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1 Introduction

During SHO for enhanced uplink, the UE could choose among its active set NodeBs which specific NodeB from which would be the primary NodeB for it to receive its downlink transmission. In the uplink, macro selection diversity is obtained when the RNC chooses the correct packet that are being send to it from the NodeB in the active sets. EDCH transmission for a UE in soft handover would impact the RoT of all the NodeBs in its active set. The allowed scheduling modes for UE in SHO would affect the variation of the data rates and hence directly the interference to other cells. 

In this contribution, the remaining open issues from previous meeting in Prague (WG1#38) are addressed for SHO operation. 

2 SHO Operation

At least two options exist on determining the NodeB on which the scheduling grant is sent; single NodeB scheduler or all NodeBs sending the scheduler grants. With a single NodeB scheduler, the UE would be receiving a single scheduling grant from a chosen NodeB. This NodeB can be chosen based on various criteria [TR]. Possible disadvantage that could result in performance degradation would be the impact this option has on other NodeBs, which are not the scheduling NodeB.

Alternatively, mandating all the NodeBs to send the scheduling grants may alleviate the above-mentioned problem at the cost of additional signalling overhead in the DL and also the need to define an algorithm for the UE behaviour. 

Rate Scheduling: With rate scheduling, the Node B dynamically sets the TFCS subset at each scheduling period time interval using relative grant. All Node Bs in the active set during the SHO would operate the handover independently and send independent relative grants to control the transmission rate of the UE in SHO, taking into consideration its own system load. This behaviour is similar to that of UL power control during the soft handover

Rate/Time Scheduling: With rate and time scheduling, the Node B selects a sub-group of UEs to transmit at their given data rate at each time interval.  In a given radio resource, the rate and time scheduling tends to distribute the UL data transmission in time domain with higher data rate.  The higher data rate transmission potentially could create larger interference to other user, compared to Rate scheduling due to the un-synchronized NodeBs in SHO.

Figure 1 and 2 show the system throughput performance comparing Rate scheduling with Rate/Time scheduling for both 2ms and 10ms TTI, respectively. Rate scheduling has been found to perform better in both cases when SHO is supported. 
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Figure 1: 2ms TTI with SHO, Rate vs. Rate/Time Scheduler [1]
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Figure 2: 10ms TTI with SHO, Rate vs. Rate/Time Scheduler [1]

2.1 Relative versus Absolute Grants

As shown above, Rate and Time scheduling with single NodeB scheduling is found to contribute to greater RoT variance especially at non-primary NodeBs due to the possible high instantaneous scheduled rate. This in turn results in large RoT contributions from these SHO UEs that could have been allocated to users in non-SHO. This situation is further worsening when only single NodeB with the best DL is allowed to send the scheduling grant. With the best NodeB scheduling the absolute grant, the UE could expect the highest possible rates among the active set NodeBs, which also imply largest interference to the non-scheduling NodeBs.  

Note: It is proposed that only relative grant be allowed to be sent to a SHO UE

Note: All NodeBs in the active set shall send the scheduling grants and the UE behaviour in combining the multiple relative grants e.g. Or-of-Down rule be for further study. 

3 Summary

It is proposed that the following be adopted for SHO operation: 

· All NodeBs in the active set send the scheduling grant to the UE in SHO

· The UE would combine the received scheduling grants from all the NodeBs in its active set

· Combining rule using OR-of-Down rule as working assumption [2]

· Only Rate scheduling be allowed for UE in SHO 

· Single bit relative grant to indicate Up/Down or Up/Down/NoChange 

· No absolute grant is allowed for UE in SHO

· Both 2ms and 10ms should be supported for UE in SHO
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