3GPP TSG RAN WG1 Meeting #60
R1-101296
San Francisco, CA, USA, 22nd – 26th February, 2010
Agenda Item:
5.3.3
Source:
Ericsson, ST-Ericsson
Title:
Uplink load balancing for 4C-HSDPA
Document for:
Discussion and Decision
1 Introduction
RAN#46 has initiated a work item on 4-carrier HSDPA [1]. In connection to this work item, it has been proposed to consider a new dynamic uplink load balancing scheme [2]. Here we give our view on this proposal.
2 Discussion
In a multi-carrier system, different carriers will experience different conditions in terms of load and interference. This is true both in downlink and uplink. Therefore it is clear that there is some value in being able to move the load between the carriers.

For Rel-8/9 DC-HSPA UEs there are two mechanisms for load balancing. The first one is RRC reconfiguration, where the RNC can change the primary carrier frequency through an ordinary inter-frequency handover (IFHO) and at the same time change any secondary carrier frequency in the desired way. The RRC signaling is very robust and thanks to corresponding NBAP/RNSAP signaling all cells in the active set are simultaneously reconfigured in the same way. Some drawbacks are that the signaling is relatively slow and that the RNC may not have accurate information of the load and interference conditions at the cell. The signaling also causes some load in the network interfaces.
The second mechanism is dynamic activation and deactivation of secondary carriers ordered by the serving NodeB through HS-SCCH orders to the UE. This mechanism is relatively fast but it can only be used to activate or deactivate the UE’s reception or transmission of the configured secondary carrier. It cannot be used to change the primary or secondary carrier frequencies. For the uplink, non-serving NodeBs in the active set are informed of secondary carrier activation or deactivation but with some delay since it involves network signaling which is significantly slower than the HS-SCCH orders. (For the downlink, it is not necessary to inform non-serving NodeBs.)
Section 4.2 in [2] describes a proposal for a new mechanism whereby the serving NodeB would be able to order the UE to change its secondary uplink frequency to the other frequency adjacent to the primary uplink frequency. The primary uplink frequency is not changed. This requires pre-configuration of the two potential secondary uplink frequencies although only one of them will be used at a time, which results in some waste of code resources. Furthermore, there will be a need to maintain active sets on all three frequencies, i.e. the primary frequency plus two adjacent frequencies. It also requires the primary uplink frequency to always be a centre frequency.
In our view it is not obvious that the proposed new mechanism will bring enough gains to motivate the changes. It comes at a cost in terms of reserved resources in serving and non-serving NodeBs. Furthermore it doesn’t allow for a change of the primary carrier frequency and even puts restrictions on the choice of primary carrier frequency since it has to be in the centre. Finally, to be beneficial it may also require that the grant of the ‘new’ secondary uplink frequency (i.e. after the switch) is increased quickly. This may in turn increase the interference variations seen by other NodeBs. 
We would probably prefer a new mechanism that would allow the serving NodeB to order an anchor switch, i.e. swapping of the primary and secondary carriers. This would allow the serving NodeB to protect the critical information transmitted on the primary carrier such as HS-DPCCH and non-scheduled traffic. This would also avoid the restriction on the choice of primary carrier frequency. However, this approach has more far fetching consequences and would require further investigation by the affected WGs.
However, uplink load balancing mechanisms can probably not be considered to be in the scope of the 4C-HSDPA work item, especially since it has been established that the 4C-HSDPA and DC-HSUPA features should be independent features.
3 Conclusions
We do see some value in a more dynamic uplink load balancing mechanism although we would probably prefer a mechanism that allows for an anchor switch. However, uplink load balancing mechanisms can probably not be considered to be in the scope of the 4C-HSDPA work item.
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