1

3GPP TSG RAN WG1 Rel’6 Adhoc
R1-040691
Cannes, France  June 21 - 24, 2004
Agenda Item:
5.6.3
Source: 
Samsung

Title: 
Selection of primary scheduling Node B in SHO
Document for:
Discussion & Decision

1 Introduction
During the Study item phase of “uplink enhancement”, there had been many studies on Node B controlled scheduling operation in SHO. Study item TR25.896 [1] describes the scheduling operation in Soft Handover in section 7.1.3.
This contribution discusses the scheduling in SHO regarding the selection of primary scheduling Node B. In section 2, benefit of primary scheduling Node B selection is described, and a couple of Node B selection algorithms are also treated.
2 Scheduling in SHO
2.1 Alternative methods 
TR 25.896 [1] describes the possible scheduling operation in SHO like below

When more than one Node B control the cells present in the UE active set, there are several alternatives as to the location of the scheduling entity which controls the UE. Possible solutions are:

· The Node B controlling the best downlink cell (as defined by RRC for DSCH/HS-DSCH operation) is identified as the sole scheduling entity.
· The Node B controlling the best uplink cell (the meaning of best uplink cell would have to be defined precisely) is identified as the sole scheduling entity for the UE. 

· All Node Bs controlling one or more cells in the UE active set are identified as valid scheduling entities. This approach requires an additional decision procedure in the UE when the UE receives the scheduling assignments from multiple Node Bs.
For soft handover UEs Node B controlled scheduling should be performed carefully, since E-DCH transmission of the UEs in soft handover may have an effect on the RoT variation of the multiple cells in the active set. For cautious scheduling of UEs in soft handover, one possible solution is to select the primary scheduling Node B. If the primary scheduling Node B only has the right of scheduling the UEs in soft handover, or the primary scheduling Node B has more priority on scheduling the UEs in soft handover than the other Node Bs in the active set, scheduling seems to be performed to minimize the RoT variation of the multiple cells.

2.2 Primary scheduling Node B selection
If the selection of the primary scheduling Node B is required, at least two methods can be considered, UTRAN selection method and UE selection method. 

2.2.1 UTRAN selection method
UTRAN selects the proper Node B as the primary scheduling Node B.
For example, Serving HS-DSCH cell can be changed in RNC considering UE measurement report and signals the serving cell change information to target and source Node Bs and UE. This concept can be reused for E-DCH also. But the scheme would increase network signalling and the resulting delay might be too large to use the selected Node B as the proper primary scheduling Node B. 

UTRAN selection method doesn’t need more physical signalling overhead. But the network signalling delay might be over hundreds of milliseconds, which seems quite big compared to E-DCH TTI length (could be more serious if 2ms TTI is adopted). This delay will decrease the scheduling performance of soft handoff UEs.

2.2.2 UE selection method

For this method, UE selects the proper Node B as the primary scheduling Node B considering the channel status, such as DL path loss. Then, UE signals this information to each Node Bs in the active set by physical layer (L1) signalling. Signalling delay is not as large as UTRAN selection method, so the selection of the primary scheduling Node B can reflect the system status better and the system throughput could be increased. 
In HSDPA study, UE selection for Serving HS-DSCH cell algorithm was introduced, which is Fast Cell Selection (FCS) [2]. This scheme is the technique that UE can select the scheduling and transmitting cell for HS-DSCH with much less delay. FCS has shown rather notable throughput enhancement, but not agreed owing to the fact that UTRAN support is so complicated. HSDPA doesn’t support soft handoff, so the switching of serving HS-DSCH cell should work in cooperation with the data path changes in Iub and Iur, which makes the network work quite complicatedly.
But uplink is not the case of HSDPA. UE selection method is not the selection of the receiving Node B, but that of the primary scheduling Node B. Soft handoff is supported for E-DCH and data path change is not needed, so little support from network side would be required for this scheme. After all, network complexity for UE selection method would be very little compared to FCS. Nevertheless, the scheduling performance could be increased since the selection procedure delay is much less than UTRAN selection method.
3 Conclusion

This paper presents the reason for selection of the primary scheduling Node B and compares two selection algorithms. It is shown that UTRAN selection method, such as serving HS-DSCH cell change has some drawbacks on network signaling delay and possible scheduling performance degradation. This document also describes the other possible scheme which is UE selection algorithm. UE selection of the Node B for primary scheduling can have the benefits on scheduling performance with little UTRAN support. 

UE selection method is supported in this Tdoc in the view of the signaling delay and accompanying scheduling performance. It is proposed that concept of the UE selection method should be included into the work item TR25.808 [3].
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