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Need for CCN towards UTRAN procedure

1 Background

New 3GPP Rel6 work items have been initiated to improve the GERAN PS interruptions at cell change, e.g. Conversational Services and Streaming Enhancements. A work item has also been introduced for the Inter-RAT case: UTRAN-to-GPRS Inter-RAT NACC (TSG RAN RP-030156). 

Particularly within GPRS several functions like NACC and delayed TBF have been introduced in earlier 3GPP releases to reduce perceived PS data interruptions. 

BSSGP Radio Status DL Suspend procedure is one Rel6 candidate to further improve the intra-GERAN PS performance. Within UTRAN the interruptions are fewer and shorter, since the network always has control during active data transfers and can usually use Soft Handover.

Considering the long user data interruption also at GERAN-to- UTRAN cell changes, there is a need to introduce improvements also for this case. 

The length of the inter-RAT interruption impacts streaming data performance but can also be annoying for Interactive traffic users, if it occurs during an active data transfer. A simple improvement, CCN towards UTRAN, which enables improvements for both kinds of traffic, was proposed at TSG GERAN 14bis as two CRs (G2-030322 and G2-030323), but without explicit motivation, due to the simplicity of the change. The proposal was not accepted and a motivation was requested. Also, it was claimed that NC2, possibly using a large value for Reporting Period, already adequately serves the purpose. This contribution presents reasons for the proposal.

2 Analysis of the problem

Ericsson has estimated typical inter-RAT PS interruptions and found that the user data outage time is in the order of 6-8seconds U>G and 3-4 seconds G>U. The calculation uses a similar theoretical method as in TSG GERAN contribution G2-020778, i.e. existing R5 mechanisms are deployed + experience data is used in node delays, e.g. in the MS/UE. The results could be seen as lower bound for the achievable interruption. The figures are based on:

· both BCCH and PBCCH are deployed

· combined RA/LA Updating is used (6 seconds) or not used (8seconds)

The protocol interactions must also be considered, in order to estimate the “perceived” interruption.

Case 1: Conversational traffic

User data is probably only transported over RTP/UDP, so there is no reduction of interruption from the proposed enhanced PCCN. However, PCCN procedures may be used to trigger a PS Handover. This is considered in TRab.cde “Support of Conversational Services”.

Case 2: Streaming traffic

In the streaming case it can be assumed that the payload runs on RTP/UDP, while the companion RTCP control stream runs on TCP. TCP roughly doubles the interruption due to a combination of exponential back-off, Slow Start and buffer loss. Exponential back-off and Slow Start only occur if the TCP RTO time-out triggers, and this is likely if the user data outage time is >2 seconds. 

By using the CCN towards UTRAN procedure it would be possible to use the BSSGP Radio Status DL Suspend procedure and thus reducing the packet loss caused by the inter-RAT cell change. This may improve both the RTP/UDP and TCP performance. 
Case 3: Interactive traffic

Interactive traffic, like web surfing, always runs on TCP. Hence the perceived interruption, if a GPRS -to-UTRAN cell change occurs during a web page download, will be approximately doubled to 6-8 seconds. The likelihood of this event obviously depends on network planning and may thus be small, but simple improvements seem justified to improve the behaviour. In this case it would be natural to restraint the mobile from changing cell and RAT until the download (or IP packet burst) is completed, so that it occurs in a period without traffic.

3 Alternative solutions

We realize that CCN towards UTRAN is a trigger mechanism for any of the following possible Rel6 improvements:

a Inhibit a cell change 1-3 seconds (by NC2) to reduce the likelihood of an interruption during a web page download (interactive)

b Inhibit a cell change (by NC2) to empty buffers (streaming, interactive) 

c PS Handover  

For improvements a-b CCN towards UTRAN is an essential mechanism, unless NC2 is activated for all mobiles.

What alternative solutions to CCN towards UTRAN exist and what are the pros and cons? We consider existing Rel5 options in the following chapters

3. 1 
Use NC2 for all mobiles

This gives full flexibility of controlling the mobile.

However, it does increase both the signaling load of the radio interface and the load on the BSS that needs to handle the locating functionality of all mobile stations, which the CCN towards UTRAN method can avoid. The NC2 load can be reduced by increasing the Reporting Period, but this leads to longer delays for making the cell re-selection decision which has impact to the performance. It is unlikely that the reporting period can be set higher than 3.84 seconds for all mobiles. The load that this causes is not insignificant. Hence some “dynamic” setting is probably needed, where the period is decreased only for mobiles, which are close to the ‘RAT border’.

3. 2

Modification of cell/RAT selection in active and idle periods

Packet Measurement Order can be used to dynamically change the cell/RAT reselection parameters (e.g. remove 3G neighboring cells, change cell re-selection thresholds) for an individual mobile station, e.g. to minimize the risk that another RAT is chosen during a data transmission. 

However, this will create considerable load for the network to maintain the MS specific cell/RAT reselection parameters, particularly for Interactive traffic, so it is clearly not a desirable method.

4 Conclusion

Due to long user data interruptions at inter-RAT cell changes it is valuable to improve performance both for Streaming and Interactive traffic.

Adding PCCN also for inter-RAT cell changes is a small change for both mobile and network. It enables low-complexity reduction of interruptions or packet losses as seen by the end-user for both Streaming and Interactive traffic, without the costs of using NC2 for all mobiles.
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