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1. Introduction

This document highlights a few problems related to E-DCH non serving cell resource allocation.  Solutions are proposed for how Node B can notify SRNC on Resource Problems (this is specified in 25.309, the term “processing issue” is used). An E-DCH maximum rate limitation is proposed as a lightweight tool for the SRNC, to handle this kind of situations. 

Part of this proposal has also been discussed in R2-051303 (the document was not treated due to discussions on related topics, where it was proposed to bring such issues up in RAN3).

2. Discussion

2.1 General 

For the non-serving Node B operation the TS25.309 states that

-
For each UE, the non-serving Node-B operation is as follows:

-
If the Node-B could not decode the E-DPCCH/E-DPDCH for the last n1 TTIs (where n1 is TBD) because of processing issue, it shall notify the SRNC;

-
The non-serving Node-B is allowed to send a “DOWN” command only for RoT reasons (maximum allocated uplink RoT in the cell is exceeded) and not because of lack of internal processing resources.
In other words the non-serving Node B is not allowed to send "DOWN" command if it runs out of HW processing resources, but it shall notify the RNC on this. The first issue is that the mechanism to use for this notification has not been decided on. The second issue is what the RNC is expected to do with this notification. 

In general it can be assumed that the Node B would send a processing issue indication only if it cannot by itself resolve the situation, e.g. by quick hardware reallocation. 

It is difficult to say how frequent such indications will be sent. It depends on Node B implementation and internal resource allocation strategy. In one extreme, if Node B allocates resources to sessions based on the possible peak rate, resource utilization would be very low, and the processing issue indication would never be sent. On the other hand, if targets for resources utilization are set aggressively, non-serving Node B admission control will tend to not/never deny users based on available hardware resources. In such configurations, at busy-hour, the processing issue indication could be quite frequent. 

2.2. “Processing Issue” Notification: Signalling by NBAP and RNSAP

The Node B would send the “processing issue” – notification to SRNC by NBAP and RNSAP, by the existing messages RADIO LINK FAILURE INDICATION with existing cause value “Miscellaneous cause: Not enough user plane processing resources” and RADIO LINK RESTORE INDICATION, to indicate that the “processing issue”-condition is no longer present. 

2.3. RNC actions when receiving the notification

What would the RNC do when it receives a “processing issue”-notification? The two main options of the RNC would be to:

1. Remove the RL from the Active Set. This action could be the preferred one in situations when the RNC is able to determine that the UE radio conditions are such that the session can survive without the RL, e.g. if no/few HARQ failures are reported from serving cell.

2. Reduce the UE transmit rate to ease the Node B overload situation. This would be the preferred option in cases when UE is in areas where several macrodiversity legs are needed to not drop the call. 

Note that these two options complement each other. One does not replace the other. 

It is proposed that the UE transmit rate limitation shall be implemented by signalling a L2 maximum rate limit to serving Node B, and to other Node Bs in active set. This reconfiguration would not involve RRC, it would be a lightweight unsynchronized low latency procedure, that would also suit situations where the frequency of reconfigurations could be comparably high. The low latency give good robustness and low risk of call drops. This solution would allow Node B implementations with aggressive target resource utilization.

2.4 Alternative Solutions

In analogy with reporting of HARQ failure, the reporting of processing failure could also be done by user-plane. As the condition for sending the notification anyway shall be filtered (acc to 25.309), and it is logical that the filtering also allows for local Node B actions to take place, if possible, instead of sending the notification, we can guess that a user-plane solution is not needed for signalling load reasons. In this case, a control plane solution seems more straight-forward, especially since messages and IEs already exist for similar purpose. 

The RNC action to take no 2, reducing UE rate, is somewhat similar to channel switching, which has been possible for DCH since R99. However, a main purpose of E-DCH is to replace the slow, heavyweight channel switching mechanism. Theoretically, rate reduction by channel switching would anyway be a possibility: The UE rate could be reduced by reconfiguring the L1 Maximum Set of E-DPDCHs parameter. The drawback is that this is a L1 reconfiguration that affects rate matching and has to be done synchronously in UE and all Node Bs. Thus, it would be ~10 times slower than a simple L2 mechanism, building on the existing E-DCH scheduler, that can be done asynchronously, and doesn’t involve any RRC signalling. It can be noted that for situations when RNC option no 2 above is preferred, when UE is in radio condition borderlands, these are the situations when quick reactions from the network is needed most. Unnecessary delays will increase the risk of dropping the call. For these reasons, the channel-switching solution with synchronized L1 reconfiguration is not proposed. 

4. Proposal

We propose to specify the processing issue indication mechanism, mentioned in 25.309, to be implemented by messages RADIO LINK FAILURE INDICATION and RADIO LINK RESTORE INDICATION according to accompanying CRs [3][4]. 

We propose to give the RNC means to limit the data rate the scheduling Node B may allocate to a given UE and inform the non-scheduling Node Bs by a E-DCH maximum rate limitation according to accompanying CRs [3][4]. 
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