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1   Introduction
In last meeting the eNB based architecture was ruled out. RAN2 will choose the suitable architecture within the following three options:

1 LPPa based architecture;

2 Transparent Overlay architecture;

3 Hybrid architecture.
In this contribution, we analyse the pros/cons of the above architectures and provide our preference.  
2   Discussion
2.1   LPPa based architecture
In this architecture, the LMU Protocol is carried in LPPa message as a container; it is transparent to the eNB. For stand-alone LMU, a new interface between the LMU and eNB is introduced.
The protocol layering between the ESMLC and LMU is:
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Figure1: Protocol layering between the ESMLC and LMU 

2.2   Transparent Overlay architecture
In this architecture, LMU is connected to the ESMLC directly. A new interface SLm is introduced between LMU and ESMLC. 
The protocol layering between the ESMLC and LMU is:
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Figure2: Protocol layering between the ESMLC and LMU 

2.3   Hybrid architecture
In this architecture, the LPPa based solution is used for integrated LMU as figure 1, i.e. LMU Protocol is contained in LPPa message.  SLm interface is only introduced for stand-alone LMU as figure 2.
2.4   Comparison on UTDOA architectures

Table 1: Comparison of UTDOA architectures
	Possible architectures
	LPPa based architecture
	Transparent overlay
	Hybrid architecture

	 Standards impact
	LPPa needs to be extended to support SRS configuration exchange;

Two LPPa messages need to be introduced to contain LMUP;

New interface between eNB and stand-alone LMU is needed.


	LPPa needs to be extended to support SRS configuration exchange;

New interface between ESMLC and stand-alone/integrated LMU is needed.


	LPPa needs to be extended to support SRS configuration exchange;

Two LPPa messages need to be introduced to contain LMUP;

New interface between ESMLC and stand-alone LMU is needed.



	Impact on eNB
	Major
New interface is needed;
Additional deployment work is needed between eNB and stand-alone LMU.

	Medium
From standards perspective, there is at least impact on the eNB. 
On the other hand, from deployment perspective, lots of work is needed.

For instance: need to configure link between ESMLC with every eNBs which have LMU functionality; need to consider security for the link; need to consider the limitation of maximum supported link numbers of the eSMLC and the eNB.
	Minor 
Additional work on standards is to introduce two LPPa messages.
No additional deployment work.

	Impact on ESMLC
	Minor 

No additional deployment work;
	Medium
New interface is needed for stand-alone LMU;

Additional deployment work for integrated LMU and stand-alone LMU.
	Medium
New interface is needed for stand-alone LMU;

The ESMLC need to distinguish standalone LMU and integrated LMU.

Additional deployment work only for stand-alone LMU.


Note: the words “major”, “medium”, “minor” used in the above impact analysis indicate just a relative impact compared with other architectures. 
From ESMLC perspective, there is no big difference between transparent overlap solution and hybrid solution. From eNB perspective, considering that the path (LPPa) between the ESMLC and eNB already exists from R9, and to avoid complex deployment work and possible limitation on maximum supported path, it is better to just reuse LPPa as bearer to contain LMU protocol. This also can promote the wide usage of integrated LMU.  
From the above analysis, the hybrid architecture is more desirable compared with other architectures. Therefore, we propose:

Proposal 1: adopt hybrid architecture as baseline solution for further work.
The protocol layering between the ESMLC and integrated LMU is:


[image: image3.wmf] 

L1

 

L2

 

IP

 

SCTP

 

S1

-

AP

 

S1

-

AP

 

SCTP

 

L2

 

IP

 

L1

 

L1

 

L2

 

IP

 

SCTP

 

LCS

-

AP

 

SCTP

 

LCS

-

AP

 

IP

 

L2

 

L1

 

S1

-

MME

 

MME

 

SLs

 

 

Integrated 

LMU

 

E

-

SMLC

 

LPPa

 

LPPa

 

LMUP

 

LMUP

 


Considering that SCTP is more reliable than TCP, SCTP should be used as bearer for stand-alone LMU. The protocol layering between the ESMLC and stand-alone LMU is:
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Proposal 2: SCTP should be used as bearer for stand-alone LMU.
3   Conclusion
In this contribution, we compare three architectures and propose:

Proposal 1: adopt hybrid architecture as baseline architecture for further work.

The protocol layering between the ESMLC and integrated LMU is:
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Considering that SCTP is more reliable than TCP, SCTP should be used as bearer for stand-alone LMU. The protocol layering between the ESMLC and stand-alone LMU is:
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Proposal 2: SCTP should be used as bearer for stand-alone LMU.
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