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1 Introduction
In the MC-HSUPA LCR TDD, how to use E-AGCH is discussed in 3GPP TSG-RAN WG1#59bis with the initial conclusion that E-AGCH can schedule only one carrier of the UE in the same TTI. In this document, the scenarios for NodeB to schedule more than one carriers of the UE in the same TTI with the same grant each carrier are analyzed. And then how to send the ULPC command and the ULSC command of each scheduled carrier of the UE under this scenario is proposed.
2 Scenarios for NodeB to schedule several carriers of UE in same TTI
For a cell with more than one HSUPA carriers, the following scenario exists. 

(1) RNC configures the same E-PUCH resource pool to more than one HSUPA carriers. The E-PUCH resource pools on these HSUPA carriers are entirely same, occupying the same timeslot and the same OVSF codes.
(2) NodeB can bundle up the carriers with the same E-PUCH resource pool and implement the joint scheduling of the E-PUCH resource pools on these carriers.
(3) Based on the above conditions, when one UE is scheduled, NodeB can allocate the same timeslot resource and the same OVSF code resource on each of the bundled-up carriers to the UE with the same power grant and the same E-UCCH number each carrier. Under such a case, E-AGCH can be used to schedule more than one carriers of the UE in the same TTI. Such use of E-AGCH can save the E-AGCH resource of the cell.
Even if NodeB scheduled each of the carriers with the same E-PUCH resource pool independently, there exists the following scenario:

(1) NodeB calculates the scheduling priority of each UE based on the data amount, the channel quality and other factors of the UE. And then NodeB queues all the UEs into the scheduling priority queue according to the descending order of the scheduling priority, where the UE with the highest scheduling priority is put at the head of the queue while the UE with the lowest scheduling priority is put at the tail of the queue.

(2) NodeB schedules the first UE in the priority queue. If NodeB has the available E-PUCH resource and the available E-AGCH resource in the cell, NodeB will continue to schedule the next UE in the priority queue. When there is no available E-PUCH resource or no available E-AGCH resource or the UEs in the priority queue are all scheduled, NodeB will stop scheduling.
(3) When NodeB scheduled one UE, NodeB will allocate the entire E-PUCH resource on one carrier to the UE and simultaneously allocate the maximum power grant on this carrier to the UE. If the UE has enough data amount and the enough power, NodeB can allocate the entire E-PUCH resource on another carrier to the UE and simultaneously allocate the maximum power grant on this carrier to the UE. This procedure can be continued until the UE has the enough resource to send its data or the UE has little power left to support the maximum power grant on another carrier. Under such a case, the E-UCCH number can be determined based on the channel quality of all scheduled carriers.
Under the above scenario, E-AGCH can be used to allocate the same E-PUCH grant on each of the scheduled carriers to the UE, where the E-PUCH grant includes the timeslot grant, the OVSF code grant, the power grant and the E-UCCH number. The above scenario exists for the UE in the in-door coverage or for the UE near NodeB.
When E-AGCH is used to simultaneously schedule several carriers of the UE in the same TTI, the E-PUCH allocated to the UE on each scheduled carrier should have the spreading factor no more than 2. It’s meaningless for NodeB to allocate the E-PUCH with spreading factor of 4 and 8 on each scheduled carrier to the UE through simultaneously scheduling of the several carriers. The use of E-AGCH for simultaneously scheduling several carriers of the UE in the same TTI can be applied to the scenario for NodeB to improve the peak rate of the single user and the experience of the UE with the large service rate.
3 ULSC and ULPC of E-PUCH for MC-HSUPA UE

When E-AGCH is used to allocate the same E-PUCH grant on several carriers to the UE, how to send the ULSC command and the ULPC command of the each scheduled carrier to the UE needs to be solved.
Because the E-PUCHs on the different carriers of the UE have the same TA, the E-PUCHs on the different carriers have the joint ULSC algorithm: the unique ULSC command will be generated for the E-PUCHs on the different carriers in the same TTI and then send to the UE on the scheduled E-AGCH or on the E-HICH paired with the non-scheduled E-PUCH or the SPS E-PUCH. 
For example, NodeB receives the E-PUCHs on the different carriers in n-th sub-frame, and then NodeB generates the unique ULSC command for these E-PUCHs. The unique ULSC command will be sent to the UE on E-AGCH or on E-HICH in the (n+d)-th sub-frame, where d is the delay for NodeB to generate the ULSC command and E-HICH is paired with the non-scheduled E-PUCH or the SPS E-PUCH. All the E-AGCHs scheduled to the UE in the (n+d)-th sub-frame will carry the unique ULSC command to the UE. All the E-HICHs paired with the non-scheduled E-PUCH or the SPS E-PUCH in the (n+d)-th sub-frame will carry the unique ULSC command. The UE can combine the received ULSC commands on all the E-AGCHs and the E-HICHs in the (n+d)-th sub-frame and respond to the combined ULSC command. How to combine the received ULSC commands is an implementation-related question and needs no further discussion.
Because the E-PUCHs on the different carriers of the UE should have the independent ULPC algorithms with each other, the ULPC command of the E-PUCH on each scheduled carrier should be generated and carried to the UE on the E-HICH paired with the scheduled E-PUCH or on the E-HICH paired with the non-scheduled E-PUCH or the SPS E-PUCH. E-AGCH is only used to carry the ULPC command for the carrier with the minimum carrier number. For example, NodeB receives the E-PUCHs on the different carriers in n-th sub-frame, and then NodeB generates the ULPC command for each of these E-PUCHs. The generated ULPC command for the E-PUCH on the k-th carrier will be sent to the UE on E-HICH in the (n+d)-th sub-frame, where d is the delay for NodeB to generate the ULPC command, and E-HICH is paired with the scheduled E-PUCH, the non-scheduled E-PUCH or the SPS E-PUCH on the k-th carrier. When the UE has E-HICHs paired with the scheduled E-PUCH, the non-scheduled E-PUCH or the SPS E-PUCH on the k-th carrier in the (n+d)-th sub-frame, each E-HICH will carry the same ULPC command generated for the E-PUCH on the k-th carrier in the n-th sub-frame. When the UE has E-AGCHs in the (n+d)-th sub-frame, all these E-AGCHs will carry the same ULPC command generated for the E-PUCH with the minimum carrier number.

When the ULPC command is carried to the UE on the E-HICH paired with the non-scheduled E-PUCH or the SPS E-PUCH, NodeB will select one of the six TPC&SS command combinations according to the ULPC command and the ULSC command to carry and then select the signature sequence corresponding to the selected TPC&SS command combination. NodeB will send the selected signature sequence on the E-HICH to the UE to indicate to the UE the ULSC command and the ULPC command.

When the ULPC command is carried to the UE on the E-HICH paired with the scheduled E-PUCH, one sequence with the logical tag ID of R+i is used to send the corresponding ULPC command to the UE, where r is determined as follows, and i=4 is preferred:
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Where 
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 is the timeslot number of the last timeslot of the E-PUCH resource allocated to the UE, 
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 is the OVSF code number allocated to the UE, 
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 is the spreading factor of the E-PUCH allocated to the UE and 
[image: image5.wmf]Q

=1 or 2.
4 Conclusion
The scenarios for E-AGCH to simultaneously schedule several carriers of the UE in the same TTI are illustrated and how to send the ULSC and ULPC commands under such a scenario is proposed. The following proposal is suggested in the document.
Proposal 1: E-AGCH can schedule several carriers of the UE in the same TTI.

5 Annex

5.1 Section 9.1.2.3.1.3 in 3GPP TS 25.123
The UE transmission power headroom reporting range is from -12 ...+48 dB. Table 9.28B defines the mapping 

Table 9.28B
	Reported value
	Measured quantity value
	Unit

	UE_POWER_HEADROOM _0
	UPH < -12
	dB

	UE_POWER_HEADROOM _1
	-12 ( UPH < -8
	dB

	UE_POWER_HEADROOM _2
	-8 ( UPH < -4
	dB

	UE_POWER_HEADROOM _3
	-4 ( UPH < 0
	dB

	UE_POWER_HEADROOM _4
	0 ( UPH < 2
	dB

	UE_POWER_HEADROOM _5
	2 ( UPH < 4
	dB

	UE_POWER_HEADROOM _6
	4 ( UPH < 6
	dB

	UE_POWER_HEADROOM _7
	6 ( UPH < 7
	dB

	UE_POWER_HEADROOM _8
	7 ( UPH < 8
	dB

	UE_POWER_HEADROOM _9
	8( UPH < 9
	dB

	UE_POWER_HEADROOM _10
	9 ( UPH < 10
	dB

	UE_POWER_HEADROOM _11
	10( UPH < 11
	dB

	UE_POWER_HEADROOM _12
	11 ( UPH < 12
	dB

	UE_POWER_HEADROOM _13
	12 ( UPH < 13
	dB

	UE_POWER_HEADROOM _14
	13 ( UPH <14
	dB

	UE_POWER_HEADROOM _15
	14 ( UPH < 15
	dB

	UE_POWER_HEADROOM _16
	15( UPH < 16
	dB

	UE_POWER_HEADROOM _17
	16 ( UPH < 17
	dB

	UE_POWER_HEADROOM _18
	17 ( UPH <18
	dB

	UE_POWER_HEADROOM _19
	18 ( UPH < 19
	dB

	UE_POWER_HEADROOM _20
	19 ( UPH < 20
	dB

	UE_POWER_HEADROOM _21
	20 ( UPH <21
	dB

	UE_POWER_HEADROOM _22
	21 ( UPH  <23
	dB

	UE_POWER_HEADROOM _23
	23 ( UPH <24
	dB

	UE_POWER_HEADROOM _24
	24 ( UPH <25
	dB

	UE_POWER_HEADROOM _25
	25 ( UPH < 26
	dB

	UE_POWER_HEADROOM _26
	26 ( UPH <28
	dB

	UE_POWER_HEADROOM _27
	28 ( UPH <30
	dB

	UE_POWER_HEADROOM _28
	30 ( UPH < 33
	dB

	UE_POWER_HEADROOM _29
	33 ( UPH < 38
	dB

	UE_POWER_HEADROOM _30
	38 ( UPH <48
	dB

	UE_POWER_HEADROOM _31
	48 ( UPH
	dB
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