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1 
Introduction

The new SINR-based scheduling approach is proposed in [1] and the latest simulation results of its evaluation are discussed in [2] and [3]. The present document focuses on evaluation of different options of Soft Handover (SHO) mechanism that can be implemented with the SINR-based scheduling approach. Initial considerations and system level simulation results are provided to analyze possible approaches to control the data rate (E-TFC) for SHO UEs.
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[74bis-28] NSN (Ryszard Dokuczal)
TP on SHO Operation in HSUPA with Rate Adaptation (R1-134833)
Email discussion until 25th October.
2 
Text Proposal
---------------------------------------------------------------- Text Start ----------------------------------------------------------------
5.7.3.2 
Soft handover operation with Rate adaptation
Using Soft Handover (SHO) with uplink signal reception assisted by the non-serving Nodes B may be beneficial for transmissions with improved rate adaptation based on the SINR-based scheduling as it is for the legacy operation and the power-based scheduling.

In general, different approaches can be envisioned to defining the SHO operation for the improved rate adaptation. On one side, this is due to some aspects remaining undefined to the SINR-based scheduling approach itself (irrespectively of SHO operation). Such important aspect is the power control scheme (2-loop, 3-loop, modified 2-loop). To address this, the SHO design aspects specific to a particular power control scheme are treated separately in the next subsections along with the corresponding simulation results.

On the other side, multiple design aspects are to be defined specifically for the SHO with improved rate adaptation and include:

· Ability of non-serving Nodes B to decode the data transmitted by SHO UEs. Reception of data from SHO UEs by Non-serving Nodes B should be allowed from the general SHO point of view. However, some options may be envisioned where SHO operation for the improved rate adaptation will be limited to coordinated scheduling and power control only;

· Implementation of the rate adaptation procedure at the serving Node B only or in a collaborative way by Nodes B from the active set at the RNC. 
· In the first case, the E-TFC control mechanism operates only at the serving Node B similarly to the case of the disabled SHO. Non-serving Nodes B tries to decode the received TBs but provide only the ACK/NACK feedback without any impact on the data rate to be scheduled. The marginal loop defining the SD parameter resides in the serving Node B. 
· In the second (alternative) case, the marginal loop gets TB reception outcomes at the RNC from all Nodes B in the active set thus taking into account the combined reception probability. The marginal loop operation for the latter option is similar to the OLPC operation in the legacy system up to replacement of the target DPCCH SIR parameter by the E-DPDCH post-receiver SINR margin (SD parameter). 
Some SHO design parameters are specific to the power control approach and are considered in the corresponding subsections below.

5.7.3.2.1 
Soft Handover for 2-loop Rate Adaptation

The block diagram of the 2-loop power control approach (2-loop rate adaptation) is shown in figure 5.7.3.2-1.
[image: image1.png]BLER orother
criterion Target Calculate sD
g so

c‘mm Toachere Measured BLER

Keep power
torget Measured DPCCH Power

DPCCH Power,
% UP/DOWN
Pover Loop -~ ECINOTarget mmcmg)

SG




Figure 5.7.3.2-1. Operation of 2-loop Rate adaptation scheme

The considered aspect of the SHO procedure specific to the 2-loop power control approach is the extension of the SHO power control mechanisms. Three approaches for generation of the ILPC commands from non-serving Nodes B has been considered:
· TPC commands are only sent from the serving Node B. The commands from non-serving Nodes B are either not sent or ignored by the UE.
· TPC commands from non-serving Nodes B operating like overload indicators. Non-serving Nodes B uses TPC DOWN commands to indicate that the interference level from the UE is too high and should be decreased. Otherwise, the UP commands are sent. The commands from non-serving Nodes B are applied to the DPCCH power level keeping the legacy procedure of combining TPC commands from the active set with no modifications (the UE is applying the DOWN command if any of the commands is DOWN).
TPC commands used for equal target RX DPCCH power control at all Nodes B in the active set. This option is very close to the legacy SHO operation, where all cells in the active set transmit TPC commands to the UE. The difference compared to legacy is that instead of a SIR target, a DPCCH power target is distributed from RNC to all cells in the active set. 
5.7.3.2.2

Soft handover for 3-loop Rate adaptation

The ILPC1 depicted in the lower part of Figure 5.7.3.2-2 adapts DPCCH SIR on a slot basis using legacy TPC UP/DOWN commands. The ILPC2 in Figure 5.7.3.2-2 adapts the total received power from the UE using total power UP/DOWN commands. The total received power measurements in NodeB can be done by first measuring the power of the DPCCH. If the Node B is the only cell in the active set, then by using knowledge of the power commands transmitted to the UE and the TPC loop delay, the Node B can compute the power offset of the E-DPCCH and E-DPDCH channels and compute the total received power.  This of course requires that the exact procedure for how the UE recalculates the power of DPCCH/E-DPCCH/E-DPDCH based on power control commands is well defined.
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Figure 5.7.3.2-2. Operation of 3-loop Rate adaptation scheme

In the case of soft handover, the UE combines the power control commands (SIR control and Total received power control) from many NodeBs. Therefore, in soft handover, the NodeB does not know what power commands the UE actually has used to derive the new DPCCH/E-DPCCH/E-DPDCH power offsets. In practice this means that the Node B, instead of relying on knowledge of power offsets, needs to measure the power of E-DPCCH and E-DPDCH directly. 
The following SHO options are proposed for 3-loop scheme:

SHO option 1. ILPC#1 operates (almost) as in legacy scheme, ie RNC determines a target DPCCH SIR value, which is distributed to all cells in the active set. However, the SIR target is not based on E-DPDCH decoding performance, but rather the requirement on reliable control channel detection in the serving cell. The UE combines ILPC#1 commands form all cells as in legacy operation. ILPC#2 is in the non-serving cells restricted to only transmit DOWN commands and DTX. This is proposed since the non-serving cell can no longer control its load by sending relative grants. The rate offset calculation can in this simplest option be made in the serving Node B only.

SHO option 2. Same as SHO option 1 but where the rate offset calculation is done in RNC based on decoding performance in all cells.
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