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1. Introduction

In this contribution we continue the discussion on E-UTRA UE measurement quantities (apart from RSRP) and load estimation. In [1] we presented system simulation results, where it was studied whether UE RSSI measurements could be used for load estimation e.g. between different E-UTRA frequency layers. 

The results indicated that UE RSSI measurement results are quite dependent e.g. on UE measurement strategies and packet scheduling and traffic distribution. It was seen that it is rather difficult to utilise UE RSSI measurement quantity for load estimation and thus for load based handover triggering. Instead, it was felt that network based RRM algorithms and estimation methods would be better suited for triggering of inter-frequency load balancing handovers. 

In the contribution we propose a way forward for UE mobility related measurement quantities and E-UTRA load estimation for supporting load based handovers.      
2. Discussion
The results presented in [1] indicated that it is rather difficult to utilise UE RSSI measurement quantity for load estimation and thus for load based handover triggering. Load based handovers e.g. between different E-UTRA frequency layers are important for the E-UTRA system and therefore we feel that it is important to ensure that proper load estimation method, preferably both for DL and UL load, is supported in E-UTRA. As it seems that this cannot be achieved through UE based load estimation, we feel that it is important to ensure that proper network based load estimation is defined and supported by suitable signalling. Below we present one methodology for achieving good traffic load estimates both for UL and DL. This method was originally introduced in [2]. However, it is seen that also other relevant RAN WGs should be involved in defining network based load estimation and signalling. In [2] the following definition of load information, which should be exchanged among the neighbour eNBs over X2, was presented. It was proposed to have the following information exchanged during the HO Procedure:
· DL used PRBs for RT traffic during the fixed period with bandwidth (relative capacity)

· UL used PRBs for RT traffic during the fixed period with bandwidth (relative capacity)

· DL used PRBs for Non-RT traffic during the fixed period with bandwidth (relative capacity)

· UL used PRBs for Non-RT traffic during the fixed period with bandwidth (relative capacity)

Also a threshold based information exchange was added, where the following load information was exchanged between neighbour eNBs over X2:
· DL used PRBs for RT traffic during the fixed period > threshold

· UL used PRBs for RT traffic during the fixed period > threshold

· UL Interference during the fixed period > threshold

This information exchange over the X2 interface does not suffer from the same drawbacks as the RSSI measure, saves UE battery power and is thus very suitable for load balancing. 

As discussed it has been concluded that RSSI measurements do not seem reliable, for example for load estimation purposes. Therefore, it is also difficult to see how RSRQ measurement results could provide reliable estimate or measure for E-UTRA mobility support. Thus, we also support that RAN4 indicates to other RAN WGs that RAN4 concluded that only UE RSRP measurement quantity is confirmed for E-UTRA mobility support. Thus, RAN1 can remove UE RSSI and RSRQ measurement quantities from its specifications.  
3. Conclusions

We propose that RAN4 indicates to other RAN WGs that UE RSSI measurements are not well suited for E-UTRA load estimation and for triggering load based handover e.g. between E-UTRA frequency layers. However as we feel that it is necessary to be able to support load based handovers in E-UTRA, e.g. between different frequency layers, we propose that it is indicated to RAN3, RAN2 and RAN1 that it would be important to ensure that suitable network based load estimation methods would be developed. One method for achieving this has e.g. been proposed in [2].
As it has been concluded that RSSI measurements are not reliable, it is also difficult to see how RSRQ measurement results could provide reliable estimate or measure for E-UTRA mobility support. Thus, we also support that RAN4 indicates to other RAN WGs that RAN4 concluded that only UE RSRP measurement quantity is confirmed for E-UTRA mobility support. Thus, RAN1 can remove UE RSSI and RSRQ measurement quantities from its specifications.  

4. References

[1] R4-071593, UE measurement quantities for mobility support , Nokia, Nokia Siemens Networks
[2] R3-071069, Load Information Exchange on X2 Interface, Nokia Siemens Networks














































































































































































