TSG-RAN WG1 #44bis
Tdoc R1-061039
Athens, Greece, 27th – 31st  March, 2006

Source:
Siemens
Title:
setting the HS-DPCCH/DPCCH power offset
Agenda Item:
9 Continuous Connectivity for Packet Data Users
Document for:
Discussion & Decision

1
Introduction
During the RAN1#44 the initial approach on how to realise the SIR target reduction in case on ongoing activity on HSDPA was presented (see [1] and [2]). The mechanism to compensate the UL DPCCH TX power lowering based on power offset on HS-DPCCH and/or UL DPCCH was marked in [4] for further study. This document presents some detailed deliberation on the previous discussed topic.
2
Discussion
One of the big advantages of the SIR target lowering concept is the possibility of application (substantial reduction of UL interference) even if the activity on HSDPA is still ongoing. Nonetheless, due to the relative power setting between HS-DPCCH and DPCCH, some mechanisms assuring the reliable transmission of the HS-DPCCH are required. 
One approach on how to define such mechanisms was presented in [1]. It was proposed to introduce the new value: (ConCon, which could be used by UE for calculating the DPCCH/HS-DPCCH gain factor (hs during the “ConCon phase”. The value (ConCon was proposed to be signalled via higher layers together with (ACK , (NACK and (CQI  during RB setup/reconfiguration, RRC connection setup or/and Phy CH reconfiguration. UE by means of L1 signaling or L2 signaling or by means of predefined rules (start of the “ConCon phase”) would be triggered to recalculate the gain factor (hs. 
The second mechanism could be based on the method defined in [2]. It was assumed that DL & UL are both inactive (no E-DPCCH, E-DPDCH, no HARQ ACK/NACK carried on HS-DPCCH, UL-DPCCH operating on the lowered SIR target) but CQI reporting on the HS-DPCCH is still carried over. In order to avoid degradation of the CQI detection performance it was proposed to restore the SIR target temporarily during the CQI report transmission. Also in here a higher layer signaling between the RNC and the UE is required to configure the power offset. 
Open points
Two issues were pointed out during the discussion on [1] and [2]: 
· Optimal way of defining the new HS-DPCCH/DPCCH power offset and 

· Performance of the channel estimation for HS-DPCCH when DPCCH operates on the low SIR.
The later topic is discussed in the [3]. In this document we focus on the mechanism for defining the power offset between HS-DPCCH and DPCCH during the ConCon phase.
Defining the HS-DPCCH/DPCCH power offset
Two methods for defining the power offset between HS-DPCCH and DPCCH discussed during the RAN1#44 and recalled in this document assumed that the power offset is defined by the RNC during the initial link configuration. A disadvantage of this solution is caused by the fact, that in the moment of the link setting only an approximate value for the SIR target lowering is know (initial SIR target will change during the connection lifetime). In consequence the power  offset proposed by RNC could not compensate the real SIR target reduction or could be higher than the real SIR target lowering performed by the NodeB. 
It seems that the optimal instance to inform the UE about  the applying of the new power offset is a NodeB. It knows exactly how much the SIR target was lowered (how much an HS-DPCCH has to be boosted) and in case of the HS-DPCCH detection problems could change/adjust the value. This fast and flexible adjustment could be realised by means of L1 signalling. 
L1 signalling was already proposed to be used in the SIR target lowering for initiation/termination of the ConCon mode. For this purpose one of 7 unused/reserved code-words from channalisation code-set (out of 128) was intended to be used. In this case the UE would ignore the rest of the HS-SCCH message (TB size information, HARQ process information, new bit indicator, redundancy and constellation versions, all together 13 bits) as no data is expected to be read on the associated HS-PDSCH (see Figure 1). 
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Figure 1
This kind of signalling is fully sufficient in the case if UL and DL inactivity is detected simultaneously and no robustness features are applied. 

As soon as additional information for the optimal ConCon operation is needed (e.g. for beta-boosting) further L1 signalisation will be required. Redefinition of the meaning of the 13 unused HS-SCCH bits if the ConCon initialisation code word (phase change indicator) could be done (see Figure 2). Normally ignored bits (all or part of) could then carry the exact information about the DPCCH/HS-DPCCH power offset to be used during the ConCon and/or other information needed for ConCon operation (additional robustness features as other PC steps, other PC algorithm, etc). In addition the NB would have the possibility for flexible and on demand change of the above mentioned measures (power offset, robustness features, beta-boosting tracking, ConCon tracking etc) during the ConCon phase.
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Figure 2
4
Conclusion

In this contribution a method for informing the UE about the DPCCH/HS-DPCCH power offset value change during the ConCon phase with the active HSDPA transmission is described. Using this method the NB will have the possibility to signal the exact power offset information to the UE, whenever required. This will assure the reliable transmission of the HS-DPCCH during the E-DCH inactive phase and will allow using the SIR target lowering concept also when HSDPA transmission is active.
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-------------------------------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. For this purpose a power offset on HS-DPCCH and/or UL DPCCH is ffs. 
One of the methods to inform UE about DPCCH/HS-DPCCH power offset value change is to utilize HS-SCCH signaling. In this approach the NB has the possibility to send the new and exact value of the power offset to UE. This procedure will assure a reliable transmission on the HS-DPCCH while applying the SIR Target lowering concept to DPCCH.
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---------------------------
























































































































