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1
Introduction
In RAN2’s C-plane discussion for Rel-12 small cell’s dual connectivity, two RRC options have been proposed so far which are:

-  Option C1: Only the MeNB generates the final RRC messages to be sent towards the UE after the coordination of RRM functions between MeNB and SeNB. The UE RRC entity sees all messages coming only from one entity (in the MeNB) and the UE only replies back to that entity. 
-
Option C2: MeNB and SeNB can generate final RRC messages to be sent towards the UE after the coordination of RRM functions between MeNB and SeNB and may send those directly to the UE (depending on L2 architecture) and the UE replies accordingly. 
Also, some pros and cons for these two options are being analysed in C-plane’s email discussion [1]. As Rel-12’s dual connectivity is 3GPP’s first attempt to aggregate resources between different eNBs which is different from Rel-11’s intra-eNB carrier aggregation, this contribution would like to discuss what RRC functionalities dual connectivity brings to SeNB, and especially what RRC procedures can be autonomously performed by SeNB. Hopefully, this analysis can provide more information for C-plane work to proceed.
2
SeNB related RRC procedures  
TS 36.331 (section 4.4) specifies overall RRC functions. For Rel-12 dual connectivity, following functions are possibly related to SeNB.
· System information broadcasting

· Initial security activation, i.e. initial configuration of AS integrity protection (SRBs) and AS ciphering (SRBs, DRBs);

· RRC connection mobility including e.g. intra-frequency and inter-frequency handover, associated security handling, i.e. key/ algorithm change, specification of RRC context information transferred between network nodes, for network controlled mobility, it is assisted by measurement configuration and reporting;
· Radio configuration control including e.g. configuration of secondary cells, assignment/ modification of ARQ configuration, HARQ configuration, DRX configuration, etc.; 
· Establishment/ modification/ release of RBs carrying user data (DRBs);
In what follows, we would like to discuss these RRC functions one by one and try to see if these RRC functions are needed for SeNB and if so, whether they can be performed by SeNB autonomously.

(1)  System information (SI) broadcasting

As RAN2 agrees that SeNB should be able to serve legacy UEs, SeNB should broadcast its own SI. For dual connectivity UE, how to acquire SeNB’s SI and even SI update is an open issue. If following similar way of Rel-11’s intra-eNB CA, UE is not required to monitor SeNB’s SI broadcasting and SeNB’s SI will be signalled to the UE via dedicated RRC signalling. With C-plane option C1 for the dual connectivity, this will require Xn interface’s assistance for transmitting SeNB’s SI over non-ideal backhaul. Especially, any update about SeNB’s SI also needs to be signalled to the MeNB, which certainly brings extra backhaul signalling overhead and SI acquisition latency. With option C2, SeNB can directly configure its SI to the UE using assisting RRC and no paging from SeNB is required for the UE to follow. This will be faster than the case of MeNB forwarding because no backhaul transmission is involved. As SI is all cell specific information, SeNB can autonomously do this without involving MeNB. It is noted that this fast SeNB SI configuration is only applicable to the case of SI update. For initial SeNB’s SI acquisition, it is natural to assume MeNB does this at the same time of SeNB setup.
Observation 1: SeNB’s SI update can be autonomously configured from SeNB to the UE via dedicated RRC signalling and this is faster than the case of MeNB forwarding which introduces extra backhaul signalling load and SI acquisition latency. However, this advantage is limited considering SI update happens infrequently. 
(2)  Initial security activation

Firstly, SeNB-related security issue is related to U-plane options, i.e. whether to introduce PDCP functions in SeNB for the offloaded radio services. If U-plane discussion decides to do so, then a mechanism seems to be needed to activate the AS key on small cell layer. In our understanding, dual connectivity management should mostly be done by MeNB, especially for the case of first time entering into dual connectivity. Therefore, it is natural to assume MeNB actives the security for SeNB at the same time when setting up SeNB connection for the UE.
Observation 2: MeNB can activate security for the SeNB, if it is decided to have separate AS keys at the SeNB, together with SeNB setup. There is no clear benefit to have SeNB do this.
(3)  Connection mobility control
SeNB related handover control here refers to inter-SeNB/SCell mobility. In case of network controlled mobility, MeNB can certainly handle it similarly as Rel-11’s CA, i.e., measurement configuration, measurement report, and handover preparation are all done by MeNB. On the other hand, if SeNB can handle handover preparation, e.g. generating security keys for inter-SeNB mobility, it seems that SeNB might also manage inter-SeNB mobility autonomously. However, this may not be completely autonomous. MeNB would anyway need to be informed of the change of SeNB for control purposes given the single S1-MME connection agreement.
Observation 3: inter-SeNB mobility can be controlled by MeNB, but can also be controlled by SeNB. It is FFS whether SeNB-controlled mobility can provide additional gains.
(4)  Dedicated radio resource control

Dual connectivity UE consumes radio resources from both MeNB and SeNB, therefore apart from MeNB’s radio resource control, SeNB’s radio resource control is an issue to solve. Intuitively, SeNB owns its radio resources and it seems natural to assume that SeNB directly configures dedicated radio resources to the UE without the need of involving another eNB. However, this is not that simple in that in dual connectivity case, both MeNB and SeNB are responsible for configuring their dedicated radio resources to the UE, but the UE has only one set of radio capability shared over two radios. Allowing independent radio resource control from MeNB and SeNB would be risky of violating UE’s capability. To solve this, one approach could be signalling and sharing information about UE’s existing radio resources between two eNBs. Or alternatively, one can always have MeNB to perform radio resource control for SeNB, but this will introduce backhaul latency as discussed in [1]. It is noted that fast SeNB radio resource control is only applicable to the case of SeNB reconfiguration, and for initial SeNB setup case, only MeNB is available to do that.    
Observation 4: MeNB can handle SeNB’s radio resource control for both cases of initial SeNB setup and SeNB reconfiguration. However, SeNB can perform direct and fast radio resource control at the reconfiguration case provided that it has knowledge of UE’s existing radio resources beforehand.
(5)  DRB management

DRB management issue here means how to add/modify/release DRBs offloaded to the small cell layer. This issue is also related to the discussion on U-plane options and only relevant if U-plane discussion decides to offload entire radio bearers to SeNB either from core network or MeNB. For those offloaded DRBs, MeNB can configure and update them to the UE under the condition that those DRBs’ lower layer configurations are signalled to the MeNB from SeNB, which certainly introduces some extra backhaul signalling and latency. Alternatively, it can be the SeNB that manages those offloaded DRBs directly to the UE, but possibly with some assistance information needed from MeNB, e.g. radio bearer’s QoS information. Also, one needs to make sure that UE capability is never exceeded, therefore SeNB needs information of UE’s existing radio resources under MeNB when configuring its own DRBs. 

Observation 5: if entire radio bearers are offloaded to small cell layer, SeNB can have a faster DRB management than MeNB, but may, in some cases, need assistance information from MeNB to do that.

Based on above analysis, it is observed that MeNB can in principle handle all SeNB related RRC functions and meanwhile having SeNB perform some RRC functions can bring benefits for dual connectivity UE’s control. For some RRC functions, SeNB can handle autonomously, but for some others, it may need some assistance from MeNB. In light of these, we propose to maintain both RRC options in the study item and leave further investigation and decision in the work item phase.

Proposal 1: RAN2 to capture above observations in the TR. 

Proposal 2: RAN2 to continue analysis for both RRC options until the next RAN2 meeting. 
3
Proposals 
In this contribution, we provide some analysis on SeNB related RRC procedures and implications with two RRC options. We have following observations and proposals.
Observation 1: SeNB’s SI update can be autonomously configured from SeNB to the UE via dedicated RRC signalling and this is faster than the case of MeNB forwarding which introduces extra backhaul signalling load and SI acquisition latency. However, this advantage is limited considering SI update happens infrequently.
Observation 2: MeNB can activate security for the SeNB, if it is decided to have separate AS keys at the SeNB, together with SeNB setup. There is no clear benefit to have SeNB do this.
Observation 3: inter-SeNB mobility can be fully controlled by MeNB, but can also be controlled by SeNB. It is FFS whether SeNB-controlled mobility can provide additional gains.     
Observation 4: MeNB can handle SeNB’s radio resource control for both cases of initial SeNB setup and SeNB reconfiguration. However, SeNB can perform direct and fast radio resource control at the reconfiguration case provided that it has knowledge of UE’s existing radio resources beforehand.
Observation 5: if entire radio bearers are offloaded to small cell layer, SeNB can have a faster DRB management than MeNB, but may, in some cases, need assistance information from MeNB to do that.
Proposal 1: RAN2 to capture above observations in the TR. 

Proposal 2: RAN2 to continue analyisis for both RRC options until the next RAN2 meeting.
References

[1] [82#17][LTE/SCE] Control plane aspects (Ericsson)
