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1. Introduction
Discussion took place in Jeju with regard to operating scheduling for synchronised E-DCH [1][2]. Scheduling of the OVSF code space may be operated using a similar procedure to HSUPA, with the addition of the occasional indication of a base code assignment to the UE. Unscheduled transmissions can be handled by a variety of means, including use of a user specific scrambling code on E-DPDCH.

This contribution contains a text proposal for 25.823 capturing an approach to scheduling for a synchronised E-DCH.
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5.1
Scheduling & required control channels

5.1.1 Background: HSUPA scheduling

In Release 6 HSUPA, the Node B sets a maximum limit on the E-DPDCH/DPCCH power ratio that the UE is allowed to use, termed here as the maximum power raito (MPR). Given this MPR restriction, the UE TFC selection selects an appropriate transport format and a Hybrid ARQ offset, (HARQ, which impacts the number of HARQ retransmissions. Associated with the transport format is an E-DPDCH/DPCCH ratio, that is further modified by (HARQ; the TFC selection ensures that the composite power ratio with the selected TFC does not exceed the MPR. The selected E-TFC is indicated to the basestation using the UL E-DPCCH signalling channel.
From the indicated TFC, the receiving basestation is able to calculate the spreading factor used by the terminal by means of a well defined rate matching calculation [3]. Furthermore, when making an MPR assignment or updating the MPR, the basestation is able to predict the minimum spreading factor that might be selected by the terminal by assuming the smallest (HARQ value and calculating the maximum selectable TFC that would not lead to the MPR being exceeded.
The MPR is signalled to the UE using one of two physical channels. The “Absolute Grant Channel” (E-AGCH) indicates in absolute terms an allowed MPR. The so-called “Relative Grant Channel” (E-RGCH) is a 1 bit indicator that shifts the MPR up or down from its previous value. Grants may be sent to individual UEs or groups of UEs.

When the 2msec TTI is configured, the E-AGCH may be used to activate or deactivate specific HARQ processes completely. Furthermore, the UE responds to 2 IDs on E-AGCH; the “primary” and  ”secondary” IDs with a preference order.
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Figure xx Basic HSUPA scheduling model
When the UE has not been allocated a scheduling grant, it may be necessary for the UE to inform the Node B scheduler that it has data to transmit. This is achieved through transmission of a MAC-e header of 18 bits. The MAC-e header may be transmitted by the UE without receiving a scheduling grant from the Node B.
So called “non scheduled” traffic is transmitted by the UE on an autonomous basis. The UE may be allowed to make autonomous transmissions up to a certain maximum MPR on some or all of the HARQ processes
5.1.2 Scheduling for synchronised E-DCH
For synchronised E-DCH using OVSF separation, it is necessary for the serving basestation to be able to control the portion of the code tree that is used by each UE. The portion of the code tree can be subdivided into 2 components; base code and spreading factor. The base code is an OVSF index assuming the highest allowable spreading factor to be used by the UE. When the base code is known, codes of a lower spreading factor can be calculated by selecting the portions of the code tree that contain the base code. In the example of figure xx, when the UE is assigned base code 7 at SF16, then it would use code 4 at SF8, code 2 at SF4 etc.
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Figure xx Example of the relationship between base code and used spreading codes

As indicated in section 5.1.1, the basestation can predict the minimum used SF from the MPR it has set for the terminal, and calculate the actually used SF from the TFCI.

Thus, assuming that a terminal is assigned (and possibly occasionally re-assigned) a base code, synchronised E-DCH scheduling can in principle be operated using the same basic mechanism for scheduled traffic as in Release 6. Means of indicating a base code to the terminal are discussed in section 5.1.4

5.1.3 Scheduling requests and unscheduled traffic

Scheduling requests and unscheduled traffic are handled using autonomous transmissions in Release 6 HSUPA. For a synchronised E-DCH, a shared code space is employed and thus a method for handling scheduling requests and unscheduled traffic must be considered. Possible methods for doing this include:

· Polling of UEs for unscheduled traffic by the Node B. Such an approach would only be capable of managing a small number of UEs without incurring substantial overhead

· Contention based autonomous transmissions. The Node B could assign certain codes & TTIs for autonomous transmissions, for which UEs would contend. Such an approach would handle a larger number of UEs than polling, but would require additional collision detection functionality in the MAC and incur additional latency.

· Autonomous transmissions using an E-DPDCH under a user specific scrambling code. With this approach, the UE would make autonomous transmissions, but place the E-DPDCH under a user specific scrambling code. The power offset for the transmission would need to take into account the non orthogonality of the unscheduled traffic to the scheduled traffic. Such an approach would introduce non OVSF interference, but would allow a flexible tradeoff between the number of users supported in the system and the overhead for non scheduled transmissions.
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Figure xx Example of setting the power offset when the E-DPDCH is under a user specific SC
5.1.4 Control channels required for scheduling
In HSUPA, 3 downlink control channels (E-AGCH, E-RGCH, E-HICH) and one uplink channel (E-DPCCH) were defined. These channels can also be used for synchronised E-DCH scheduling and their use is discussed below. In addition, there is a need to signal the base code to the UE as described in section 5.1.2. Means of signalling the base code include:

· Use of L3 signalling to set the base code; this would then not involve new L1 signalling, although the flexibility of the scheduler would be somewhat more limited as a price (The scheduler would still be able to set the SF via the MPR and hence the amount of code tree used, but not the section of the code tree)

· Design of a new control channel with 4-5 bits for signalling the base code
· Use of a special E-AGCH identity for indicating the base code
· Use of a modified E-AGCH, in which the base code is quantised jointly with a (more limited range of) MPR

The impact to the existing channels and their operation may be as follows:

E-AGCH:

If a special E-AGCH method is used for indicating base code (e.g. special E-AGCH ID or jointly quantised base code & MPR), then a re-interpretation of the E-AGCH at least some of the time may be necessary. Scheduler flexibility to allocate and de-allocate could be increased by either increasing the number of E-AGCHs that a UE is required to receive (in order to allow flexibility to allocate and deallocate simultaneously between UEs) or by increasing the latency between reception of E-AGCH when a UE has no allocation and implementation of the grant

E-RGCH:

The interpretation of E-RGCH can remain unchanged. If E-RGCH is used for influencing the spreading factor, then the reliability requirement on E-RGCH may need to be examined. However an E-RGCH false detection or mis-detection will only cause a collision if (i) A “down” command is missed or “Up” is falsely detected and (ii) The step in MPR causes the selected TFC to move over an SF boundary. For a 5% missed/false detection probability, the probability of (i) and (ii) being correct is around 0.5% assuming equal probability of up/down commands and a 1 in 6 probability of an MPR step equating to an SF step.
E-HICH:

E-HICH interpretation and reliability requirements should remain unchanged.
E-DPCCH:

E-DPCCH interpretation and reliability requirements should remain unchanged.
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