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1 Introduction

It has been decided to introduce HSUPA operation into enhanced CELL_FACH state in LCR TDD at the meeting RAN#38 in [1], which aimed at improving peak rate and reducing signaling delay. In HSUPA, both Node B and UE should obtain the reference E-PUCH power level Pe-base respectively for the power grant reference and E-TFC selection reference. In order to achieve the consistent Pe-base value, both Node B and UE should maintain the same reference Desired E-PUCH RX power, i.e. PRXdes_base [2][3][4]. In this contribution, we will give some discussion on how to inform Node B and UE of the same PRXdes_base value in enhanced CELL_FACH state and further provide three solutions. In addition, we compare these three methods and give our preference.
2 Dicussion
In the CELL_DCH state, RNC will notify the PRXdes_base value to Node B by the dedicated signaling of control plane on Iub interface at the radio link establishment or reconfiguration phase, while RNC will inform the UE of the same PRXdes_base value by RRC signaling in IE “E-PUCH Info”. In this way, it can ensure the initial value of the reference E-PUCH power (Pe-base) to be consistent in both Node B and UE. And Pe-base is a closed-loop quantity maintained by UE and Node B, which is incremented or decremented by a value Δe-base upon each reception of a TPC command on E-AGCH for scheduled transmission or on E-HICH for non-scheduled transmission.  
In the enhanced CELL_FACH state, the situation is different. Since the data appears infrequently, the interval of the E-PUCH transmission may be longer than in CELL_DCH state. The Pe-base could not be adjusted by continuous TPC command according to the uplink interference and channel condition. And it is also not appropriate to reset the reference E-PUCH power into the initial value configured by higher layer. So it is suggested that the reference E-PUCH power is reset into the recent reference desired E-PUCH RX power. Otherwise, there is no dedicated signaling of control plane on Iub interface in the enhanced CELL_FACH state, and RNC can not inform the Node B of the PRXdes_base as in the CELL_DCH. Therefore it is necessary to think about how to inform the reference desired RX power for E-PUCH, i.e. PRXdes_base to both Node B and UE.
3 How to Inform the Reference Desired E-PUCH RX Power, i.e. PRXdes_base 
In this contribution, we give the solutions about how to inform the reference desired E-PUCH RX power (PRXdes_base) and outline how to operate in the mechanism：
Solution 1: Including PRXdes_base in the FPACH response to the UE’s successful SYNC_UL transmission.
At the meeting RAN2#61bis, it is proposed that the establishment of uplink synchronization should be done during the random access procedure and involves the UpPCH and the PRACH in [5] and [6]. And the Node B supports the uplink interference level measurement. Based ob this measurement, Node B could calculate the reference desired RX power for E-PUCH (PRXdes_base). Therefore, Node B can include the PRXdes_base in the FPACH to the related UE.
The FPACH burst contains 32 information bits. Table 1 reports the content description of the FPACH information bits and their priority order. Currently there still 7 reserved bits (among 9 reserved bits) unused, which can be used to express the whole range of PRXdes_base (integer -112..-50 by step of 1) without modifying the FPACH channel structure. 
Table 1:
FPACH information bits description
	Information field
	Length (in bits)

	Signature Reference Number
	3 (MSB)

	Relative Sub-Frame Number
	2

	Received starting position of the UpPCH (UpPCHPOS)
	11

	Transmit Power Level Command for RACH message
	7

	Reserved bits

(default value: 0)
	9 (LSB)


The approaches of PRXdes_base for Node B and UE show as follows.

For Node B, it includes the PRXdes_base information in the FPACH response to the UE’s successful SYNC_UL transmission. Node B can maintain the PRXdes_base value as a “cell specific” one or “UE specific” one. The “cell specific” indicates that Node B will maintain the same PRXdes_base value for all the UEs in the enhanced CELL_FACH. And this value will vary with the uplink interference changes. The Node B does not maintain a separate UE unique PRXdes_base value. While the “UE specific” means that Node B maintain a unique PRXdes_base value for a separate UE.
For UE, it updates the PRXdes_base from the FPACH response. When following an extend pause in the reception of TPC command on E-AGCH, the UE shall set Pe-base equal to the PRXdes_base. When receive the TPC command on E-AGCH, the TPC command shall be used to modify Pe-base from its previously set value.
By this solution, Node B can timely update the PRXdes_base value in accordance with the uplink interference level and notify it to the UE with small delay. In addition, this solution only needs a small update to the specification. 
Solution 2: PRXdes_base contained in the system information.
The PRXdes_base value can be calculated based on the uplink interference level measurement. Either the direct uplink time slot interference value or the calculated PRXdes_base value can be contained in the system information. If the received value is uplink time slot interference value, UE can achieve the PRXdes_base value by calculation. Otherwise, UE can directly receive the PRXdes_base value from the system information. Node B can maintain the PRXdes_base value as a “cell specific” way or as a “UE specific” way.
In this solution, the system information may need to be updated frequently because the uplink interference varies frequently, which will require more resources to transimit the system information and increase UE power consumption. In addition, it brings about a larger notification delay and may need a major specification modification.
Solution 3:  PRXdes_base carried in FP frame of a user plane on Iub interface.
We can also adopt a similar scheme to inform the PRXdes_base value as in the CELL_DCH. Since there is no dedicated signaling of control plane on Iub interface in the enhanced CELL_FACH state, RNC can use an alternative way. RNC can inform Node B of every UE’s PRXdes_base through FP frame of a user plane on Iub interface. The notification way for UE can be the same as in the CELL_DCH. Based on that, the PRXdes_base value can only be a “UE specific” one.
In this solution, the higher layer signal need to be transmitted frequently because the uplink interference varies frequently, which also causes more resources consumption. In addition, it needs a medium specification modification compared to the two solutions above.
According to the introduction and analysis above, we have a preference of Solution 1 to other two solutions.
Proposal 1: The reference desired E-PUCH RX power (PRXdes_base ) is signaled in the FPACH response to the UE’s successful SYNC_UL transmission.
Proposal 2: The PRXdes_base value is a “cell specific” one or a “UE specific” one, FFS.
4 Conclusion
In this document, we discuss the notification methods of the PRXdes_base value in the enhanced CELL_FACH state of LCR TDD. We provide three solutions and give our preference after the introduction and the analysis. We suggest RAN2 discuss and approve this solution.
[1] References

[2] RP-071038，New Work item Proposal: Enhanced CELL_FACH state in 1.28Mcps TDD，RAN#38
[3] 25.224 v7.5.0
[4] 25.331 v7.7.0

[5] 25.433 v7.7.0

[6] R2-081615，Discussion on E-RACH Procedure，ZTE

[7] R2-081706，Procedural analysis of Enhanced Uplink for CELL_FACH state，TD Tech










PAGE  
3
R2-083378


