
3GPP TSG RAN WG1 meeting #65





 



 R1-111238
Barcelona, Spain, 9-13 May, 2011
Agenda Item:
4
Source:
Huawei, HiSilicon
Title:
Analysis of MLB utilizing UL TPC parameters
Document for:
Discussion and decision 
1 Introduction

In this contribution, the utilization of uplink power control parameters for uplink mobility and load balancing was analyzed in response to a request from RAN3.  Based on the analysis, a draft response to RAN3 is proposed.

2 Uplink Power Control Definition and Implementations
In R1-110617 (R3-110420), RAN3 asked RAN1 to assess if exchange of the parameters mentioned in the initial LS (R3-103105) can help to estimate UL resource utilization in the target cell. The TPC parameters as proposed to exchange between the eNBs are cell-specific and important for uplink resource utilization, such as alpha and Po (cell-specific part). However, knowing these parameters does not provide a straightforward way to derive the potential uplink resource utilization. In the following, uplink power control and its interaction with uplink ICIC and resource allocation is discussed in order to clarify the relationship between uplink power control and uplink resource utilization.
2.1 Two Modes for Uplink Power Control
In the definition of uplink power control for LTE, Ks is probably the most prominent parameter that affects the approach to uplink power control. At least two approaches of uplink power control can be implemented:

· UL PC mode with Ks=0. In this mode, power control policy is mainly realized by selecting the appropriate values of fractional factor α and Po (the cell-specific part). These cell-specific parameters do reflect the general trend of supportable data rate of a UE as a function of its pathloss to the cell.

· UL PC mode with Ks=1.25. In this mode, the fractional factor α may be fixed to 1 and actual power policy is mainly realized through the MCS-level based power offset term (ΔTF) by selecting appropriate MCS level for each UE. This may be done dynamically inside the scheduler. Therefore, the cell-specific power control parameters do not reflect the data rate a UE may experience in the cell at all. 

· Note that in Rel-10, this mode does not apply to transmission mode 2 for uplink SU-MIMO. 

Therefore, it is generally not true that power control parameters alone can indicate the resource and data rate that a UE may be assigned in a cell.

2.2 Uplink ICIC and Power Control
Uplink inter-cell interference coordination (ICIC) is supported in LTE through uplink power control and resource allocation. Messages through X2 interface are defined for eNBs to coordinate their power control policy and parameters as well as resource allocation to improve cell-edge performance and to adapt the interference level at the eNBs. These messages include:

· Overload Indicator (OI) over X2 interface. Upon receiving an OI from a neighboring cell, the eNB may respond by adjusting its power control parameters (for example, α and Po) and/or its resource allocation policy to reduce the interference to that neighboring cell.

· High Interference Indicator (HII) over X2 interface. By sending a HII message to a neighboring cell, the eNB indicates the subbands that may be assigned for uplink transmission of its cell-edge users. This can facilitate coordination between the eNBs.

Note that the response of the eNB upon receiving these messages is not defined in the standard. How the eNB exactly adjusts its power control is a implementation detail. For example, the UE-specific part of Po may be set differently for the cell-edge and cell-center UEs to allow some kind of fractional/soft frequency reuse. In a different implementation, the eNB may send TPC commands to quickly change the transmission power of certain UEs.

Therefore, it is also generally not true that cell-specific parameters (PO_NOMINAL_PUSCH and α) captures all the important information for the uplink power control status, even if Ks=0 mode is used in the target cell.

2.3 Uplink Resource Allocation and Power Control
In addition to uplink power control, uplink resource allocation also plays an important role on how the data rate may be assigned to various UEs within the cell. Uplink resource allocation and scheduling is of course an implementation issue and its design cannot be categorized by a few parameters to exchange between eNBs. The outcome of the uplink resource allocation entity depends on many things including the load and distribution of UEs, whether frequency selective scheduling is used, fairness and QoS consideration, etc. In addition, when the eNB decides the uplink transmission power control parameters of a UE, it may also take into account of the service type (traffic and QoS) of the UE.

In a Heterogeneous Networks scenario where load balancing is of most interest, the radio condition could be dramatically different for each cell and hence the consideration of uplink resource allocation and power control changes from cell to cell as well. Note that due to the downlink and uplink imbalance in Het-Net, the uplink propagation condition may actually improve as a result of load balancing action.

Therefore, various considerations for resource allocation (in addition to  that of power control) exist especially in the case of Het-Net and are difficult to be conveyed from the target cell to the source cell. 

3 Conclusions and Proposed Response
Based on the above discussions, it is clear that the relationship between the uplink power control parameters and the uplink resource utilization is quite complicated and there is no definite mapping rule. Although the proposed parameters listed in the initial LS (R3-103105) may give the source cell some information about the uplink conditions in the target cell, a reliable estimation of the uplink resource utilization may not be obtained. The following LS response to RAN3 is proposed.
-----------------------------------------------------------------------------------------------------------

1. Overall Description:

RAN1 would like to thank RAN3 for the Response LS on UL Mobility Load Balancing utilizing UL TPC parameters in R3-110420. 

In the LS, RAN3 asks RAN1 to assess if exchange of the parameters mentioned in the initial LS (R3-103105) can help to estimate UL resource utilisation in the target cell.

RAN1 has discussed the above request raised by RAN3, with the answers given below. 

RAN1 response:
Based on RAN1 understanding, it is clear that the relationship between the uplink power control parameters and the uplink resource utilization is quite complicated and there is no definite mapping rule. Although the proposed parameters listed in the initial LS (R3-103105) may give the source cell some information about the uplink conditions in the target cell, a reliable estimation of the uplink resource utilization may not be obtained.

2. Actions:

To RAN3:
ACTION: 
RAN1 asks RAN3 to take above response into consideration.































