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1
Introduction
The SIR target reduction concept described in [6] section 4.3  has the goal of substantially reducing the TX power of the UL DPCCH (and thus, generated noise rise) during idle traffic periods, i.e. when no data needs to be transmitted on UL E-DPDCH.
Although not explicitly stated, the proposed solution was considered to be used even when transmission on the HS-DPCCH is required, i.e. a DL transmission via HSDPA is ongoing. This document describes how a "beta boosting" for beta_hs can be introduced to allow this UL inactive/DL active scenario.
2
Motivation
The SIR target reduction concept assumes, that after detecting the UL traffic inactivity, the Node B will lower the quality requirements for the UL-DPCCH channels to such a level that a reduced amount of UL resources will be needed, but enough quality to keep the inner loop PC will be assured. In the configuration considered to be used for the ConCon concept (HS-DSCH and E-DCH only), the SRBs are assumed to be mapped on the HS-DSCH in downlink and on the E-DCH in uplink. Consequently, a UE transmits in uplink the DPCCH, the HS-DPCCH, the E-DPDCH, and the E-DPCCH (see Figure 1). 
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Figure 1
The SIR target reduction concept assumes three different inactivity scenarios:
· Traffic inactivity is detected for both the E-DPDCH and HS-PDSCH (UL & DL inactive),

· Traffic inactivity is detected only for the HS-PDSCH, while the E-DPDCH is still active (DL inactive, UL active), and
· Traffic inactivity is detected only for the E-DPDCH, while the HS-PDSCH is still active (UL inactive, DL active).
Scenario 1: UL & DL inactive
In this scenario, traffic inactivity for both E-DPDCH and HS-PDSCH is detected. Because of this, UL EDCH channels (E-DPCCH & E-DPDCH) are automatically DTXed, HARQ ACK/NACKs, carried by HS-DPCCH will also not be transmitted. HS-DPCCH, carrying the CQI reports, and UL-DPCCH will remain active. In order to reduce the interference created by these two channels the Node B lowers the SIR target requirement for the UL DPCCH. 

As we know, power needed for the transmission of the HS-DPCCH is set relatively to the DPCCH transmitted power by means of beta factor ((hs). In consequence: a lowered quality for the UL-DPCCH transmission will influence the power used not only for the UL-DPCCH transmission but also for the HS-DPCCH (CQI reports) transmission (see Figure 2). Nevertheless as CQI reports are not required for scheduling, until the DL is reactivated, the lowered HS-DPCCH power will not be a problem for the system. Furthermore, the “CQI off” concept may be applied, which additionally reduces interference created by HS-DPCCH (see [7]).

[image: image2]
Figure 2
Scenario 2: DL inactive & UL active

No SIR_target reduction is applied in this scenario, i.e. when UL is active.

Due to DL inactivity, interference created by the HS-DPCCH may be lowered by applying the CQI off concept, described in [6]section 4.4.
Scenario 3: UL inactive & DL active

After detecting UL inactivity, the E-DPDCH and E-DPCCH are automatically DTXed. As in the 1st scenario, the only two UL channels still producing interference are HS-DPCCH and UL-DPCCH. Automatically applying SIR target reduction concept will, as described above, influence not only the output power needed for the transmission of UL-DPCCH but also (due to (hs factor) for the HS-DPCCH transmission. In this scenario we should take into account, that reliable control information carried over HS-DPCCH is needed due to the active data transmission in DL. Therefore when lowering the SIR target for the UL DPCCH, some measures should be taken to compensate the quality/power lowering for the HS-DPCCH. In the next paragraph the concept of the Beta-boosting is described, which adjusts the HS-DPCCH transmitted power to the required level. 
3
(-boosting concept
Setting of the UL DPCCH/HS DPCCH power difference (current status)

A quality level required for the UL DPCCH transmission is determined in the RNC based on the QoS information for a given service, provided from the CN. The SIR target for the UL DPCCH, which describes the signal quality required at the Node B, is sent to the Node B when setting up a new RB (or changing the characteristic of the old one). 
When the HS-DPCCH is active, the gain factor (hs for each HS-DPCCH slot is set relative to UL DPCCH, based on the values (ACK , (NACK and (CQI , signaled from the higher layers. 
Potential solution 
To assure the reliable operation of HSDPA, the quality of the HS-DPCCH after the SIR_target reduction for the UL DPCCH should be acceptable. Therefore, some mechanism to compensate the UL DPCCH TX power lowering should be introduced. 
We propose an introduction of the additional power offset to be used during the “ConCon mode”. The simplest way how to define it would be to introduce a new value (ConCon, based on which the well known gain factor (hs could be calculated in the UE after receiving of the “change mode” command. The value (ConCon could be signalled via higher layers together with (ACK , (NACK and (CQI  during RB setup/reconfiguration, RRC connection setup or/and Phy CH reconfiguration.
By introducing of such “beta-boosting” factor we will assure the proper operation of the HS-DPCCH in spite of SIR target lowering (see informative Figure 3).
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Figure 3
When going back to normal operation (reactivation) a recalculation of the gain factor based on the (ACK , (NACK or (CQI  will take place.
Simulation results depicted in [5] consider the gain of the SIR target reduction for the UL-DPCCH only, i.e. without affecting the HS-DPCCH power. 
4
Conclusion

In this document it was shown how SIR_target reduction for UL DPCCH can be applied in phases of UL/E-DCH traffic inactivity even if the DL/HSDPA is still active. This is possible by introducing a beta_hs boosting in order to keep HS-DPCCH UL transmissions on a sufficient power level.

It is proposed to add the text proposal below to TR 25.903 to cover this possibility.
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Text proposal for 25.903

-------------------------------Start of text proposal for TR 25.903, section 4.3.1.1---------------------------
4.3.1.1
L1 signalling approach

Traffic inactivity detection:
The absence of data to be transmitted on E-DCH in the UL can be detected by observing the current occupation of the MAC-e buffer which is known by the MAC-e scheduler in the Node B through scheduling information received from the UE. A deactivation start timer/timeout (starting when a buffer runs empty) can be used to avoid unnecessary switching between active and inactive mode during very short traffic intermissions.
SIR_target reduction:

When detecting the inactivity condition in the UL, the serving Node B reduces the target SIR for the UL power control from the last RNC-configured value to a pre-determined target value (for reliable TPC detection). The inner loop power control for the uplink will automatically reduce the Tx power of the UE on the UL DPCCH (by a sequence of 'power down' steps) to adjust to the new target. This autonomous reduction of the SIR target is not in conflict with the outer loop power control of the SRNC, as the transmitted power will not be permitted to become higher than the RNC-configured value. In the following text such a phase of reduced Tx power on UL DPCCH during the inactive traffic phase is also called 'reduced power mode'.

The serving Node B informs the UE about the change by physical layer signaling. This can be implemented as a new signaling message on the HS-SCCH, using one of the 8 unused bit combinations within the 7 bits assigned to the channelization code set.
The SIR_target reduction with L1 signalling is considered applicable even when a transmission on HSDPA is still active (and therefore the transmission of the HS-DPCCH takes place). To assure the reliable operation of HSDPA after the SIR_target reduction, a mechanism to compensate the UL DPCCH TX power lowering should be introduced. This could be realised by introducing of a new UL DPCCH/HS-DPCCH power offset.
Triggering reactivation:

When a UE is in a 'reduced power mode' a reactivation is triggered by the arrival of new data in the MAC queue. New data for UL in the MAC-e buffer will first be detected in the UE and must be brought to the attention of the serving Node B. 2 alternatives are (preference for the second):

1. HARQ with possible UL power offset:
The UE immediately transmits a MAC-e PDU as it would do in the normal E-DCH configuration. Note that the E-DPCCH and E-DPDCH are transmitted with a given power offset from the DPCCH power, and will therefore be power-reduced, when the DPCCH is power-reduced. As a mere trigger for reactivation it is, however, not necessary that the initial transmission can be correctly detected in the receiving Node B. It is sufficient that signal presence is recognized by the Node B at all, since this would trigger the Node B to restore the usual UL power control and the corresponding HARQ would avoid any loss of data.
For even better robustness of this reactivation trigger a power offset could be applied for the first transmission on E-DPCCH and E-DPDCH at the end of the 'reduced power mode'. This would give the first MAC-e PDU a fair chance to be correctly decoded, in which case no reactivation delay would occur at all.

2. Reactivation signal on E-DPCCH:
Another option is that the UEs are not allowed to transmit E-DPDCH and E-DPCCH in 'reduced power mode' at all, except for a reactivation signal on the E-DPCCH. For instance, the UE just sets the 'Happy Bit', or it transmits a predefined 10-bit sequence on the entire E-DPCCH. The Node B restores the SIR target and initiates the reactivation via HS-SCCH signaling. Such a trigger via E-DPCCH would be very easy and reliable to detect (if required, a power offset as aforementioned could also be applied). As soon as the UE receives the HS-SCCH confirmation from the Node B (will take less than 10ms) the UE returns back to normal operation.

--------------------------------End of text proposal for TR 25.903, section 4.3.1.1---------------------------
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