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1 Introduction

Considering the discussion documents raised at this meeting regarding the usage of DRX in CELL_FACH, this document provides some estimation of the gains that can be obtained with the various schemes.
2 Recap and basis for scheme comparison
Assuming S-CCPCH usage, and a typical VPN type of application with a couple of ‘keep-alive’ packets exchanged every X seconds, it was noticed that keeping the UE in CELL_FACH for long periods of time would greatly reduce the battery life (see R2-070509).
2.1 Increased ‘keep-alive’ periods

We have made some simulations where we compare the gain of reducing the length of stay in CELL_FACH and increasing the ‘keep-alive’ periods.

Typically, the actual hours and battery life in absolute terms are heavily dependent on UE implementation. Therefore, the results herein are given in percentage of time in relation to a reference of a R99 S-CCPCH implementation.

The reference taken in this contribution assumes a VPN application with ‘keep-alive’ period of 30s and staying in CELL_FACH 2s (reference from R2-070509).
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Figure 1 - battery life comparison with varying 'keep-alive' periods
Conclusions (I):
a) increasing the ‘ping’ cycles has dimishing returns in terms of battery life. Note that around 8mins the battery life is increased 200% (compared to the reference that would be 120h approx).
b) Due to application ‘keep alive’ requirements, increasing the length of ‘ping’ cycles may not be sufficient to address the problem.

2.2 Decreased CELL_FACH times
We also simulated a R99 scenario where the length of stay in CELL_FACH is decreased and compared it to the reference case as described above. The results are shown in Figure 2.
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Figure 2 - battery life comparison with varying CELL_FACH inactivity time
These results show that decreasing the time of constant receiving and processing will give us good returns in terms of battery life. However, the difficulty with this method is achieving short stay in CELL_FACH whilst at the same time being able to transmit a delayed 2nd or 3rd packet of the ‘keep-alive’ application protocol.

In R99, it is impractical for the RNC to be very aggressive in reducing the length of stay in CELL_FACH because. If a potential 2nd packet misses that time window, it will have an average delay of 640ms, assuming a typical DRX of 1.28s (maximum delay is 1280ms).
In practice, the operating point (i.e. time in continuous reception) for R99 is around 2s and for Rel-7 with HS-DSCH in CELL_FACH, in the best case maybe a reduction to 1.6s due to the higher peak rate, would be possible.

Conclusions (II):
a) decreasing the time of constant processing and receiving should be the aim for increasing battery life.
b) today it is not practical to have a very aggressive reduction of length of stay in CELL_FACH without impacting the packet delay requirement.

3 Scheme comparison
In this section we compare a few different DRX schemes with the aim of providing a basis for analysis of the cost versus benefit of the different options.

3.1 DRX Schemes in CELL_FACH
In Figure 3 we show the results of a simulation where we compare the current situation of the ‘reference’ with 3 other DRX cycle configurations in CELL_FACH.

We assume these DRX cycles are always active when the UE is in CELL_FACH state (continuous reception never happens) as this would give us an idea of the best possible results.
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Figure 3 - DRX schemes in CELL_FACH with reduction of CELL_FACH times

Conclusions (III)
a) a relatively long DRX cycle with short burst is required in order to observe some benefits in battery life.

b) as the CELL_FACH time is reduced there is no significant difference between having a DRX scheme or not.

c) If the length of stay in CELL_FACH is reduced to the order of 150-200ms, the packet delay problems mentioned for R99 in 2.2 would remain.

d) The operating points are affected by the peak-data rate and vary according to the DRX cycle/burst configuration.
3.2 DRX scheme in CELL_PCH

In this section we simulated the DRX scheme as proposed in our contribution R2-071403. The simulation is based on reducing the length of stay in CELL_FACH (continuous reception), whilst compensating it with an increased inactivity time in CELL_PCH fast DRX. The aim, is to keep CELL_FACH + CELL_PCH(fastDRX) time to 2s. This would allows some similarities with the R99 reference (2s in CELL_FACH) and makes for a relatively short delay for 2nd and 3rd packet transmission if the time in CELL_FACH is very aggressively reduced.
The results of this simulation are presented in figure Figure 4.
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Figure 4 - CELL_PCH DRX scheme with decreasing CELL_FACH times

This scheme doesn’t attempt to improve the battery life curve as such (schemes in section 3.1 attempt to ‘improve the reference curve’). Instead, it is trying to find an operating point (minimal continuous reception time) further up the original curve by pushing the operating point towards the right of the X axis. In that sense, they are different methods in the way they operate.

One important issue to note from the figure above is that a long stay in ‘fast-drx’, whether it’s in CELL_FACH or CELL_PCH will mean an increased battery drain. With both schemes, it is still imperative that on each ‘keep-alive’ cycle, the UE is moved to CELL_PCH with a typical DRX period.

Based on this assumption, and ignoring the PICH usage, the signalling overhead in the two methods is comparable. This is because in the PCH scheme, a reconfiguration message is required to move the UE from continuous reception (CELL_FACH) into fast-DRX (CELL_PCH),whilst in the FACH scheme a reconfiguration message is required to move the UE from the fast-DRX (CELL_FACH) into the normal CELL_PCH state.
Conclusions (IV): when defining the operating point (time limit for continuous reception), the complexity of the schemes should have a bearing in the decision, taking into account the gains each scheme provides..

4 Conclusions

Take into account the above information when considering the DRX scheme for the Enhanced CELL_FACH.
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