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1   Introduction
In RAN3#85 meeting, the semi-static spectrum reallocation solution based on some planned radio resource usage schemes was agreed in [1]. Within a specific plan in shared areas, the inter-RAT coordination is needed to avoid the inter-RAT interference, and the corresponding solutions were described in [2] and [3].

This contribution discusses the possible ways to exchange inter-RAT coordination messages for interference handling, and the comparison of these mechanisms is also given.
2   Discussion

Inter-RAT coordination information exchange is necessary for inter-RAT interference handling (for both U/L and G/L cases) in the spectrum shared areas, which improves the spectrum usage and efficiency. In order to quickly react to the interference change, the information exchange should be as quick as possible for better performance. This section lists all the possible ways to exchange the information, and potential architecture impacts. We use the U/L semi-static case as an example, but the analysis is also applicable for G/L case.
2.1   Option 1: exchange via OAM
It is possible for OAM to collect the uplink interference level in different RATs. For UMTS, OAM can collect the uplink RTWP information, then set maximum RTWP threshold to Node B via RNC, or directly to Node B. For LTE, OAM can collect the uplink IoT information, and then set the IoT threshold to eNB. This mechanism is shown in Figure 1. Since the OAM of different RAT may come from different vendors, the exchange of coordination message should be done via the Itf-N. It also requires an addition function in NMS for the coordination function to understand the interference level in UMTS and LTE, and then take right action. 


[image: image1.emf]RNC

NMS

RTWP 

involved 

messages

NodeB eNB

RTWP 

involved 

messages

IoT 

involved 

messages

EMS EMS

Itf-S

Itf-N

Itf-S


Figure 1.Messages exchange through OAM

The main drawback of this mechanism is the delay, since the collection of RTWP/IoT information via OAM from RAN takes time (normally 15 minutes or longer). Interference control function should be executed as soon as possible. Using immediate coordination message exchange instead would enable quick interference overload recovery and ensures better performance.
2.2   Option 2: exchange via RIM

When the RTWP and OI related messages are defined between UMTS and LTE, these messages are also possible to be exchanged via RIM through core network, as shown in Figure 2. 
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Figure 2.Messages exchange through RIM
However the message transmission through RIM is also time costly, with a time delay in the order of hundreds of milliseconds. And frequent RIM messages will increase the load of core network nodes and may form bottleneck there. 

2.3   Option 3: exchange via direct interface
One solution with efficient and quick message exchange for inter-RAT interference information is through a direct interface between RNC and eNB. Since the interference control function usually works in a distributed manner to achieve a quick reactive to the interference overload, the direct interface mechanism can better satisfy this requirement. In addition, RNC is also a natural centralized node, and this should also allow the centralized manner in implementation.
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Figure 3.Messages exchange through direct interface

2.4   Option 4: exchange via a centralized node
A centralized node (as shown in Figure 4) can be used in order to achieve the benefits of:

· Use less singling exchange in a centralized manner

· Have a quicker reaction to interference level change realized by smaller transmission delay.
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Figure 3.Messages exchange through centralized node

Besides the two advantages mentioned, it is also possible to avoid defining new messages. In this centralized node both Iur and X2 interfaces can be implemented. And if the RTWP and IoT information is exchanged between RNC and eNB, the corresponding actions can be taken by implementation.

3   Comparison of different architectures
According to the analyses in section2, a summarized comparison table for all these possible architectures is shown below: 
	Option
	Pros
	Cons

	OAM
	· Small standardization impacts in Itf-N.
	· Information exchange frequency may not support to resolve the real time interference.

· More coordination effort in multi-vendor case.

	RIM
	· No need to define new interface;

· No need for new logical node.
	· Long message exchange delay;

· High signaling load in CN;

· Not quick enough to balance the inter-RAT interference.

	Direct interface
	· No need to define new interface;
· Short message exchange delay;

· Quick interference recover and good performance. 


	· X2 needs updates

· Need update RNC to terminate X2

	Centralized node
	· No need to define new interface;

· Short message exchange delay;

· Quick interference recovers and best performance.
	· New logical node is required.

· X2 and Iur need updates.


4   Conclusion / Proposals
In this contribution, it lists all the possible ways to exchange the inter-RAT interference coordination messages in semi-static resource reallocation solutions. It is proposed RAN3 to agree the following proposal

Proposal 1: It is proposed to RAN3 to discuss and evaluate all the solutions and corresponding TP in section 6.
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6   Text Proposal
6.x
Issue X Inter-RAT information exchange for interference handling

6.x.1
Descriptions
The following sections discusses the possible ways to exchange inter-RAT coordination messages for interference handling,

6.x.2
Solutions
There are four options to exchange the inter-RAT interference coordination messages:

Option 1: exchange via OAM
It is possible for OAM to collect the uplink interference level in different RATs. This will involve the change in N-interface. It also requires addition function in NMS for the coordination function to understand the interference level in UMTS and LTE, then takes the action, However, the OAM may take long time for the information collection and handling, which is not desirable for interference handling.

Option 2: exchange via RIM

The existing mechanism for inter-RAT information exchange is RIM. The interference coordination requires more frequent exchange, which may increase the signalling load in core network.

Option 3: exchange via direct interface
The intra-LTE ICIC information is transmitted over X2. This is a straightforward inter-RAT interference coordination via a direct interface between different RATs e.g. between RNC and eNB. It requires the existing node e.g. RNC to terminate the X2 interface, and allow both distributed and centralized architecture for implementation.

Option 4: exchange via a centralized node

The centralized manner is quicker and better performance for interference coordination, but will require a new centralized node. The existing node can use existing interface e.g. Iur or X2 for the new node, and the updates of existing interface is needed. 

6.x.3
Evaluations
Table 6.x.3-1 Comparison of different options for interference coordination

	Option
	Pros
	Cons

	OAM
	· Small standardization impacts in Itf-N.
	· Information exchange frequency may not support to resolve the real time interference.

· More coordination effort in multi-vendor case.

	RIM
	· No need to define new interface;

· No need for new logical node.
	· Long message exchange delay;

· High signaling load in CN;

· Not quick enough to balance the inter-RAT interference.

	Direct interface
	· No need to define new interface;
· Short message exchange delay;

· Quick interference recover and good performance. 


	· X2 needs updates

· Need update RNC to terminate X2

	Centralized node
	· No need to define new interface;

· Short message exchange delay;

· Quick interference recovers and best performance.
	· New logical node is required.

· X2 and Iur need updates.
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