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Discussion and Decision

1
Introduction
In previous RAN2 meetings it has not been fully discussed how to handle the details for RA procedure towards SeNB in dual connectivity, especially from RRC point of view, e.g. the behaviour for UE and SeNB related with control plane during RA procedure is not specified yet. This contribution provides some technical analysis and then formulates our conclusions in the end.  

2
Discussions
In dual connectivity, RA towards SeNB may happen in SCG addition/change procedure or during intra-MeNB handover procedure where parallel RA is needed to both MeNB and SeNB. 

2.1
Potential problems for RA towards SeNB 
Since the UE behaviour is not specified yet during RA towards SeNB, there might be some problems in certain scenarios when UE is doing RA to SeNB e.g.:
-
The RA procedure towards SeNB is, for whatever reason, not successful – e.g. UE is unable to successfully transmit RA preamble to SeNB or the RA preamble is not received at SeNB. It is not clear at the moment when the UE shall stop RA procedure towards SeNB and whether it will declare secondary radio link failure (S-RLF) due to unsuccessful RA and report the failure to MeNB.
-
When the UE cannot even synchronize to the PSCell to perform RA: In such case UE cannot read MIB and thus does not get system frame number (SFN) and therefore UE does not know where PRACH resources are. UE will then not be able to send RA preamble to SeNB - here MAC layer will not be able to detect the RA failure as the RA process will never start.
Observation 1: UE may not always be able to start RA, or know the exact time point to stop RA procedure and declare S-RLF.

Furthermore, in above scenarios, the SeNB may always consider that the SeNB configuration procedure was successful (due to the fact that RRC connection reconfiguration procedure is independent from RA procedure between UE and SeNB according to previous RAN2 agreement, i.e. before RA is initiated towards SeNB, the X2AP indication message may already be sent to SeNB from MeNB to confirm a successful reconfiguration procedure) and if UE has failed the RA procedure towards SeNB without transmitting any RA preamble, the SeNB might still wait to receive RA preamble from the UE and it is not also clear when SeNB could decide something has gone wrong, i.e. consider that the UE will not appear in a cell of SeNB and could clear its resources allocated for DC operation for the UE.
Observation 2: SeNB may wait for a long time (in theory endlessly) for UE RA if there is no mechanism to abort unsuccessful SCG addition or SCG change. 

From RAN3 point of view a timer TDCoverall is introduced in SeNB [1], but TDCoverall will stop once SeNB gets the X2AP indication from MeNB. Since at that point of time, UE may not have even started RA procedure towards SeNB, it is still not clear for SeNB what is happening and when it should release the resources for this UE, so the RAN3 timer alone cannot solve this problem either.

Observation 3: The problems noted in observations 1 and 2 cannot be solved only by RAN3 timer and need to be addressed also in RAN2. 
2.2
Introduction of a new RRC timer 
A new RRC timer can be introduced here to protect the RA preamble transmission waiting time from the UE to ensure neither the SeNB/UE needs to wait forever for the process to complete. The timer can be configured and provided by SeNB and sent to UE via existed signalling procedures. 

From SeNB point of view, the expiration of the timer can trigger SeNB to free the reserved resources. From UE point of view, the expiration of the timer can resolve the case when S-RLF is not triggered due to DL not being detectable and can also reduce unnecessary RA transmissions from UE and reduce the additional UL interference. This ensures there is no deadlock situation where the UE has the SeNB configuration but is unable to declare S-RLF to trigger recovery from the error situation. 
The proposed definition of the UE timer is given below:

Table 1: T3xx in UE for RA towards SeNB
	New timer in UE
	Start
	Stop
	At expiry

	T3xx
	When RA is triggered towards SeNB 
	Random Access Procedure towards SeNB successfully completed
	Declare S-RLF and initiate required reporting procedures towards MeNB


When the new timer expires, UE declares S-RLF with the cause of RA failure, which then also triggers SeNB failure reporting towards the MeNB. However, if T304 is running at the same time (which can happen if an intra-MeNB handover is ongoing), the SeNB RA failure can only be reported to MeNB when the RA to MeNB is finished, i.e. T304 stops running. Hence, if T304 is running, the SeNB RA failure reporting will not be sent before the RRCConnectionReconfigurationComplete has been sent to the MeNB (i.e. the handover is completed).
With the proposed new RRC timer and related operations above, the problem mentioned could be solved in an efficient manner in both SeNB and UE side, hence we propose that:
Proposal: Introduce a new RRC timer for dual connectivity operations where random access is sent towards SeNB.
4
Conclusion
This contribution analyzed the RA procedure towards SeNB, and the following proposals are made:
Observation 1: UE may not always be able to start RA, or know the exact time point to stop RA procedure and declare S-RLF.

Observation 2: SeNB may wait for a long time (in theory endlessly) for UE RA if there is no mechanism to abort unsuccessful SCG addition or SCG change. 

Observation 3: The problems noted in observations 1 and 2 cannot be solved only by RAN3 timer and need to be addressed also in RAN2. 
Proposal: Introduce a new RRC timer for RA procedure towards SeNB in both SeNB and UE for dual connectivity operations.
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