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1   Introduction
The agreed CR ([3]) describes “All non-UE-dedicated procedures are handled locally between the RN and the DeNB, and between the DeNB and other eNBs.” The DeNB may receive a class-1 initiating message from RN that contains a list of cells belong to multiple eNBs. It is unclear how the DeNB send the response message to the originating RN, and when to send the associated report to the originating RN. This contribution analyse the non-UE-associated X2 message handing in DeNB, and proposes solutions for the X2 message handling in DeNB.
2   Introduction 
The current X2 connection is setup between two eNBs. The X2 message is simply sent by the originating eNB to terminating eNB without any intermediate node. The initiating message can contain multiple cells belong to the terminating node. Since all cells belong to the terminating node, the terminating node can send the response message after all actions are done for the affected cells. This simplicity is changed when X2 is used in relay. Let’s consider a simple example as shown below.
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Figure 1 – deployment example
In this example, RN1 may initiate a Class-1 procedure towards RN2 and RN3 in one initiating message. The DeNB1 terminate this procedure, then initiate same procedure towards the affected eNBs. Since the target cell belong to different eNBs, so the DeNB1 may not receive the response message at the same time. Current Class-1 procedure only allows one response message. It is unclear whether the DeNB1 needs to wait for all responses until it reply the RN1. This issue also happens when the same procedure is initiated by DeNB2, or RN3, or macro eNB1.
There are two Class-1 procedures which contains a list of target cell ID in the initiating message:
· Cell Activation procedure

· Resource Status Reporting Initiation procedure
2.1   Cell Activation procedure

The following is an example for the cell activation procedure initiated by RN1 towards cells under different eNBs (refer to the deployment example in Figure 1).
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Figure 3 – Routing X2 message for UE-dedicated procedure

1. The RN1 initiates the cell activation procedure to requests switching on RN2 and RN3.
2. The DeNB1 checks the Activated Cell list. 
· RN2 is under DeNB1, so DeNB1 initiates the cell activation procedure towards RN2. 

· From DeNB1 perspective, RN3 is considered as a cell under DeNB2. So DeNB1 initiates the cell activation procedures towards DeNB2.

3. RN2 activates its cells, and replies with Cell Activation Response. 

4. Upon DeNB2 receives the Cell Activation Request, it checks the Activated Cell List. Since the RN3 is under DeNB2, DeNB2 forward the Cell Activation Request to RN3.

5. RN3 cannot activate its cells. RN3 replies with the Cell Activation Failure message.

6. DeNB2 replies with the Cell Activation Failure message to DeNB1.

7. Upon DeNB1 receives the response from eNBs for RN2 and RN3, DeNB1 replies with Cell Activation Response message to RN1. The message contains RN2.

Current Class-1 elementary procedures only allow one response message for the request message, so the DeNB1 need to wait until all responses are received. In this example, when DeNB1 receive the X2 Cell Activation Response from RN2, DeNB1 need to wait the response for the cell activation requests towards RN3. The DeNB1 can only replies RN1 after it receives response from both RN2 and RN3. 
2.2   Resource Status Reporting procedure
2.2.1   Resource Status Reporting Successful procedure
The following is a successful example for the Resource Status Reporting procedure initiated by RN1 towards cells under different eNBs(refer to the deployment example in Figure 1).


[image: image3.emf]RN1 RN3

DeNB1

DeNB2

1.X2 Resource Status Request 

(RN2, RN3)

5.X2 Resource Status Response

2

.

X

2  

R

e

s

o

u

r

c

e

 

S

t

a

t

u

s  

R

e

q

u

e

s

t  

(

R

N

2

)

4.X2 Resource Status Request (RN3)

2.X2 Resource Status Request (RN3)

7.X2 Resource Response 

RN2

6.X2 Resource Status Response

3

.

X

2  

R

e

s

o

u

r

c

e

 

S

t

a

t

u

s  

R

e

s

p

o

n

s

e

8

.

X

2  

R

e

s

o

u

r

c

e

 

S

t

a

t

u

s  

U

p

d

a

t

e

8.X2 Resource Status Update 9.X2 Resource Status Update 10.X2 Resource Status Update


Figure 3 – Routing X2 message for UE-dedicated procedure

0. The RN1 request the reporting of load measurements to RN2 and RN3.

1. The DeNB1 checks the Cell To Report IE. 

· RN2 is under DeNB1, so DeNB1 sends the X2 RESOURCE STATUS REQUEST to RN2. 

· From DeNB1 perspective, RN3 is considered as a cell under DeNB2. So DeNB1 sends the X2 RESOURCE STATUS REQUEST to DeNB2.

2. RN2 is capable to provide resource status information, it shall initiate the measurements as requested by eNB1, and respond with the RESOURCE STATUS RESPONSE message. 

3. Upon DeNB2 receives the Resource Status Request message, it checks the Cell To Report IE. Since the RN3 is under DeNB2, DeNB2 forward the Resource Status Request to RN3.

4. RN3 is capable to provide resource status information, it shall initiate the measurements as requested by eNB1, and respond with the RESOURCE STATUS RESPONSE message. 
5. DeNB2 sends the Resource Status Response message to DeNB1. 
6. Upon DeNB1 receives the response for RN2 and RN3, DeNB1 replies with Resource Status Response message to eNB1
7. RN2 report the measurement result in X2 Resource Status Update to DeNB1. RN3 report the measurement result in X2 Resource Status Update to DeNB2

When DeNB1 receive the measurement result from RN2, does it need to wait for the measurement result from RN3 before it sends the measurement result to RN1? In current macro system, the requested cells are under the same the eNB. The eNB send the measurement report after it has the measurement result for all requested cells. We would like to reuse this mechanism for relay. In this case, the DeNB1 needs to wait for the measurement result from RN3.
8. DeNB2 report the measurement result in X2 Resource Status Update to DeNB1

9. Upon DeNB1 receives measurement result from RN2 and RN3, DeNB1 sends the X2 Resource Status Update to eNB1.
2.2.2   Resource Status Reporting partial Successful procedure
The following is a partial success example for the Resource Status Reporting procedure initiated by RN1 towards cells under different eNBs(refer to the deployment example in Figure 1).
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Figure 3 – Routing X2 message for UE-dedicated procedure

0. The RN1 request the reporting of load measurements to RN2 and RN3.
1. The DeNB1 checks the Cell To Report IE. 

· RN2 is under DeNB1, so DeNB1 sends the X2 RESOURCE STATUS REQUEST to RN2. 

· From DeNB1 perspective, RN3 is considered as a cell under DeNB2. So DeNB1 sends the X2 RESOURCE STATUS REQUEST to DeNB2.

2. RN2 is capable to provide resource status information, it shall initiate the measurements as requested by eNB1, and respond with the RESOURCE STATUS RESPONSE message. 
3. Upon DeNB2 receives the Resource Status Request message, it checks the Cell To Report IE. Since the RN3 is under DeNB2, DeNB2 forward the Resource Status Request to RN3.
4. RN3 cannot initiate the requested measurement, RN3 sends the Resource Status Failure message to DeNB2.

5. DeNB2 sends the Resource Status Failure message to DeNB1.

6. Upon DeNB1 receives the response from eNBs for RN2 and RN3, how does the DeNB1 reply RN1? Does it send the response message or the failure message? Current Resource Status Response is only sent if the requested measurement can be initiated for all requested cells. There are two options:
· Option 1: DeNB1 send the Resource Status Failure message to RN1. 
DeNB1 needs to initiate another Resource Status Reporting Initiation procedure to stop the measurement in RN2. Also, the RN cannot know that some cells are ok, and can initiate a resource status reporting only for those cells.
· Option 2: DeNB1 send the Resource Status Response message to RN1. The message includes the list of cells who can initiate the requested measurement. 
Due to the issues in Option 1, we slightly prefer Option 2.
Similar to the Cell activation procedure, the DeNB1 need to wait for all responses from RN2 and RN3, before it reply RN1. 
In a summary, we would like to request RAN3 to consider following proposals based above analysis:
Proposal 1: When the DeNB receives an X2 request message for class-1 elementary procedure and the request message contains target cells belonging to multiple eNBs, the DeNB initiates the same procedure towards each affected eNB. As a result, The DeNB needs to wait for all responses before it reply the originating eNB.
Proposal 2: When the DeNB reports the results of measurement in RESOURCE STATUS UPDATE message to an eNB, the DeNB needs to wait for the measurement results from all requested cells before it sends the RESOURCE STATUS UPDATE message.
Proposal 3: RAN3 need to make a decision on how to handle the partial success for Resource Status Reporting Initiation procedure. There are two options:
· Option 1: The DeNB replies with Resource Status Failure message to the originating eNB. 

· Option 2: The DeNB replies with a partial success message to the originating eNB. A New IE for the list of successful cells need to be added to the Resource Status Response message. 
We slightly prefer Option 2.
3   Conclusion
In this contribution, we analyses the X2 non-UE-associated message handling in DeNB, and propose:
Proposal 1: When the DeNB receives an X2 request message for class-1 elementary procedure and the request message contains target cells belonging to multiple eNBs, the DeNB initiates the same procedure towards each affected eNB. As a result, The DeNB needs to wait for all responses before it reply the originating eNB.
Proposal 2: When the DeNB reports the results of measurement in RESOURCE STATUS UPDATE message to an eNB, the DeNB needs to wait for the measurement results from all requested cells before it sends the RESOURCE STATUS UPDATE message.
Proposal 3: RAN3 need to make a decision on how to handle the partial success for Resource Status Reporting Initiation procedure. There are two options:

· Option 1: The DeNB replies with Resource Status Failure message to the originating eNB. 

· Option 2: The DeNB replies with a partial success message to the originating eNB. A New IE for the list of successful cells need to be added to the Resource Status Response message. 

We slightly prefer Option 2.
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