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1
Introduction

This contribution discusses some of the remaining open issues on the scheduler linked to SHO support, namely:
· Resource blocking in UL

· Taking into account radio conditions in the combination of relative grants on the UE side
· What is the relationship between the HS-DSCH serving cell and the Master E-DCH scheduling cell
· How is the Master E-DCH scheduling cell decided

· How should relative grants be combined from Secondary E-DCH scheduling cells

· What signalling is sent from the UE to the Node-Bs in the E-DCH active set

· How is softer Handover managed in downlink

2
Resource blocking situations in UL

The notion of E-DCH active set probably requires some more discussions as there seems to be some different ideas among companies regarding what this notion effectively covers.

In R99, in SHO and non-SHO, the Node-B has to provision UL resources that can handle all the TFC of the CCTrCH which is set up using  the Iub. 

With the introduction of E-DCH, the node B is given the responsibility to automously manage some of its resource. In this context, if one wants to optimise the management of resources in the node B, one can consider to. dynamically share the resource between E-DCH of various UEs. This has already been discussed, and the scheduler could be used for such a purpose. 

What seems less clear is how different companies view the soft handover situation

In this context, it can be understood that some E-DCH active set node Bs may not have sufficient resource to receive all E-DCH transmissions because the current network conditions are out of the range they have assumed e.g. because of the sharing a given node B may have to reduce the rate granted to a given UE but the downgrading takes  a certain time during which the node B will not be able to receive E-DCH transmission from this UE.

This kind of implementation would mean that soft handover as already known in the DCH context would have a different meaning in the E-DCH context. Because of these assumptions it would become (for temporary periods) a “best effort” soft handover.

We would like to discuss this kind of assumptions (although this has not been our understanding) in order to make sure all participants are in line w.r.t the notion of E-DCH active set.
3
Radio conditions for relative grants in the UE

In [1] we propose that the UE combines relative grants from all E-DCH active set cells in order to derive the minimum of all scheduled rates in order to make sure the E-DCH transmission can be received by all E-DCH active set node Bs. It guarantees that none of the node Bs has under dimensioned its resource for this UE.

This principle assumes that the UE has correctly received the relative grants from all active set node Bs. Here “correctly” should be understood as error free or with sufficient signal-to-noise ratio.

As long as this condition is met, it is assumed that the E-DCH active set node Bs shall dimension their resource according to the data rate they have granted the UE and they shall attempt to to demodulate/decode the E-DCH transmission.

However it should be discussed whether radio conditions should be taken into account (similarly to what is done for TPC commands in soft handover in R99) at some point in the combination of relative grants in the UE. Results of these discussions could then be sent to RAN1 to allow them to finalise physical layer aspects of this combining.

4
Selection of the Master E-DCH scheduling cell

When discussion started in the framework of the E-DCH Work Item, it was agreed as a requirement that “[…] it shall be possible to deploy the Enhanced Uplink feature without any dependency on the deployment of the HSDPA feature.”

This principle has been respected until now as transport and physical channels for Enhanced Uplink are completely independent from HSDPA channels. None of the HSDPA channels are re-used for Enhanced Uplink.

However the requirements fom TS25.309 also state that “The Enhanced Uplink feature shall enable to achieve significant improvements in overall system performance when operated together with HSDPA.”

There are several possibilities regarding the selection of the Master E-DCH scheduling cell:

1. It is always made equal to the HS-DSCH serving cell (when there is one); therefore decided by the SRNC

2. It can be any cell among the E-DCH active set, upon decision from the SRNC

3. It can be any cell among the E-DCH active set, upon decision from the UE

Since the E-DCH operation is separate from the HSDPA operation, the second and third bullets can be considered; and it is not excluded that one day some more flexibility such as FCS is added on HSDPA.
Case 3 has definitely advantages for SHO operation, in particular when HSDPA is not present, but will need to be cleanly specified. In particuliar, some filtered measurements should be used by the UE to avoid instability; also, the UE decision should be reflected to the Node-Bs. The decision could be based on DL DPCCH quality, which seems acceptable when filtered. 

Case 2 does not seem to be a lot of merits compared to case 1.
What is proposed is to agree on the following:

Case 1 and Case 3 are supported, based on Network decision per UE i.e. Case 3, but that can be disabled.

5
Relative grants combining

It has been decided in RAN WG1 to go towards a up/down/hold strategy for relative grants. But in the same time leave everything open regarding the operation and details of the relation to the Absolute grants.

Also, it is unclear how this works in SHO.

The previous Nortel proposal for relative grants has been that they are memoryless i.e. a value which is applied on the absolute grant. However, +/- strategy is not completely clear on what it applies to. Some seem to have interpreted that it is on the current bit rate. However, if the application does not provide data, sending + commands on a zero rate seems very insufficient.
It should be finalised  in RAN WG2 and therefore this is open for discussion.

One proposal is that what is sent is interpreted as cumulative down and up commands on the absloute grant, each step representing a fraction of the absolute allocation (in % of bit rate, or dB up/down step).

In order to cope with errors on the relative grants, the Master E-DCH scheduling cell would have to send periodically the absolute grant so resynchronise the scheduler-Node-B value. This is similar to the power balancing feature.
Also, it seems logical to apply a combining strategy where the UE obeys the smallest resulting grant.

In short, what is proposed, and looks the most consistent when considering the current RAN WG1 status (but other interpretations are welcome…)

· The absolute grant has a duration (from TTI to infinite), and can be sent to one, a group or all UEs. The absolute grant can also be sent by the SRNC at E-DCH set-up, with a duration.

· After the duration has elapsed, the UE should stop transmitting and send a buffer status again to the Node-B(s); but typically, the Master E-DCH scheduling cell should update regularly the UE without waiting for the value to elapse

· The absolute grant is mirrored to the other Node-Bs in SHO

· The relative grants are for Node-B are cumulated, and applied on the last received absolute grant. E.g. ++ + = 3 times increase, + + + - = 2 times, + + + - - = 1 time. Hold can also be sent.

· Alternatively, the relative grants could be applied to a grant level sent by the UE to the Node-Bs in e.g. the MAC-e header i.e. the last one being applied, but it does not seem to work in SHO…
· The UE follows the smallest grant from all schedulers

6
What is sent from the UE to the Node-Bs in the E-DCH active set

Various contributions address the fact that the buffer status should be sent to the Node-B(s). Also, it seems clear that E-DCH in SHO relies on the UE to synchronise the various Node-Bs.

It is proposed, by using MAC-e control PDUs, to send the following to the Node-B(s) in the active set

· The value of the absolute grant being used, when a new one has been received. This is done only when the UE is in SHO with more than one Node-B
· The buffer status per priority, sent to all Node-Bs, based on certain criteria

7
How is softer Handover managed in downlink

In downlink, RAN WG1 has decided to use Hadamard codes spead by a SF. It is proposed to agree that the information that is sent (ACK/NACK, Relative grants) are combined at L1 in the UE in case of softer handover with one Node-B.
8
Conclusion
In this contribution, various resource management aspects of E-DCH in SHO are discussed. It is proposed to discuss these points and clarify TS25.309 according to the output of the discussion.
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