Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #83
Tdoc R2-132692
Barcelona, Spain, 19th – 23rd, August, 2013
Agenda Item:
7.2.3
Source:
Ericsson (Rapporteur)
Title:

TP related to email discussion [82#17][LTE/SCE-HL] Control Plane aspects
Document for:
Discussion, Decision
1 Introduction
In this contribution, a text proposal related to the outcome of email discussion [82#17] for TR 36.842 is given. The summary of this email discussion can be found in R2-132691.
Beginning of text proposal

8.1.2
Control plane architecture for dual connectivity

In this section, C-plane protocols and architectures for dual connectivity are evaluated.

From a standards point of view, each eNB should be able to handle UEs autonomously, i.e., provide the PCell to some UEs while acting as assisting eNB for other. 

It is assumed that there will be only one S1-MME Connection per UE (FFS: requires confirmation by RAN3).
In dual connectivity operation, the SeNB owns it radio resources and is primarily responsible for allocating radio resources of its cells. Some coordination is still needed between MeNB and SeNB to enable this as discussed in next subclauses.

8.1.2.1
RRC Protocol architecture
At least the following RRC functions are relevant when considering adding small cell layer to the UE for dual connectivity operation:
-
Small cell layer’s common radio resource configurations

-
Small cell layer’s dedicated radio resource configurations

-
Measurement and mobility control for small cell layer

In dual connectivity operation, a UE always stays in a single RRC state, i.e., either RRC_CONNECTED or RRC_IDLE. With this principle, the main two architecture alternatives for RRC are the following:

-
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. L2 transport of these messages is FFS (e.g. transfer via SeNB).

-
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. How and whether to distinguish source and destination RRC entity are FFS. How to route UL messages is FFS. L2 transport of these messages is FFS (e.g. transfer via SeNB).
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Figure 8.1.2.1-1: Radio Interface C-plane architecture alternatives for dual connectivity
8.1.2.2 RRC procedures
In this subclause, potential procedures for radio resource configurations are discussed. This helps to understand better the potential benefits and drawbacks between different architectures. The examples are not limiting and there might be other ways to perform configurations as well.
Let us consider the initial SeNB radio resource configuration or the situation when the radio resource configuration of the SeNB needs to be changed. For C-plane alternative C1, at least the following steps could be needed:

1.
The MeNB provides input parameters (e.g. UE capabilities and the radio resource configuration of the UE) to the SeNB. Trigger when to provide these parameters is FFS.

2.
The SeNB decides the parameters relevant for it (e.g. PUCCH configuration) and signals these to the MeNB.

3.
Based on input from the SeNB, the MeNB generates the final RRC message and signals this message to the UE. L2 transport of these messages is FFS.
Similarly, for C-plane alternative C2, at least the following steps could be considered:

1.
The MeNB provides input parameters (e.g. UE capabilities and potentially the radio resource configuration of the UE) to the SeNB. Trigger when to provide these parameters is FFS.

2.
The SeNB decides the parameters relevant for it, generates the final RRC message and signals this to the UE. L2 transport of these messages is FFS.
3.
The SeNB signals the radio configuration parameters back to the MeNB,
In the above procedures, Step 1 can be skipped in cases when it can be guaranteed that RRCConnectionReconfiguration is valid and in line with the UE capabilities. Such cases could be e.g. when the SeNB already has the latest information of the UEs radio resource configuration in the MeNB or the parameters are not subject to the capabilities. 
8.1.2.3 Performance evaluation of CP alternatives
In this subclause, the qualitative performance comparison of Alternatives C1 and C2 is made:
-
Configuration delay: In some RRC procedures, the configuration delay with C1 can be longer than with C2. However, it can be expected that the difference is not significant as both options include coordination between the MeNB and the SeNB, 
· Synchronization of RRC parameter change: C2 has more advantage in controlling RRC reconfiguration timing. However, also with C1 the issue can be solved by the existing means like random access towards SeNB etc.
· Signaling and processing overhead: As both solutions include coordination between the SeNB and the MeNB, the signaling overhead difference over the Xn is considered to be small. C1 might increase the processing overhead in the UE whereas C2 increases the processing overhead in the MeNB. However, this should not be an issue.
· Complexity in the UE side: C2 is clearly more complex mechanism than C1. The main reasons for complexity of C2 are: 1) separate security needed in the SeNB, 2) routing of UL messages towards the correct node and 3) solution for parallel RRC procedures that are not supported currently. The additional complexity of C2 depends also on L2 architecture selected for user plane.
· Complexity in the network side: The complexity difference of C1 and C2 from the network point of view is not significant. Most complexity comes from coordination between MeNB and SeNB which could be considered to be similar in C1 and C2.  Locating Security/ PDCP increases complexity of C2. However, the additional complexity due to this depends also on L2 architecture selected for user plane.

End of text proposal
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