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1
Introduction
This document provides a call flow for SeNB Activation.

As differences in the call flows between UP options 1A and 3C are minimal, both options are depicted and described in a single figure and chapter.
This document assumes that signalling for dual connectivity is performed on X2, as proposed in R3-132278 [1].

The aim of this document is to agree on a text proposal for TR 36.842 [2].
2
Discussion
2.1
General principles

In this subsection we discuss general principles for activating SeNB resources over X2, assuming autonomous RRM entities in the eNBs involved in dual connectivity. The principles are as follows:
-
Although the MeNB would keep the overall control for a UE in dual connectivity, it is finally the SeNB’s decision whether resources requested by the MeNB for a particular UE are granted.

-
The eNBs involved in dual connectivity would need to have quite up-to-date information about the UE’s current overall resource allocation.
It is assumed that each single SeNB resource modification needs to be consulted with and communicated via the MeNB.

2.2
SeNB activation procedure
Figure 2.2-1 depicts the overall signalling scheme for activating SeNB resources for dual connectivity operation. 
S1-MME and X2 signalling part which is relevant for the UP option 1A only is shown with dashed lines (“path switch” on S1 and Status Transfer on X2). 

SeNB Activation may follow principles similar to Rel-8 HO procedure:

a)
the MeNB provides the SeNB with

-
S1-level E-RAB QoS information 
(to allow the SeNB to allocate/schedule resources appropriately)

-
UE Capability information 
(to allow the SeNB to allocate resources within the UE’s capability limits)

-
current UE radio resource configuration at MeNB
(to implicitly request the SeNB to allocate additional resources in a way that it fits into UE capabilities while leaving current MeNB configurations unchanged)

b)
the SeNB allocates resources and determine RRC configurations taking into account the received information and provides respective information to the MeNB

-
best would be to follow the HO approach and create an (or part of an) RRC message the MeNB could easily put into the final message sent to the UE.
c)
the MeNB may examine the information and finally endorse the configuration request from SeNB before assembling the final RRC message to be sent to the UE

-
There might be a non-typical case where the SeNB allocates resources in a non-satisfying way. Then the MeNB should reject/cancel the RRC configuration and may decide to restart the resource allocation procedure.
Any kind of resource negotiation would be regarded a sign of bad implementation or configuration of the network and would further delay dual connectivity operation unnecessarily.

d)
at the end of the SeNB configuration phase

-
all eNBs involved in dual connectivity have knowledge about the UE’s future radio resource configuration

-
the UE specific signalling connection between the MeNB and the SeNB is retained as long as the SeNB keeps a UE context.
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Figure 2.2-1: SeNB Activation
As depicted in Figure 2.2-1, activating resources at SeNB for dual connectivity operation could involve the following steps:

1.
Starting configuration: Radio resources for a certain E-RAB are provided by the MeNB only.

2.
The MeNB decides to request the SeNB to allocate radio resources for a specific E-RAB. 

Note:
In contrast to UP options 1A, for 3C the MeNB may either decide to request resources from the SeNB of such an amount, that the QoS for the respective E-RAB is guaranteed by the exact sum of resources provided by the MeNB and the SeNB together, or even more.
The MeNBs decision may be reflected in step 3 by the E-RAB parameters signalled to the SeNB, which may differ from E-RAB parameters received over S1. 

3.
The MeNB requests the SeNB to allocate radio resources, indicating E-RAB characteristics (E-RAB parameters, TNL address information corresponding to the UP option, UE Capabilities and the current overall radio resource configuration at the MeNB for that UE.)
4.
If the RRM entity in the SeNB is able to admit the resource request, it allocates respective radio resources and, dependent on the UP option, respective transport network resources.
The SeNB may also allocate dedicated RACH preamble for the UE so that synchronisation of the SeNB radio resource configuration can be performed.

5.
The SeNB provides the new radio resource configuration to the MeNB (for UP alternative1A, together with S1 DL TNL address information for the respective E-RAB).

6.
The MeNB may verify the proposed new radio resource configuration.

7.
If the MeNB endorses the new configuration and triggers the UE to apply it. The UE starts to apply the new configuration.
8./9.
In case of UP option 1A and E-RAB characteristics the MeNB may take actions to minimise service interruption due to activation of dual connectivity (Data forwarding, Status Report). In case of UP options 3C, data forwarding takes place permanently via X2 UP resources.
Note:
Whether the UP resources established for data forwarding for UP option 1A need to be released explicitly may be further discussed.
10.
The UE performs synchronisation towards the cell of the SeNB. This indicates for the SeNB that the UE has taken the new configuration into use. Synchronisation can be made with contention based or contention free random access. The figure shows contention based access.
Note: 
On Random Access see TR 36.842 section 8.1.2.1.

11.
The UE completes the reconfiguration procedure.

12.
The SeNB reports detection of synchronisation and that the new configuration is being in use already. Receipt of the message in step 12 by the MeNB successfully completes the overall SeNB Activation procedure on X2.
13.-15. For UP option 1A, the update of the UP path towards the EPC is performed.

16.
Radio resources are provided by the SeNB. 
(For UP option 1A, only SeNB provides resources for the respective E-RAB,
For UP option 3C, the MeNB may still provide resources).

3
Proposal

It is proposed to include section 2 in TR 36.842.
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