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Discussion and decision
1. Introduction

In RAN2#45bis, concerns on ping-pong effect between serving E-DCH RLS and non-serving E-DCH RLS were raised and a hysteresis was introduced as its remedy [1]. We propose this ping-pong effect is solved by the combination of short-term solution and long-term solution. The hysteresis agreed last RAN2 meeting is a kind of short-term solution. We think the only short-term solution could not solve the fundamental cause. Therefore we also propose the method that Node B informs overload situation to RNC as a long term solution.

2. Discussion

2.1. Solutions for ping-pong effect

The hysteresis was introduced as a solution for ping-pong effect [1]. The cause of the ping-pong effect is inter-cell interference. In order to control the inter-cell interferences, we think the combination of two shemes is necessary. The first one is a short term solution between UE and NodeB, which could temporarily reduce the inter-cell interferences. The hysteresis can be categorized as one of the short term solution. The second one is a long term solution based on signalling between NodeB and RNC, which could resolve the fundamental cause of the ping-pong effect. We think the purposes of the short term solution and the long term solutions are different. Therefore we think the long term solution is necessary in addition to the short term solution (i.e. the hysteresis method). 

2.2. Long term solution

The fundamental cause of the ping-pong effect is usage of too high target of E-DCH resource (e.g. target RoT or target RTWP) at serving E-DCH cell, since the serving E-DCH cell would basically schedule up to the target uplink resource. We think the long term solution to control the target uplink resource is necessary for the overload due to the inter-cell interference could recover. This combinational behaviour makes the system stable. Otherwise, the overload situation in non-serving cell would continue, although the hysteresis method could mitigate it temporarily. This wastes precious downlink resource by E-RGCH of non-serving cell. In order to resolve the overload in non-serving E-DCH cell, RNC should be indicated the overload situation of non-serving cell so that the RNC could reduce the target uplink resource of serving E-DCH cell appropriately. The indication of non-serving cell’s overload could be informed to RNC from non-serving E-DCH cell or from serving E-DCH cell as shown in Figure 1 (A) and (B) respectively. In case of the option (A), non-serving E-DCH cell directly indicates to RNC when the non-serving cell is overloaded. In case of the option(B), UE transmits E-DCH with reduced rate after reception of Down from non-serving E-DCH cell. Serving E-DCH cell may be aware that the non-serving cell is overloaded based on reduced rate from UEs, observation of Scheduling Information within Rate Request and happy bit on E-DPCCH and indicates it to RNC. In both methods, either non-serving E-DCH cell or serving E-DCH cell needs to indicate it to RNC. Then, the option (A) is better because it is simple and quick. Therefore we propose “indication of non-serving cell’s overload from non-serving cell”, i.e. the option (A).
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Figure 1  Indication methods for non-serving cell’s overload

2.3. Reports and criteria

On the indication of non-serving cell’s overload, we see following options.

1) The other measurement report is reused (e.g. RTWP or RoT)

2) Adding new report from NodeB to RNC and its criteria is up to NodeB

3) Adding new report from Node B to RNC and its criteria is configured by RNC

Option 1):

This option reuses the other measurement report (e.g. RTWP or RoT) without introducing new report for this purpose. We think measurement report of e.g. RTWP or RoT would not be suitable because these are a measurement on total uplink resource and RNC cannot distinguish whether the cause is intra-cell interferences or inter-cell interferences. Therefore we think this option would not be better.

Option 2):

In this option, criteria of the report are up to NodeB manufacture. We think each NodeB’s scheduling policy on handling of the inter-cell interferences could be different. For example, in case of the overloaded situation due the inter-cell interferences, one NodeB might send indication of overload to RNC, the other NodeB might not send it to RNC and reduce uplink resource for non-SHO UEs. In addition, receiver performance of each NodeB could be different, then the inter-cell interferences might be tolerable for one NodeB, and it might not be tolerable for the other NodeB. Given that the above discussion, we think this option (i.e. criteria is up to NodeB) would be one possible solution.

Option 3):

In this option, criteria of the new report are configured by RNC. Then, the criteria are required to be standardized. Considering the discussion in the above option 2), we think uplink resource related criteria e.g. amount of inter-cell interferences would not be suitable as the criteria because it is not flexible for different implementation of NodeBs. NodeB has to send the indication of overload to RNC when the criteria are met, even if the NodeB could handle the situation by the scheduling policy or the NodeB does not feel overloaded because of excellent receiver performance. Instead of the uplink resource usage related criteria, indicator of overload related criteria e.g. number of down command from non-serving cell would be better because it could absorb the different implementation among NodeBs.

From the above comparison, we think both of the option 2) and 3) would be adequate. In case of option 3), we think criteria should be overload related instead of uplink resource related. We don’t have strong opinion on either the option 2) or 3).

3. Conclusion
Regarding the ping-pong effect, we proposed long term solutions in addition to short term solution (the hysteresis method). The details are following.

- Non-serving cell reports indication of the non-serving cell’s overload to RNC.

- The indication of non-serving cell’s overload requires new report.

- It should be discussed whether criteria for the new report should be standardized or not.
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