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Discussion and decision
1 Introduction
It was agreed in RAN2 that in case of inter-eNB handover at least a part of HO command should be constructed by the target eNB and transparently forwarded to the UE by the source eNB [1].
One remaining issue is whether the transparent forwarding is also applied to Measurement Report. In [2], we have shown our view that the transparent forwarding of Measurement Report by the source eNB is beneficial in the LTE system where RRM is distributed. This gives a simple HO signalling scheme, which relies on the protocol termination between the target eNB and the UE. This is in line with distributed RRM strategy in E-UTRAN, where the benefit comes from the fact that cumbersome coordination (dynamically by signalling between network entities and statically by O&M) is not necessary. The target eNB has the best knowledge of what to do next based on the measurement results reported by the UE.

In this document we discuss the transparent forwarding of Measurement Report and how it helps load balancing in LTE_ACTIVE state.
2 Discussions
2.1 Load balancing in LTE_ACTIVE
Load balancing across different frequency layers is considered to be one of drivers for LTE mobility control.

Our understanding is that in case of handover, the source eNB does not have perfect knowledge of other eNBs. While the best cell in terms of radio quality that is reported by the UE is considered as a handover candidate, the source eNB does not know how the traffic load can be best balanced after the handover. The only thing the source eNB can do is to handover the UE to other eNB that accommodates the radio best cell.
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Figure-1: Inter-eNB handover without forwarding

In order for the target eNB to perform load balancing, it is necessary that the target eNB have measurement results from the UE. This way the target eNB maintains the possibility of sending the UE to a reasonable cell in a different frequency layer from that of the radio quality best cell.

The lack of this ability in the target eNB leads to another intra-eNB HO procedure at the target eNB for the purpose of load balancing.
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Figure-2: Inter-eNB handover with forwarding
2.2 Fallback mechanism
It is true that sending the UE to a sub-optimal cell may increase the probability of HO failure. We proposed a fallback mechanism that well addresses this issue [3].
In the proposed mechanism, the target eNB is allowed to indicate multiple candidate cells in the HO Command message. Taking the example in Figure-2, the target eNB can include both the Cell B as the primary HO candidate and Cell A as non-primary. The UE can first try to access the Cell B. Even if the access to the Cell B fails, the UE is allowed to try another candidate, the Cell A, without going to LTE_IDLE.
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Figure-3: Fallback mechanism
3 Conclusion
We have shown the benefit of the transparent forwarding of Measurement Report in addition to that of HO command. This gives a protocol termination between the target eNB and the UE in case of inter-eNB handover, which has the following benefit.

· Allow the distributed RRM architecture without the need of cumbersome coordination among network entities and operators effort through O&M.

· Provides the ability of load balancing at the time of inter-eNB handover, eliminating the need of an additional intra-eNB HO only for the purpose of load balancing.
A corresponding CR to the state-2 specification is provided below.

-----Text Proposal------

10.1
Intra E-UTRAN

In E-UTRAN RRC_CONNECTED state, network controlled UE assisted handovers are performed and various DRX/DTX cycles are supported:

-
UE performs neighbour cell measurements based on measurement control and neighbour cell information from the network;

-
Network signals reporting criteria for event-triggered and periodical reporting.

Following defines the handover support within E-UTRAN:

-
The intra E-UTRAN HO in RRC_CONNECTED state is UE assisted NW controlled HO with HO preparation signalling in E-UTRAN:

-
Part of the HO command comes from the target eNB and is transparently forwarded to the UE by the source eNB;
-
The Measurement Report from the UE is transparently forwarded to the target eNB by the source eNB;

-
The HO command can indicate multiple candidate cells in the target eNB;
-
The QoS profiles in use by the UE (SAE bearer attributes) are sent to the target eNB by the source eNB, and it is FFS if also the currently used AS configuration is sent (intra-MME case);

-
Both the source ENB and UE keep some context (e.g. C-RNTI) to enable the return of the UE in case of HO failure;

-
UE accesses the target cell via contention-based RACH (the use of dedicated resources for accessing the target cell in a contention-free manner is FFS).

-
In E-UTRAN RRC_IDLE state, cell reselections are performed and DRX is supported.
-----------------------------
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