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1. Introduction 
At Ran1#32, UE behaviour when UE reaches maximum transmission power with HS-DPCCH was discussed. Some methods of HS-DPCCH power treatment are shown in R1-030535. This issue is related with priority between Uplink DPCH and HS-DPCCH. This contribution aims at discussing it from priority point of view between Uplink DPCH and HS-DPCCH when UE reach the maxmum power. The extension of current TFCI mechanism is shown as one possibility method that let Node-B know the HS-DPCCH transmission situation of UE and that enables to prioritise flexibly between Uplink DPCHs and HS-DPCCH. At last section, possible actions for current release and future release is brought up.
2. Discussion
It is explained that the situation when priority between Uplink DPCH and HS-DPCCH is needed. The estimation methods of UE transmit power was shown. Possible solutions for priority between uplink DPCH and HS-DPCCH is shown. The extension of current TFCI mechanism is shown as one solution. The possible actions for current release and future release is listed.

2.1 The UE transmit power priority between HS-DPCCH power and UPLINK DPCH power.


In R1-030535 by Panasonic, the estimation methods of UE transmit power was shown.

“Always HS-DPCCH method “ means downlink HSDPA priority. If UE reaches maximum transmission power, UE reduces uplink DPCH rate. It contains current release mechanism. This seems to be very good from the backward compatibility point of view. However, for example, Video Conference application in case of your turn to speak, degrading of Uplink quality of service is not preferable.
“Never HS-DPCCH method“ means Uplink DPCH priority. If UE reaches maximum transmission power, UE can’t send ACK/NACK and CQI. In order to avoid retransmission, it is desirable to let Node-B know the UE situation.
“Actual transmission based method “ means to switch between HS-DPCCH power and UPLINK DPCH power depending on actual transmission of HSDPA. This is similar to switch between “Always HS-DPCCH method“ and “Never HS-DPCCH method“ depending on HS-DPCCH activity. In order to avoid retransmission, it is desirable to let Node-B know the UE situation in case of UPLINK DPCH priority. Furthermore, in order to avoid choosing of wrong MCS after removing of HS-DPCCH transmission restriction, Nack-Based CQI enhancement [3] is preferable solution.
“TFC dependent method “ means that the suitable channel priority among Uplink DPCHs and HS-DPCCH is considered. It differs from a straight choice between Uplink and Downlink, it enables to choice of priority among uplink plural DPCH channels and HS-DPCCH. For example, DTCH (Low priority), DCCH (High priority) and HS-DPCCH (Middle priority). That has flexibility of priority for meeting user needs. However, it requires the extension of current TFC indication mechanism for it.

2.2 Possible solutions for Priority between Uplink DPCH and HS-DPCCH
There are 4 situations from A to D for considering priority cases.

A) The restriction of bearer combination between Uplink DPCH and HS-DPCCH
In case of HSDPA usage, Usage of Uplink DPCH is restricted (i.e. Downlink HSDPA priority only). 
“Always HS-DPCCH method” is always used.

B) The fixed priority configuration between Uplink DPCH and HS-DPCCH
In case of HSDPA priority, “Always HS-DPCCH method” is used. 
In case of Uplink DPCH usage, “Never HS-DPCCH method” is used.
Priority is configured at the start of connection and it is not configured during connection.


C) The flexible priority configuration between Uplink DPCH(s) and HS-DPCCH
In case of the radio bearer combination of one Uplink DPCH, “Actual transmission based method “ is used. 
The UE changes the priority between Uplink DPCH and Downlink HSDPA during connection. It is preferable to indicate that HS-DPCCH is not transmitted in case of UE MAX Power. One solution of this indication is the extension of TFCI mechanism. (See 2.4)

In case of the radio bearer combination of multi Uplink DPCHs (ex. Multi-call), “TFC dependent method “ is used. This enables priority to configure for each Uplink channel. One solution of this configuration is the extension of TFCI mechanism. (See 2.4)

D) For future release (ex. E-DCH) 

The different mechanism may be available for E-DCH. E-DCH has an Uplink scheduler and HSDPA has Downlink scheduler. Interaction between both schedulers enables to avoid collision of Uplink E-DCH and HSDPA ACK/NACK. However, UE Autonomous doesn’t have an uplink scheduler.

2.3 The extension of current TFCI mechanism

One possible solution for flexible priority configuration (see 2.2C) is the extension of current TFCI mechanism. In Table 1, this adds the HS-DPCCH transmittion condition to the TFCI table. This enables Node-B to recognize no transmission of HS-DPCCH and enables to prioritize between Uplink and Downlink by using the same TFCI table.

For example of using this TFCI table in case of “Actual transmission based method, it is shown that the change between enabling HS-DPCCH and disabling HS-DPCCH depends on HSDPA traffic activity. In case that the traffic of HSDPA is continuous, the TFCs from TFC0 to TFC3 are available. These TFCs enable UE to transmit ACK/NACK and CQI on HS-DPCCH. In case that the traffic of HSDPA is suspended, the TFCs from TFC4 to TFC7 are available. These TFCs disable UE to transmit ACK/NACK and CQI on HS-DPCCH(RED area). Instead of it, it enable UE to transmit Uplink channels (Green area). The timer between arrival packets may be useful for detection of traffic suspend.

Table 1 The example of extension of TFCI table (addition the HS-DPCCH transmitting condition to TFCI table)
(Red means the transmission restriction and green means to enable transmission)

	
	High priority
	Low priority
	Depending on HSDPA activity
	TotalDataRate

	TFC
	Trch#1
	Trch#2
	HS-DPCCH
	

	0
	64K
	128K
	1
	192K+HS-DPCCH

	1
	0
	128K
	1
	128K+HS-DPCCH

	2
	64K
	0
	1
	64K+HS-DPCCH

	3
	0
	0
	1
	HS-DPCCH

	4
	64K
	128K
	0
	192K

	5
	0
	128K
	0
	128K

	6
	64K
	0
	0
	64K

	7
	0
	0
	0
	0


In case of “TFC dependent method “, priority among uplink TrCHs and HS-DPCCH is also configured by this extension of TFCI mechanism.

2.4 Possible Actions for current release and future release
It is shown 4 options and more consideration point is shown in table2
1. The restriction of bearer combination between Uplink DPCH and HS-DPCCH
From the backward compatibility point of view, HS-DPCCH priority at all times is very simple.
If this restriction is accepted, it is specified that the HS-DPCCH is always prior to other uplink channel. (“Always HS-DPCCH method”)
2. The fixed priority configuration between Uplink DPCH and HS-DPCCH
If this method is required as Release5, priority change mechanism by higher layer is required.
The exchange between (“Always HS-DPCCH method”) and (“Never HS-DPCCH method”)
3. The flexible priority configuration between Uplink DPCH and HS-DPCCH
If this method is required as Release5, we discuss the introduction of the extension of TFCI mechanism.
If this method is required as Release6 or later, it is going to treat as HSDPA enhancements item,“Co-Existance of HSDPA and UPLINK channel “.
4. For future release (ex. E-DCH)
The current status of E-DCH is study item. It is desirable to continue to discuss “Co-Existence of HSDPA and E-DCH“.
If RAN1 agrees to study it, we are going to prepare the text proposal about Co-Existence of HSDPA and E-DCH.
Table 2 The relation between solutions and release

	
	Pros & Cons
	Which release the case should apply

	Priority case
	Pros
	Cons
	Release
	More consideration point

	1.
	Simple for current release
	Restriction of Uplink usage
	Release5?
	 What service is required as Release5 HSDPA? (Is Uplink restriction permitted?)

	2.
	Simple for current release
	Priority can't change during connection
	Release5?
	Is new higher layer signalling needed to indicate priority between Uplink DPCH and HS-DPCCH? 

	3.
	Flexible for meeting user needs
	Extension of TFCI mechanism is required
	Release5 or 6?
	Is it needed the indicator of HS-DPCCH transmit situation?

What bearer combination is needed? (Ex. Possibility of Multi-call)

	4.
	Ideal for arbitration in case of E-DCH
	Uplink scheduler is needed
	Release7?
	Is it possible of Co-Existence of HSDPA and Uplink enhancements for E-DCH?


3. Conclusion 

It was proposed that the priority problem between Uplink DPCHs and HS-DPCCH was raised in case of UE max power. It was proposed that possible solutions and possible actions for it. As one possible solution, it was shown that the extension of current TFCI mechanism that enables to let Node-B know the HS-DPCCH transmission situation of UE and enables to configure priorities flexibly between uplink plural DPCHs and HS-DPCCH. It is desirable to make a decision what to do in current Release5 and to continue to discuss what to do for future Release (ex. E-DCH).
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