Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG1 Meeting #74bis
R1-134745
Guangzhou, P. R. China, 7th – 11th October 2013
Agenda Item:
6.5.2
Source: 
Ericsson 

Title:  
SHO Operation in HSUPA with Rate Adaptation
Document for:
Discussion and Decision
1 Introduction

A new Rel-12 study item “Study on Further EUL Enhancements” [1] was approved during RAN#58 plenary meeting. The study item includes investigation and evaluation of various improvements which can further enhance the uplink HSPA performance.

During the RAN1#73 meeting Rate adaptation was discussed in [2] and in the contribution SHO operation for Rate adaptation was mentioned. It was in the meeting concluded that this approach on SHO operation with RNC controlled rate offset may be considered further.

In this contribution we provide additional details on how SHO operation for Rate adaptation can be achieved.
2 SHO Operation with Rate Adaptation

The Rate adaptation schemes (2-loop and 3-loop [3]) do not work optimally in soft handover if rate offset calculation is done in the serving NodeB. The decoding performance in non-serving cell is then not taken into account in the Rate adaptation. It may be the case that the non-serving cell can decode the UE transmissions much better than the serving cell, but the serving cell, without this knowledge, instead reduces the rate, hence reducing the gain of soft handover. Therefore it could be an alternative to utilize the existing procedure for OLPC, based on HARQ re-transmission statistics, to place the rate offset calculator in the RNC, at least when the UE is in soft handover.

2.1 SHO for 3-loop Rate Adaptation

The ILPC1 depicted in the lower part of Figure 1 adapts DPCCH SIR on a slot basis using legacy TPC UP/DOWN commands. The ILPC2 in Figure 1 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. The target total received power needs to be transmitted to the non-serving cells for the ILPC2 control, e.g. signalled from the RNC.
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Figure 1. 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. One way to solve this issue could be that the UE relays back the actual used power commands to the NodeBs when it is in soft handover. Other ways to handle this issue could be envisioned. In case the power offset information is not available or cannot be derived the serving cell could signal the granted rate (Absolute grant minus grant offset) to the non-serving cell. 

The rate offset calculation depicted in the upper part of Figure 1 can be done either in the Node B alone or, as proposed in this contribution, in the RNC when the UE is in soft handover. 

The rate offset calculation can be based on for example BLER statistics and/or SNR-SINR difference. In the case when rate offset calculation is based on BLER statistics then one solution is to increase or decrease the rate offset depending on if BLER is higher than the desired target or not. The UE then lowers/increases the rate but maintains the relative power of data vs control.  

One example how the rate offset calculation can be done when implemented in the NodeB is described below. Every TTI a received data block is decoded and a CRC check tells if the block was correctly decoded or a HARQ retransmission needed. If the received data block was an initial transmission, then the following rate offset update is made

if CRC OK

   Rate Offset = Rate Offset +Step_Size * BLER_TARGET

else

   Rate Offset = Rate Offset – StepSize*(1-BLER_TARGET)

end

The rate offset is quantized and if the calculated quantized rate offset is different from the currently used rate offset, then the new rate offset is transmitted to the UE on a dedicated physical channel.  

When the UE is in soft handover the rate offset calculation function is preferably done in the RNC since only the RNC has the full knowledge about the HARQ retransmission performance from all cells in the active set. 

New signalling could be defined between RNC and the NodeBs in the active set to carry the rate offset information.  

In either case, the rate offset calculation logic above would need to be modified slightly because the RNC is not immediately informed when the NodeB decoding fails (CRC not OK). Instead the NodeB notifies the RNC once it has correctly received the block, and adds information to RNC about how many HARQ transmissions that were needed. 

So when a block is received in the RNC it is checked how many transmissions were needed. 

If, the number of transmission attempts > target number of transmissions, then 

   Rate Offset = Rate Offset - Step_Size *(1-BLER_TARGET)

else

   Rate Offset = Rate Offset+ Step_Size*BLER_TARGET

end

The rate offset is quantized and if the calculated quantized rate offset is different from the currently used rate offset, then the new rate offset is transmitted to the NodeBs in the active set.

Proposal 1
The proposed SHO scheme is used as a baseline for 3-loop Rate adaptation.

2.2 SHO for 2-loop Rate Adaptation

The ILPC depicted in the lower part of Figure 2 adapts the total received power from the UE on a slot basis using TPC UP/DOWN commands. The received power of the DPCCH is measured. The total power can then be estimated by knowing the power used on E-DPCCH and E-DPDCH.
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Figure 2. Operation of 2-loop Rate adaptation scheme

The rate offset calculation depicted in the upper part of Figure 2 can be done as described for the 3-loop scheme in the previous sub-chapter.

In the serving Node B, the rate offset is compared with the currently used rate offset. If the calculated offset is different from the currently used offset, then the new rate offset is transmitted to the UE on a dedicated physical channel.  In the non-serving cells the signalled rate offset can be used to calculate the total received power from the UE for load calculation purposes. It is then assumed that when the non-serving cell decodes the E-DPCCH, finds the used ETFCI, associates the ETFCI with a Granted Power Offset, and adds the rate offset to the Granted Power Offset to get the used E-DPDCH power offset. 

For inner loop power control to work in SHO, the target DPCCH power needs to be transmitted to the non-serving cells. The target could e.g. be determined and updated in the serving cell and signalled to the RNC, which forwards the target to the non-serving cells. The reason why the target should be set in the serving cell is to ensure that reliable detection of the control channels, especially the HS-DPCCH channel, which is only decoded in the serving cell. 

Proposal 2
The proposed SHO scheme is used as a baseline for 2-loop Rate adaptation.

3 Conclusion

In this document additional details on how SHO operation for 3-loop and 2-loop Rate adaptation can be achieved was presented. It is proposed that the schemes described in this contribution are used as a baseline for further studies on SHO for Rate adaptation.

Proposal 1
The proposed SHO scheme is used as a baseline for 3-loop Rate adaptation.

Proposal 2
The proposed SHO scheme is used as a baseline for 2-loop Rate adaptation.
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