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1. Introduction
In the RAN2#84 meeting, the general signaling procedure of “SeNB Addition/Modification” was agreed and captured in TR 36.842 [1]. However the sequences of RRCConnectionReconfigurationComplete (step 8), SeNB RACH (step 9) and “SeNB Addition/Modification Complete” (step 10) were not decided [1]. In this contribution, we further discuss the benefits and drawbacks of different solutions/steps for SeNB RACH and RRCConnectionReconfiguraitonComplete in the “SeNB Addition/Modification” procedure, and try to find out the suitable steps for the procedure.
2. Discussion 

2.1. Use case analysis for steps 8-10 
According to TR 36.842, the SeNB addition procedure and the SeNB modification procedure can be integrated as one single procedure, because these two procedures are quite similar in many cases. If we can find a single solution to cover all uses cases of the SeNB addition and modification for steps 8-10, we can simplify the whole procedure and minimize the standard effort. Based on the synchronization status of the SeNB cell, we can have the following 4 cases:
· Case 1: SeNB addition with a synchronized SeNB cell

· Case 2: SeNB addition with a non-synchronized SeNB cell

· Case 3: SeNB modification with a synchronized SeNB cell

· Case 4: SeNB modification with a non-synchronized SeNB cell

As the newly-added SeNB cell could belong to the same TAG (Timing Advance Group) of the MeNB cell, the synchronization is not always need by the UE.
2.2. Comparison between the Options of steps 8-10
Considering steps 8-10, the SeNB needs to know if the SeNB configuration is successfully applied by the UE, and the MeNB needs to know if the SeNB configuration finally succeeds in both the UE and the SeNB. In order to have one solution covering the use cases listed above, we can have the following candidate solutions:

	Solution 
	Figure
	Description

	Solution 1
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	8. The UE completes the reconfiguration procedure. 
9. The UE performs RACH procedure to perform synchronization towards the cell of the SeNB if needed and to confirm that the new configuration is in use.
10. The SeNB reports to the MeNB the detection of synchronization with the UE and confirms that the new configuration is in use. 

	Solution 2
	
[image: image2.emf]9. RRCConnectionReconfigurationComplete

10. SeNB Addition/ModificationComplete

8. Random Access Procedure

UE MeNB SeNB


	8. The UE performs synchronization towards the cell of the SeNB if needed.
9. The UE completes the reconfiguration procedure and indicates the new configuration is in use.
10. The MeNB reports to SeNB to confirm that the new configuration is in use.

	Solution 3
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	8. The UE performs RACH procedure to perform synchronization towards the cell of the SeNB if needed and to confirm that the new configuration is in use.
9. The UE completes the reconfiguration procedure and indicates the new configuration is in use.


For Solution 1, the RACH procedure is always used not only for synchronizing to the cell of the SeNB, but also for informing the SeNB that the SeNB configuration is in use in the UE. As the RACH can be triggered before/after completing the RRC reconfiguration procedure, step 8 can only be used to inform the MeNB that the SeNB configuration is in use in the UE. As the SeNB configuration is only in use in the SeNB after the success of the RACH, step 10 is used to inform the MeNB that the configuration is in use in the SeNB.
For Solution 2, the RACH is only used for synchronizing to the cell of the SeNB. For Case 1 and 3, the UE does not need the RACH for the synchronization. Step 9 is used to inform the MeNB that the SeNB configuration is in use in the UE. Step 10 is used to inform the SeNB that the SeNB configuration is in use in the UE instead of using the RACH, and the successful delivery of the “SeNB Addition/Modification Complete” implies that the MeNB knows that the SeNB configuration is in use in the SeNB. As the SeNB configuration is in use in the SeNB only after the success of the RACH procedure, step 9 is used after completing step 8. This means that the UE has to wait for the RACH completion before completing the RRC reconfiguration.  
For Solution 3, the RACH procedure (same as Solution 1) is always used not only for synchronizing to the cell of the SeNB, but also for informing the SeNB that the configuration is in use in the UE. As step 9 is performed only after completing step 8, step 9 can be used to inform the MeNB that the SeNB configuration is in use in both the UE and the SeNB.
Table 1 gives a comparison between the three solutions in terms of the performance and the complexity.
Table 1: Comparison between different procedures
	
	Solution 1
	Solution 2
	Solution 3

	(1) Delayed MeNB configuration
	(
	(
	(

	(2) Confirmation from MeNB to SeNB or from SeNB to MeNB
	(
	(
	(

	(3) Extra RACH to confirm the SeNB configuration
	(
	(
	(

	(4) Mismatching of SeNB configuration
	(
	(
	(


(1) Delayed MeNB configuration
As the MeNB configuration can be sent to the UE along with the SeNB configuration, Solution 2&3 could cause that the MeNB configuration is delayed as the UE completes the reconfiguration only after the RACH. If the MeNB configuration is not confirmed by the UE, the UE and the MeNB can only use the conservative configuration for data transmission which could cause the deterioration of the performance, such as per-user throughput, power consumption, interference and so on.
(2) Confirmation from MeNB to SeNB or from SeNB to MeNB
According to the procedure descriptions given above, Solution 3 does not need the confirmation message sent over the X2 interface. Then Solution 3 can reduce the standard effort over X2. 
(3) Extra RACH to confirm the SeNB configuration
Different from Solution 2, Solution 1&3 needs the RACH to confirm the SeNB configuration even if there is no need for the synchronization towards the cell of the SeNB.
(4) Mismatching of SeNB configuration

Compared with Solution 1 and 3, the confirmation of the SeNB configuration in Solution 2 is transmitted over non-ideal backhaul. The mismatching period between the UE and the SeNB of Solution 2 is longer than that of Solution 1 and 3. During this period, the SeNB only schedules the UE with conservative configuration as the SeNB does not know if the new SeNB configuration at the UE is applied or not.
In conclusion, each solution has its own advantages in different aspects. However, we should avoid that the delivery of the SeNB configuration affects the delivery of the MeNB configuration, and reduce the dependency between the SeNB configuration and the MeNB configuration. And if there is no fixed order between RACH and the RRCConnectionReconfiguraitonComplete, the UE implementation can be more flexible. Furthermore the mismatching period of SeNB configuration in Solution 2 is longer than Soluton 1 and 3. As such we slightly prefer Solution 1.
3. Conclusion
In order to have unified procedure for both SeNB addition and SeNB modification, we give three candidate procedures. By comparing the differences between these solutions, our proposal is given below:
Proposal: It is proposed to use Solution 1 for steps 8-9 of the SeNB addition/modification in TR 36.842:

· 8. The UE completes the reconfiguration procedure. 

· 9. The UE performs RACH procedure to perform synchronization towards the cell of the SeNB if needed and to confirm that the new configuration is in use.
· 10. The SeNB reports to the MeNB the detection of synchronization with the UE and confirms that the new configuration is in use.
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