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1. Introduction

During RAN1#38bis and RAN2#44, the issue of Node B resource management in SHO was discussed extensively. In particular, if absolute grants can only be sent by a serving Node B, then it is not possible for the other Node Bs to anticipate the decoding resources required for the UE and hence to plan their resource utilisation effectively. Furthermore, they may experience a higher level of RoT than planned for.

No agreement was reached during these meetings on a method for handling resource management in SHO; however some progress was made at RAN1#39 on UE scheduling behaviour, conditional upon a solution to the Node B resource management issue being identified.

This paper discusses the solutions for Node B resource management proposed until now at the RAN1 and RAN2 meetings and subsequently discussed on the e-mail reflectors. The “UE feedback” solution is in some ways the most preferable. However a compromise solution based on allowing non scheduling Node Bs to decide not to decode certain transmissions may be acceptable, as long as certain constraints are taken into account

2. Scheduling signalling for the UE

A terminal in soft handover will receive basically three types of scheduling signaling:

· Absolute grants that come from the serving cell only and can cause a step change in transmission data rate/power
· Relative grants that come from the serving cell and can cause incremental/decremental changes in transmission rate/power
· Relative grants that come from non serving cells. The intention of these grants is that they can be used to reduce the transmit power of SHO UEs that are causing a significant noise rise or resource utilisation the non serving cells. The grants may be either specific to each UE or common for all UEs in SHO between two cells; which of these two options is used may be transparent to the UE.
3. Solutions for managing Node B resources in SHO

Several methods for ensuring that Node B resources can be managed effectively in SHO have been identified:

UE feedback

If UE feedback (also known as “mirror” signalling) [2] is used, then a short delay is introduced for SHO UEs only between reception of an absolute grant and implementation of the grant. During this time, an indication of the grant level is transmitted by the UE to a number of its active set Node Bs, in order that they can plan their RoT and resource usage more effectively.

Advantages of this method are as follows:

· Precise planning of resource usage and RoT is possible

· More aggressive behaviour with respect to RGs from other cells can be used without impacting the other cells throughput performance

Disadvantages include:

· An additional delay for absolute grant scheduling for SHO UEs

· Additional uplink signalling

Given that information used for scheduling absolute grants is likely to be carried in MAC-e, the additional feedback signalling would also have to be carried out using MAC-e signalling, which would add to the additional delay.

TXI

TXI is a single bit indicator sent in the physical layer when a UE is imminently about to transmit data. The indicator is sent by all UEs, not just those in soft handover and there is no additional delay for SHO UEs. 
Compared to the UE feedback proposal, this proposal requires a lower amount of UL signalling. However the use of a single bit also means that the effectiveness of the TXI indicator for planning resource utilisation is reduced. Furthermore, since there is no differentiation between SHO and non SHO UEs relating to the time at which AGs are applied, reallocation of resources by non serving Node Bs is not possible.

Non serving Node Bs do not decode E-DCH transmissions if insufficient resources are available
If the non serving Node Bs do not have sufficient resources to decode E-DCH transmissions from a particular UE, the option is open to them to simply not attempt to receive transmissions from the UE for some time. Another reason for a non serving Node B to not decode transmissions may be that it has insufficient DL resource for responding with ACK/NACK. (Alternatively in such cases, the Node B might also decode and forward the transport block whilst not acknowledging it)
Before reaching the decision not to decode a particular UL transmission, the Node B should make an assessment of its importance in the active set. Means for achieving this may include evaluating how many of its power control commands have been followed by the UE (i.e. actual SIR compared to SIR target), and how many transmissions it has ACKed.

To decide between several UEs for which the Node B is not important in the active set, the Node B could rank the UEs according to performance criteria (similar to the criteria used for assessing the importance of the Node B in the active set) 
To some extent, this behaviour could be seen as propriety. However there are some aspects that may require attention in standardisation in order to minimise compromise of performance:

· The RNC needs to be made aware if a Node B is persistently dropping transmissions in order that it can manage Node B resource loading on a long term basis and configure active sets possibly.

· For an individual radio link, the RNC may wish to be informed of transmissions that have been DRXd in order to take the effective change in active set size into account in its outer loop power control procedure.

· The UE could be made aware than an active set Node B is temporarily DRXing its transmissions and be allowed to change its beta factor to respond to the temporary change in active set size. This would, however require tri state signalling from the Node B (i.e. ACK/NACK/DRX) and the change in beta factor by the UE would need to be defined carefully.

· The Node B may require some parameters for guiding it’s decision to drop UE transmissions; e.g. a threshold on the number of ACKs it must make to consider itself a useful part of the active set.
Therefore this method for dealing with Node B resource limitations may require some additional specification work in terms of IuB signalling, measurements and/or UE behaviour.

4. Conclusion

Options have been presented for solving the issue of Node B resource limitation management in SHO. UE feedback signalling allows for resource (and RoT) management to be performed without losses. However since there are also some disadvantages to this method, allowing the Node B to drop UE transmissions may also be an acceptable solution. Although at first sight a potentially proprietary mechanism, some standardisation work on measurements, UE behaviour and/or IuB signalling may be required for such a solution in order to enable effective outer loop power control, long term resource balancing and too minimise the losses and QoS penalties incurred through non received transmissions.

5. Text Proposal for 25.808

One possibility for the RNC to monitor Node B resource utilization is via a measurement of dropped (i.e. non decoded) transport blocks. The physical layer would be aware of the level of dropping, whereas the MAC may not be able to differentiate between dropped and non received data.
-------------------------------------- Start of Text Proposal  ----------------------------------------------------------

7.3
Operation in SHO


Node Bs that are in the active set are not required to decode uplink transmissions from UEs for which they are not the serving Node Bs if they have insufficient processing resource or DL capacity to support the ACK/NACK signaling.

A measurement report shall be defined that informs the RNC about the percentage of non decoded uplink transmissions for an uplink radio link.
---------------------------------------- End of Text Proposal --------------------------------------------------------

-------------------------------------- Start of Text Proposal  ----------------------------------------------------------

12
Physical Layer Measurements

Editor's note: This chapter is supposed to capture the changes to TS25.215
E-DCH  Transport Block Dropping Ratio
	Definition
	The E-DCH Transport Block Dropping Ratio is the percentage of E-DCH transport blocks within the previous N TTIs that the Node B has detected but not acknowledged or passed to MAC for the specified UE. N is TBD.


---------------------------------------- End of Text Proposal --------------------------------------------------------

6. References

[1] 3GPP TR 25.808 v0.2.3
[2] R1-041141 “Scheduling in SHO”, Siemens, RAN1#38bis
