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1 Introduction
During Small Cell Enhancements study item, SeNB addition/modification and release procedure was discussed and the agreed signalling flow is captured in TR 36.842 [1].

In SeNB addition/modification procedure, there are some open issues related to synchronization procedure. In this document, we would like to discuss whether random access based synchronization procedure is necessary to indicate to the SeNB when the UE completes RRC connection reconfiguration involving SeNB addition/modification. 
2 Discussion
In dual connectivity, the MeNB sends RRCConnectionReconfiguration message to the UE when the SeNB is added/modified. In this case, the SeNB may not know exactly when the MeNB sends RRCConnectionReconfiguration message and when the UE applies the radio resource configuration including SeNB addition/modification. In order to let the SeNB know the timing of RRC connection reconfiguration, it was proposed that the UE initiates random access procedure similar to handover procedure. However, there can be several alternatives in addition to sending random access procedure to let the SeNB know the reconfiguration timing. 
We compare the identified approaches to synchronize SeNB and UE for RRC connection reconfiguration. 
· Approach 1: using random access procedure similar to HO.
· The UE applies the new radio resource configuration upon it receives RRCConnectionReconfiguration.  The UE sends random access to the SeNB. Random access can be triggered in parallel with sending RRCConnectionComplete message to the MeNB. The SeNB knows that the UE applies the new radio resource configuration when it detects random access preamble allocated to the UE. The SeNB starts scheduling/transmission/reception. 
· In case of SeNB addition, random access is required for uplink timing adjustment because the SeNB and MeNB are not synchronized in transmission timing and propagation path is different.  The SeNB knows that the UE apply RRC configuration by detecting random access preamble. No further procedure or modification is required for random access for dual connectivity.
· In case of SeNB modification with SCell addition or with SCell modification only for change of the radio resource, timing adjustment may not be required because the UE already achieves timing synchronization to SeNB. Although it is still FFS whether multiple TAG is possible for SeNB, it would be unlikely that SeNB supports the multiple TAGs.  The new added SCell can be aligned to the existing SCell’s timing. Therefore, random access procedure in this case is used to indicate SeNB modification only. If we assume that SCell modification procedure is not required frequently, this approach would not increase load significantly.
· If a dedicated preamble is allocated (i.e. CFRA), the SeNB detects the UE completing RRC connection reconfiguration procedure as soon as it receives RA preamble. Otherwise, the collision resolution procedure should be performed between the UE and the SeNB and it will cause delay. 
· Approach 2: based on SeNB modification complete message from MeNB
· The UE applies the new radio resource configuration upon it receives RRCConnectionReconfiguration. From the UE side, no further operation is required for synchronization.  The SeNB applies the new radio resource configuration after it receives SeNB modification complete message from the MeNB. SeNB modification complete message is already defined in the signaling flow in TR36.843 [1]. It is currently sent from the SeNB to the MeNB after random access based synchronization is done. In order to avoid UE sending uplink transmission before the SeNB is ready, the MeNB may send activation MAC CE to activate the new added SCell once it applies the new radio resource configuration. 
· Some delay is expected compared to approach 1 because 1) the MeNB can send SeNB modification complete message after the UE sends RRCConnectionComplete to the MeNB and 2) there is X2 interface delay sending SeNB modification complete message from MeNB to SeNB. In general, it is expected that the delay is larger than random access procedure. 
· Before SeNB receives SeNB modification complete message, the SeNB may be able to detect that the UE completes RRC connection reconfiguration procedure if the UE detects the change of the corresponding radio resource configuration e.g. the change of PUCCH configuration, SRS etc. 
· Approach  3: introducing absolute activation time
· Similar to UMTS, activation time is introduced and signaled to the UE. The MeNB also notifies the activation time to the SeNB. The UE and SeNB apply the radio resource configuration at the same time indicated in the activation time. In order to make sure the reasonable activation time, it would not be desirable to send the activation time in SeNB addition/modification request message, which means one more signaling is necessary after the SeNB send SeNB addition/modification command message. The UE and SeNB apply the new radio resource configuration at the signaled timing.
· Some delay is expected. The MeNB would need to determine activation time considering enough time margin to send RRCConnectionReconfiguration message successfully and it will cause more delay until SeNB can apply new radio resource configuration. 
· Complexity is larger than solution 1 or solution 2. Need to define new parameter for activation and UE procedure. 
For SeNB addition, using the random access procedure is imperative because it is required for timing adjustment for uplink. Therefore, we need to discuss alternatives for SeNB modification procedure only.

Proposal 1: RAN2 to agree to use random access procedure to synchronize between the UE and the SeNB for SeNB addition. 
For SeNB modification, we summarize the above analysis in the following Table 1. 
	
	Delay
	Uu signaling 
	UE impact
	eNB impact

	Approach 1: random access 
	1(smallest) - CFRA
	Yes
	2
	1(smallest)

	Approach  2: MeNB notification
	2
	No
	1(smallest)
	2

	Approach  3: activation timing
	3
	No
	3
	3


Table 1: summary of alternatives

Based on the analysis, it is observed that the random access based synchronization approach can minimize the delay during SCell modification without large impact on UE and eNB. However, if CBRA is used, due to contention resolution step, approach 1 also has delay until the SeNB and UE completes collision resolution procedure including Msg 3 and Msg4. In this case, delay of approach 1 and approach 2 may be comparable. Furthermore, approach 1 requires the UE to send the random access preamble although the UE is already synchronized to the SeNB.  Therefore, in some cases e.g. dedicated preamble is not allocated, the second approach can be used. As a simple operation, if random access preamble is not configured for the SeNB, the MeNB could send SeNB completion message to the SeNB to synchronize SeNB and the UE.
Proposal 2: RAN2 to agree to use random access procedure to synchronize between the UE and the SeNB for SeNB modification.
Proposal 3:  RAN2 to discuss whether random access based synchronization is always used for SeNB modification. If random access is not configured for the SeNB, MeNB sends SeNB modification complete message.  
3 Conclusion

In this contribution, we compared three different approaches to synchronize between the UE and the SeNB on RRC connection reconfiguration procedure. 
Based on the analysis in Section 3, at least for SeNB addition, random access procedure is the most desirable approach. However for SeNB modification, there are some cases where random access based synchronization is not necessarily required. Therefore, we would like to suggest the following proposals regarding synchronization handling for SeNB addition and SeNB modification.
Proposal 1: RAN2 to agree to use random access procedure to synchronize between the UE and the SeNB for SeNB addition. 


Proposal 2: RAN2 to agree to use random access procedure to synchronize between the UE and the SeNB for SeNB modification.

Proposal 3: RAN2 to discuss whether random access based synchronization is always used for SeNB modification. If random access is not configured for the SeNB, MeNB sends SeNB modification complete message.  
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