguration Complete
12. E-RAB Modification Confirmation
1. RRCConnectionRequest
2. RRCConnectionSetup
3. RRCConnectionSetupComplete (Meas.Report)


4.Initial UE message
5. Initial Context Setup Request
11. Initial Context Setup Response (Opt. E-RAB modification indication)



image1.emf
UE MeNB SeNB MME

10. SeNB Addition Request (carry SCG-

ConfigInfo)

11. SeNB Addition Request 

Acknowledge (carry SCG-Config)

12. RRCConnectionReconfiguration

13. RRCConnectionReconfigurationComplete

15. E-RAB Modification Indication

14. SeNB Reconfiguration Complete

16. E-RAB Modification Confirmation

1. RRCConnectionRequest

2. RRCConnectionSetup

3. RRCConnectionSetupComplete

6. RRCConnectionReconfiguration

7. RRCConnectionReconfigurationComplete

9. MeasurementReport

4.Initial UE message

5. Initial Context Setup Request

8. Initial Context Setup Response


Microsoft_Visio_Drawing.vsdx
UE
MeNB
SeNB
MME
10. SeNB Addition Request (carry SCG-ConfigInfo)
11. SeNB Addition Request Acknowledge (carry SCG-Config)
12. RRCConnectionReconfiguration
13. RRCConnectionReconfigurationComplete
15. E-RAB Modification Indication
14. SeNB Reconfiguration Complete
16. E-RAB Modification Confirmation
1. RRCConnectionRequest
2. RRCConnectionSetup
3. RRCConnectionSetupComplete
6. RRCConnectionReconfiguration
7. RRCConnectionReconfigurationComplete
9. MeasurementReport


4.Initial UE message
5. Initial Context Setup Request
8. Initial Context Setup Response



