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1. Introduction
At the RAN#62 meeting the WI on dual connectivity (DC) was approved [1]. One important procedure for DC, namely SeNB addition, was studied during SI stage, and the informative signalling procedure was given in TR36.842 [2]. In this procedure, data forwarding is required for UP option 1A, which aims at avoiding the data loss for the bearer(s) moved to SeNB. Moreover, the following description in TR indicates that data forwarding can minimize the amount of service interruption.  
	6./7.  In case of UP option 1A the MeNB may, dependent on respective E-RAB characteristics, take actions to minimize service interruption due to activation of dual connectivity (Data forwarding, SN Status Report).


In this paper, we further analyze the impact of the data forwarding on the data reception and then provide another option that aims to reduce the service delay and interruption time. 

2.  Existing data forwarding during SeNB addition
Fig. 1 shows the signalling flow of SeNB addition [1] for UP option 1A. This procedure reuses the data forwarding from the existing HO procedure, which is initiated by the MeNB after sending the “SN status transfer” to the SeNB (Step 6). Taking DL data as an example, the data forwarded by the MeNB includes the packets being not correctly transmitted by the MeNB and not transmitted by the MeNB and those newly received from the S-GW. To transmit such data by the SeNB, the MeNB has to forward them to the SeNB and the UE has to synchronize with the SeNB. Thus, with data forwarding, the reception performance of such data is determined by the following factors:

· The delay of forwarding data from the MeNB to the SeNB
This factor is highly dependent on the performance of the X2 interface. In TR36.932 [3], the performance of non-ideal backhaul varies largely and the largest one way latency can be as much as 60ms. Thus, the data forwarding procedure may slow down the reception of data forwarded by the MeNB.  
· The synchronization delay to the SeNB
Following the existing principles, the UE applies the new configuration immediately when receiving it. Thus, the data reception of the bearer(s) when moved to the SeNB is interrupted from Step 5 to Step 9. If the synchronization takes a long time or the random access procedure to SeNB fails, the interruption time will be significantly increased. 
Observation 1: The data reception delay and service interruption time may be increased even if performing data forwarding. 
In addition, the capacity of the non-ideal backhaul is limited, e.g., the smallest throughput is 10Mbps [3]. Thus, the data forwarding increases the load of the non-ideal backhaul. 

Observation 2: The data forwarding procedure increases the load of non-ideal backhaul between MeNB and SeNB. 
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Fig. 1. Signalling flow for SeNB addition (UP option 1A)
3. Another option: no data forwarding
In the legacy handover procedure, when the UE receives a handover command from the source eNB, it performs the random access procedure to the target cell as soon as possible, i.e., the UE stops communication with the source cell. Thus, the source eNB is able to forward the data to the target eNB to avoid data loss. In the procedure of Fig. 1, the data forwarding procedure is introduced using a similar method. However, in dual connectivity, the UE can keep connectivity with MeNB during the SeNB addition procedure, which provides a path for UE to receive the data buffered at the MeNB before the UE connects to the SeNB. In other words, the data forwarding can be avoided by transmitting data via the MeNB. After the data buffered in the MeNB has been sent to the UE by the MeNB, the SeNB can be notified to start data transmission to the UE. This option has the following advantages:

· The data reception delay caused by data forwarding does not exist at UE side. 
· The interruption time caused by the random access procedure does not exist at UE side. Moreover, the UE can continuously receive data from bearer(s) moved to SeNB even if the random access procedure to SeNB fails. 

· The load on the non-ideal backhaul between the MeNB and the SeNB is reduced.
In summary, the comparison between the existing data forwarding for SeNB addition and the new option is shown in the following table. 

	
	Pros
	Cons

	Existing data forwarding
	No specification impact
	· Increases the interruption time to receive the data of bearer(s) moved to the SeNB

· Increases the load of the non-ideal backhaul between the MeNB and the SeNB

	No data forwarding  
	· No interruption time at UE side

· Reduces the load on the non-ideal backhaul between the MeNB and the SeNB
	Specification impact (e.g., the MeNB notifies the SeNB of the completion of data transmission on the MeNB for the bearer(s) moved to the SeNB)


Accordingly, we propose 

Proposal 1: RAN2 is respectfully asked to discuss whether or not data forwarding is necessary for dual connectivity.
With this new option, the SeNB is not expected to receive and transmit data from the MeNB. Thus, the PDCP SN can be assigned at SeNB side independently. In this sense, PDCP can be reset at SeNB side and the SN status transfer message is not required.  
Proposal 2: If data forwarding is not necessary, RAN2 is asked to discuss if PDCP reset is sufficient and the SN Status Transfer message is not required.
4. Conclusion

This contribution examines data forwarding in the SeNB addition procedure for UP option 1A, and we propose: 
Proposal 1: RAN2 is respectfully asked to discuss whether or not data forwarding is necessary for dual connectivity.
Proposal 2: If data forwarding is not necessary, RAN2 is asked to discuss if PDCP reset is sufficient and the SN Status Transfer message is not required.
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