3

3GPP TSG RAN 2 #46bis







R2-050908
Beijing CHINA, 4th-8th April 2005
Source:
NTT DoCoMo, Inc. 
Title:
SHO penalty signalling as long term solution for ping-pong effect 
Agenda Item
11.2 (Open Item 1.3)

Document for:
Discussion and decision
1. Introduction

In the RAN2 Conference Call held on 22nd March 2005, long term solution for ping-pong effect was introduced in which RNC changes current target RoT to “New target RoT” in a cell. By using this solution, overload situation can be mitigated while maintaining the fairness among SHO and non-SHO users. We believes this solution have to be applied in some situations. 

On the other hand, by penaltizing SHO users, we can also mitigate overload situation, while keeping current target RoT in a cell. This means that cell throughput won’t degrade if SHO users are penaltized.  
In this contribution, we propose this “SHO penalty” signalling as a second long term solution for ping-pong effect. 
2. Long term solutions for ping-pong effect
2.1 Ping-pong effect and Overload indication to CRNC
In current specification, non-serving RLS can send “Down” command to lower the data rate of UEs which is connected as non-sercving cell. On the other hand, serving cells of the UEs received non-serving RLS RG can raise their rates by sending “UP” command. As a result, only using Non-serving “Down” can not solve the overload situation from non-serving UEs in long term. This problem is recognized as ping-pong effect. To solve this problem, CRNC has to arbitrate between the cells. In [1], the report to indicate the overload situation was proposed. Figure 1 illustrates the situation of overload and the report. In this example, cell#2 is overload situation due to the signals from non-serving UE (UE_B). 
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Figure 1. Overload indication from cell#2 due to signals from UE_B
2.2 “New target RoT” as long term solution

To solve overload situation, “New target RoT” signalling was proposed in [1]. Figure 2 illustrates this solution. By lowering target RoT of neighber cell (cell#1), load from neighber cell can go down in cell#2. As a result, overload situation can be mitigated and UEs which are connected to cell#2 as a serving cell can raise their data rate as in UE_C. In this solution, fairness between SHO UEs and Non-SHO UEs can be maintained, while total throughput in the cell may degrade by lowering total RoT. 
We believe this signalling is necessary to arbitrate among cells. 
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Figure 2. “New target RoT” signalling and its effect
2.3 SHO penalty signalling 
The other method to lower the interference to other cells is to penaltize to UEs in SHO while maintaining the same total RoT. Figure 3 illustrates the example of this “SHO penalty” signalling and its effect. By lowering data rate of only SHO users, non-SHO users can be raised their data rate as in UE_A in cell#1 while achieving to mitigate the overload situation in cell#2 which can also raise non-SHO users as in UE_C. As is wellknown, higher total throughput can be achieved by lowering the data rate of SHO users which gives interference to multiple cells. This kind of control can be realized without Iub signalling and can be implemented in Node-B scheduler internally. However, when it is not overload situation, SHO penalty may not be necessary and we can operate as fair scheduler. SHO penalty is effective especially for overload situation. Then it will be preferable to control the degree of the penalty dynamically. 
In addition to the “new target RoT” signalling, we propose to apply this “SHO penalty signalling” as a long term solution of ping-pong effect. 
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Figure 3. “SHO penalty” signalling and its effect
3 Conclusion
As a long term solution of ping-pong effect or to arbitrate between cells, we propose to apply following two methods. 
1. “New target RoT” signalling to keep fairness
2. “SHO penalty” signalling to achive high total throughput in which RNC control the ratio between SHO user’s data rate and non-SHO user’s data rate. 
If this concept is approved to be included, we’d prepare corresponding stage 2 CR.  
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