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1. Introduction

During RAN1 #44 the concept of beta boosting [1] was introduced to the Continuous Connectivity TR [2]. In principle, this concept allows the UE to stay in ConCon mode with a reduced SIR target when its downlink is active, and the feedback on the HS-DPCCH is transmitted in the uplink. This can be achieved by increasing the HS-DPCCH power via the HS-DPCCH power offset to the DPCCH (i.e. 'beta boosting') during HS-DPCCH transmission in order to compensate the lowered power of the HS-DPCCH. Furthermore, in [3] we showed a method how a specific power offset can be signaled to the UE.
During the last RAN1 #44bis meeting, doubts were raised if increased power of the HS-DPCCH with a reduced SIR target would enable correct detection of CQIs. One mentioned reason that may deteriorate the demodulation performance of the boosted HS-DPCCH during SIR target reduction is worsen channel estimation. Another reason why HS-DPCCH demodulation may be deteriorated is lack of SHO gain on the control channels combined with possibly reduced SIR target during soft handover.

This contribution presents some HS-DPCCH link level results and further discusses the feasibility of beta boosting and the possibility to keep the HSDPA downlink active during SIR target reduction.
2. Simulation assumptions
Table 1 lists the most important simulations conditions of the evaluation. In our simulation we sweep the SIR target and we look at the CQI error rate for various HS-DPCCH power offsets to the DPCCH. 
Table 1 Simulation assumption 

	Parameter
	Value

	SIR target
	Variable

	Ahs=beta_hs/beta_c
	15/15, 24/15, 30/15 – this gives HS-DPCCH power offset to DPCCH of 0 dB, 4 dB, 6 dB

	N_cqi_transmit
	1 (i.e. no repetition)

	CQI reporting interval
	2 ms

	Slot format
	2 TPC bits, 8 Pilot bits, SF 256

	Channel estimation
	Real, TPC-aided

	Inner loop PC
	On, minimum delay 1 slot (PC algorithm 1)

	Inner loop PC step size
	1dB

	Outer loop PC
	Off

	RX diversity
	Reception with two antennas 

	Channel Model
	Vehicular A

	UE velocity
	3 km/h, 30 km/h


3. Simulation results
Figure 1 and Figure 2 present HS-DPCCH link performance for the Vehicular A channel at the UE velocity of 3 km/h and 30 km/h respectively.  
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Figure 1 CQI error rate vs. SIR target for VehA3
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Figure 2 CQI error rate vs. SIR target for VehA30
Table 2 captures the results of CQI error rates at the SIR target of 0 dB.

Table 2 CQI error rate results at SIR target 0 dB

	HS-DPCCH to DPCCH power offset 
	CQI error rate @ 0 dB SIR target and Veh A3
	CQI error rate @ 0 dB SIR target and Veh A30

	0 dB
	6.5 %
	10.1 %

	4 dB
	1.5 %
	5%

	6 dB
	0.8 %
	3 %


Based on the above results and assuming that the typical operating point of a CQI error rate is 4% it is observed that:
· If the HS-DPCCH power offset to the DPCCH is configured relatively high (e.g. 6 dB), then reliable detection of the HS-DPCCH with a reduced SIR target is possible even without increasing the HS-DPCCH power offset to DPCCH.

· The offset may be high to allow very reliable HS-DPCCH detection during SHO. The reason for that is lack of a SHO gain on the HS-DPCCH and DPCCH. During E-DCH activity in SHO the SIR target is reduced by outer loop power control. SIR target reduction and the SHO gain do not accumulate when SIR target reduction is applied in soft handover, because the E-DPDCH is inactive and the SIR target is not changed by outer loop power control.
· If the HS-DPCCH power offset to the DPCCH is configured relatively low (e.g. 0 dB), then high SIR target reduction (e.g. to 0 dB) may deteriorate HS-DPCCH performance. The presented simulation results prove that beta boosting, i.e. increasing the HS-DPCCH power offset to the DPCCH, would then improve the HS-DPCCH error rate to the required level.
4. Conclusion
It has been shown that the UE can be DL active (receive HSDPA channels) and reliably transmit the HS-DPCCH when it is in ConCon mode, and the SIR target is reduced (it is not possible when the DPCCH is DTXed). Depending on the configuration of the HS-DPCCH power offset to the DPCCH, beta boosting is useful to keep the desired HS-DPCCH error rate. We propose to capture the simulation results and the conclusion to TR 25.903 according to the attached TPs.
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6. Text Proposal to TR 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. For this purpose a power offset on HS-DPCCH is feasible.
One of the methods to inform UE about HS-DPCCH power offset to DPCCH value change is to utilize HS-SCCH signaling. In this approach the Node B has the possibility to send the new and exact value of the power offset to the UE. This procedure will assure a reliable transmission on the HS-DPCCH while applying the SIR_target reduction concept to DPCCH.

-----------------------------------------End of text proposal for TR 25.814, section 4.3.1.1-----------------------------------------

-----------------------------------------Start of text proposal for TR 25.903, section 4.3.2-------------------------------------------
4.3.2.5
Signalling Load

Considering the L1 signalling approach:

· the HS-SCCH capacity of 500 messages per sec (1 every 2ms),

· the fact that a UE has to be able to read 4 HS-SCCHs in parallel,

· the case that one HS-SCCH message would be used for deactivation and a second HS-SCCH message would used for reactivation,

· an average inactivity period of 5sec,

even a high number of inactive users (e.g. 80) would have only a smaller impact on the HS-SCCH signalling load (80 x (2 msg/5sec)/(2000msg/sec) = 1,6%).
4.3.2.6 HS-DPCCH Performance for boosting HS-DPCCH power offset to DPCCH
This section presents some HS-DPCCH link level results and further discusses the feasibility of beta boosting and the possibility to keep the HSDPA downlink active during SIR target reduction. 
4.3.2.6.x
Simulations assumptions

Table x lists the most important simulations conditions of the evaluation. In the simulation the SIR target is swept and, the CQI error rate is examined for various HS-DPCCH power offsets to the DPCCH.
Table x Simulation assumption 
	Parameter
	Value

	SIR target
	Variable

	Ahs=beta_hs/beta_c
	15/15, 24/15, 30/15 – this gives HS-DPCCH power offset to DPCCH of 0 dB, 4 dB, 6 dB

	N_cqi_transmit
	1 (i.e. no repetition)

	CQI reporting interval
	2 ms

	Slot format
	2 TPC bits, 8 Pilot bits, SF 256

	Channel estimation
	Real, TPC-aided

	Inner loop PC
	On, minimum delay 1 slot (PC algorithm 1)

	Inner loop PC step size
	1dB

	Outer loop PC
	Off

	RX diversity
	Reception with two antennas 

	Channel Model
	Vehicular A

	UE velocity
	3 km/h, 30 km/h


4.3.2.6.y
Simulations results

Figure x and Figure y present HS-DPCCH link performance for the Vehicular A channel at the UE velocity of 3 km/h and 30 km/h respectively.  
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Figure x CQI error rate vs. SIR target for VehA3
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Figure y CQI error rate vs. SIR target for VehA30
Table y captures the results of CQI error rates at the SIR target of 0 dB.

Table y CQI error rate results at SIR target 0 dB

	HS-DPCCH to DPCCH power offset 
	CQI error rate @ 0 dB SIR target and Veh A3
	CQI error rate @ 0 dB SIR target and Veh A30

	0 dB
	6.5 %
	10.1 %

	4 dB
	1.5 %
	5%

	6 dB
	0.8 %
	3 %


Based on the above results and assuming that the typical operating point of a CQI error rate is 4% it is observed that:

· If the HS-DPCCH power offset to the DPCCH is configured relatively high (e.g. 6 dB), then reliable detection of the HS-DPCCH with a reduced SIR target is possible even without increasing the HS-DPCCH power offset to the DPCCH.

· The offset may be high to allow very reliable HS-DPCCH detection during SHO. The reason for that is lack of a SHO gain on the HS-DPCCH and DPCCH. During E-DCH activity in SHO the SIR target is reduced by outer loop power control. SIR target reduction and the SHO gain do not accumulate when SIR target reduction is applied in soft handover, because the E-DPDCH is inactive and the SIR target is not changed by outer loop power control.

· If the HS-DPCCH power offset to the DPCCH is configured relatively low (e.g. 0 dB), then high SIR target reduction (e.g. to 0 dB) may deteriorate HS-DPCCH performance. The presented simulation results prove that beta boosting, i.e. increasing the HS-DPCCH power offset to the DPCCH, would then improve the HS-DPCCH error rate to the required level.
The UE can be DL active (receive HSDPA channels) and reliably transmit the HS-DPCCH when it is in ConCon mode, and the SIR target is reduced. Depending on the configuration of the HS-DPCCH power offset to the DPCCH, beta boosting is useful to keep the desired HS-DPCCH error rate.
-----------------------------------------End of text proposal for TR 25.814, section 4.3.2--------------------------------------------
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