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The CQI reporting is used, in HSDPA to obtain fast quality estimation of the DL channel of UE in CELL_DCH for fast link adaptation. If HSDPA is introduced in CELL_FACH, then HS-DSCH is used for DL data transmission and RACH for uplink data transmission,  frequent CQI reporting in CELL_FACH is not recommendable on RACH, as this would cause heavy uplink RACH load. 

Therefore, in the basic solution discussed in [1], the transmit power levels of the HS-SCCH and HS-PDSCHs would always be set so that even UEs at cell edge receive the data with the required QoS level. However, If the transmit power budget is shared by HSDPA CELL_DCH and HSDPA enhanced CELL_FACH users, it would be clearly beneficial to estimate the required transmission power for a CELL_FACH user to avoid unnecessary high power consumption.  This can be deduced from the simulation results in [2] and benefits of slow link adaptation even with initial quality estimation are visible in [3]. 

Today, link adaptation is already possible in CELL_FACH, when FACH is used as transport channel. This technical solution, we describe first. Thereafter, we propose to adapt this solution also for an HSDPA based enhanced CELL_FACH.

1 Link Adaptation in CELL_FACH (REL-6)
Measurement results can be transmitted as part of some RRC messages (see Figure 1) via the TrCH RACH. The measured results on RACH include e.g. a serving cell measurement quantity, which can be CPICH RSCP, CPICH Ec/No or pathloss (for FDD). The parameters to use for measured results on RACH are set within SIB11.

So when the RNC receives an RRC message with the IE “Measured Results on RACH”, then it has information on the current radio conditions of the UE.
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Figure 1

The RNC can exploit the delivered results of the IE “Measured Results on RACH” to set explicitly set a transmit power level on the S-CCPCH, when returning data to this UE (see Figure 2). This allows a kind of “loose inner loop power control” on the S-CCPCH. In other words, the transmit power can be adjusted for UEs in the CELL_FACH state, based on their reported radio conditions.


[image: image2.emf]RNC

Node B

Transmit Power Level (TS 25.435, section 6.2.7.10)

Description: Preferred transmission power level during this TTI for the corresponding 

transport channel. The indicated value is the negative offset relative to the maximum 

power configured for the physical channel(s) used for the respective transport channel. 

[1.28Mcps TDD - The Node B shall ignore the Transmit Power Level in the TDD DSCH DATA 

FRAME.] [3.84Mcps and 7.68Mcps TDD - The Node B shall ignore the Transmit Power Level 

in the TDD DSCH DATA FRAME if closed loop TPC power control is used.]

Value range: {0 .. 25.5 dB}.

Granularity: 0,1 dB.

Field length: 8 bits.

CFN FTI TB TB

FACH DATA Frame


Figure 2

2 Proposal:

We propose to introduce a similar transmit power level control for HSDPA enhanced CELL_FACH: 

The HS-SCH data frame header is extended by a “Transmit Power Level” similar to the one used in FACH data frame headers. The RNC can then use the “measured results on RACH” of a UE to determine the DL transmit power on the HS-PDSCH. (see figure 3). 
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Figure 3
Hereby we see following advantages:

· link adaptation for an HSDPA enhanced CELL_FACH state

· non-wasted power budget resources, allowing an increased capacity left for users in CELL_DCH

· increased number of UEs in CELL_FACH and CELL_DCH, which can be served in parallel 
3 Discussion: Link Level control for UEs camping “long” in CELL_FACH

A measurement report can be always provided by the UE e.g. during state transition from xxx_PCH to CELL_FACH. Therefore the RNC has a valid measurement report of the serving cell when starting DL transmission immediately thereafter. And therefore, link level control can be exploited for UEs in CELL_FACH as described in section 2 of this document. 
According to TS 25.331, a transmission of the MEASUREMENT REPORT on RACH in CELL_FACH is only triggered by traffic volume and positioning measurements. It is not triggered by changing radio conditions! If the UE camps for a longer time in CELL_FACH, then the latest “Measured Results on RACH” stored in the RNC for this UE may be out-of-date. In this case the RNC is forced to set the transmit power level for the next downlink transmission as if the UE is camping on the cell edge. As a consequence, a large proportion of the DL power budget may be blocked by the CELL_FACH transmission. This can be deduced from simulation results [2].

In this case, the UE could be requested to monitor in CELL_FACH the serving cell quality (CPICH RSCP or Ec/No or pathloss.) If the filtered measurements change by n dB from the last value reported to the RNC, and if this condition is fulfilled longer then the period T (hysteresis), then the UE reports this to the RNC by sending a MEASUREMENT REPORT.

The parameters n and T could be either fixed in the standard or configurable for operators.

With this solution, UE specific transmit power level adjustment is possible as long as the UE camps in CELL_FACH state, but at the price of an increased number of random access for measurement reporting.  

4 Conclusion

We suggest introducing the above described proposal for link and power control handling for an HSDPA enhanced CELL_FACH state. 
We ask the group to discuss the proposal. If seen acceptable, Siemens will happy to prepare a

a) LS to RAN3 on the suitability to introduce such a parameter in the HS-DSCH DATA frame and

b) the required CRs. 

We also ask the group to discuss whether it is plausible to assume that UEs camps long enough in CELL_FACH state to justify additional link and power level control, as indicated in section 4. 
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