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Discussion and Decision
1. Introduction
In the SCE CP protocol and architecture alternative discussion [1], one point is to discuss if each eNB involved in dual connectivity need to have an RRC entity. To contribute the conclusion on this point, in this document, first it is discussed which message could be terminated at or generated by assisting eNB. 
Furthermore, depending on the protocol layout in UE side, in addition to control plane alternative C1-C4 in the email discussion, two more alternatives C5, C6 are provided. Taking all possible alternatives into account, it is further discussed how to route the RRC messages to the correct RRC entity. 
Based on our observations, we propose to only have one RRC entity in the anchor eNB and one RRC entity in UE. 
2. Discussion
A RRC entity acts as a termination point of the RRC procedures, and it will be responsible for the encoding and decoding of the RRC messages. 

More than one RRC entity architecture alternatives, i.e. option C3 and C4 in [1] will impact the legacy architecture a lot and need more specification effort. But on the other hand, the benefits of shorter latency for the small cell related configuration is also quite attractive, since it will shorten the RRC configuration ambiguity and achieve more adaptive resource allocation in the small cell. 

In order to have a better tradeoff between the drawback and benefits, to have an idea which and how many RRC messages/IEs could be configured by small cell itself without anchor cell’s involvement would be helpful. 
In this contribution, only one S1-MME Connection per UE is assumed as agreed in RAN2#81bis, although confirmation by RAN3 will be required. 
2.1
Which message can be terminated in assisting eNB’s RRC entity
According to TS36.331, following are all the dedicated RRC messages. For each message, whether and why it can/cannot be terminated at assisting eNB are given in the table. 
Table 1 whether the message can be terminated at assisting eNB
	
	Messages
	Terminated at Assisting eNB or not?

Why?

	DL-CCCH
	rrcConnectionReestablishment

	Not applicable.
Assuming, as CA, dual connectivity is an additional feature after RRC connected.

	
	rrcConnectionReestablishmentReject
	

	
	rrcConnectionReject
	

	
	rrcConnectionSetup
	

	DL-DCCH
	csfbParametersResponseCDMA2000
	No.

It is related to S1-MME, which is terminated in Anchor only. 

	
	dlInformationTransfer
	No.
It is related to S1-MME, which is terminated in Anchor only.

	
	handoverFromEUTRAPreparationRequest
	No.
It is related to S1-MME, which is terminated in Anchor only.

	
	mobilityFromEUTRACommand
	No.
Mobility is anchored at anchor eNB



	
	rrcConnectionReconfiguration
	Yes.
If the message only includes the parameter related to small cell

	
	rrcConnectionRelease
	No
The message includes the release of anchor eNB connectivity as well. 

	
	securityModeCommand
	TBD,  and no much gain
Depends on the security architecture for dual connectivity. 

And it is one shot configuration at the beginning

	
	ueCapabilityEnquiry
	No

It is related to S1-MME, which is terminated in Anchor only. 

	
	Countercheck
	TBD,  and no much gain
Depends on the UP protocol
It rarely happens

	
	ueInformationRequest-r9
	Yes, but not much gain 
The assisting eNB may collect UE information e.g. rach-Report for local optimization.

But it may be enough to collect only from the single connectivity UEs.

	
	loggedMeasurementConfiguration-r10
	No
The configuration is applied for idle mode, then enough to be configured only by anchor

	
	rnReconfiguration-r10
	Not applicable
No dual connectivity for RN backhaul link. 

	UL-CCCH
	RRCConnectionReestablishmentRequest
	Not applicable.
Assuming, as CA, dual connectivity is an additional feature after RRC connected.

	
	RRCConnectionRequest
	

	UL-DCCH
	csfbParametersRequestCDMA2000
	No

It is related to S1-MME, which is terminated in Anchor only.

	
	measurementReport
	No
By assuming mobility is anchored in anchor eNB and decision is made by anchor eNB

	
	rrcConnectionReconfigurationComplete
	Yes
If it is response to a rrcConnectionReconfiguration  which only includes the parameter related to small cell

	
	rrcConnectionReestablishmentComplete
	No
Assuming, as CA, dual connectivity is an additional feature after RRC connected.

	
	rrcConnectionSetupComplete
	No

Assuming, as CA, dual connectivity is an additional feature after RRC connected.

	
	securityModeComplete
	TBD, and no much gain 

Depends on the security architecture for dual connectivity.
And it is one shot configuration at the begning 



	
	securityModeFailure
	TBD, and no much gain
Depends on the security architecture for dual connectivity.
And it is one shot configuration at the begning

	
	ueCapabilityInformation
	No

It is related to S1-MME, which is terminated in Anchor only.

	
	ulHandoverPreparationTransfer
	No

It is related to S1-MME, which is terminated in Anchor only.

	
	ulInformationTransfer
	No

It is related to S1-MME, which is terminated in Anchor only.

	
	counterCheckResponse
	TBD,   and no much gain
Depends on the UP protocol
It rarely happens

	
	ueInformationResponse-r9
	Yes, but not much gain 
The assisting eNB may collect UE information e.g. rach-Report for local optimization.

But it may be enough to collect only from the single connectivity UEs.

	
	proximityIndication-r9
	No

This indication is used by anchor eNB for HO or measurement reconfiguration decision.

	
	rnReconfigurationComplete-r10
	Not applicable

No dual connectivity for RN backhaul link.

	
	mbmsCountingResponse-r10
	No

It is related to M2, we assume which as same as S1-MME is terminated in Anchor only.

	
	interFreqRSTDMeasurementIndication-r10
	No

If measurement gaps is still per UE

	
	ueAssistanceInformation-r11
	No
It is per-UE instead of per RB or cell

	
	inDeviceCoexIndication-r11
	No

The TDM-AssistanceInfo is per UE, Yes only if the assistanceinfo is enhanced

	
	mbmsInterestIndication-r11
	No

It is not dedicated to assisting eNB


Summary of the above table:
· Most of the RRC procedures cannot be generate or terminated at assisting eNB
· Following RRC procedures have possibility to be generated or terminated at assisting eNB but conditionally:

· RRC Connection Reconfiguration if it is only related to small parameters
· Initial security activation if the security architecture for dual connectivity allow different algorithm for different eNB connectivity
· Counter  check if per-RB splitting is agreed for UP protocol 
· UE information if assisting eNB also needs the UE information from dual connectivity UEs for local optimization.
· Of above four procedures, no much gain/need can be seen for the latter three.
In the end, probably, only the RRC Connection Reconfiguration procedure have a need to be done by assisting eNB, but which parameters can be done needs more carefully checking.

Observation 1: no many massages can be terminated in small cell, and some of which cannot get much gain of lower latency.
2.2How to terminate to multiple RRC entities
In the email discussion, it gives two alternatives (i.e. C3 and C4) for the L1/L2/RRC protocol in UE side when there are multiple RRC entities in the network side. Actually, there could be four alternatives due to different protocol layout in UE side. Four alternatives are shown in the following picture:
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Figure 1 RRC message routing in each alternative
Proposal 1: Capture the control plane alternative 5 and 6 in the figure 1 into TP
Correct termination of the RRC message consists of:

1. Route the UL message to the correct eNB. e.g.  Shall the assisting eNB forward or decoding a received RRC message in Uu interface? (As depicted in the alternative 3).
2. Route the DL message to the correct RRC entity in the UE, i.e. while a PDCP PDU corresponding SRB is received, should it be delivered to the RRC entity corresponding to anchor or assisting eNB? (as depicted in the alternative 5)
3. Feedback the response message to the correct entity which request it, e.g. when rrcConnectionReconfiguration is received from assisting eNB and a rrcConnectionSetupComplete is built, how to guarantee the complete message is sent to the assisting eNB? (as depicted in the alternative 6)
With the alternative 4, there is no problem since the RRC message from different connectivity will have separate tunnel, i.e. the RRC message communicating via the Uu protocol stack between anchor eNB and UE will be terminated at the RRC entity corresponding anchor eNB, and the RRC message communicating via the Uu protocol stack between assisting eNB and UE will be terminated at the RRC entity corresponding assisting eNB. But this option means that we need to setup parallel SRB1/2 for each connectivity. 
With the other alternatives, addressing mechanism to help the routing is needed. For example, a new header needs to be added to indicate the RRC message is from/to which eNB. 
Observation2: to route/feedback the RRC massage to the correct entity, separated L1/L2/RRC protocol stack for each connectivity or a new addressing mechanism of the RRC message is needed
3. Conclusion

In this contribution we discussed the messages could be sent by assisting eNB and the routing of the RRC message to multiple RRC entity if there are multiple RRC entities, first it is proposed:

Proposal 1: Capture the control plane alternative 5 and 6 in the figure 1 into TP
Taking all alternatives into account, following observations are made:
Observation 1: no many massages can be terminated in small cell, and some of which cannot get much gain of lower latency.
Observation2: to route/feedback the RRC massage to the correct entity, separated L1/L2/RRC protocol stack for each connectivity or a new addressing mechanism of the RRC message is needed

And then it is further proposed to select the C1 in [1] as CP protocol for dual connectivity, i.e.:

Proposal 2: Agree that all RRC messages are terminated at Anchor cell, i. e. only one RRC entity in anchor cell and one RRC entity in UE for dual connectivity

If above proposal is not agreeable, we propose:

Proposal2b:  include the analysis in the table1 into the TR for further discussion.
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