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1. Introduction

In RAN4#37 document [1] provided an overview and outline for a possible LTE RF system scenario including RRM. The main idea was that RF scenario document lists all possible or typical primitives that can be used as simulation assumptions to carry out system evaluation such as when doing dynamic simulations for RRM requirements. The inclusion of agreed RRM primitives in RAN4 technical report will simplify the alignment of simulation assumptions for system studies, leading to easy interpretation of results provided by different companies. 
This document lists important primitives and the corresponding parameters that are used for system simulations related to RRM requirements. It should be noted this document does not provide complete list of RRM models and parameters since they are dependent upon the outcome of other working groups.
2. System Layout Model

System layout specifies cell shape (e.g. hexagonal), cell size (e.g. cell radius, site-to-site distance) and number of sectors per site (e.g. 3 sectors). Wrap around is preferably used to prevent the border affect at the coverage boundaries. Another important aspect is the distribution of users in the system, e.g. uniform distribution in the coverage area. 
3. Traffic Model

System performance is dependent upon the choice of traffic model. It is therefore important to agree on the traffic model to align system results. Evolved UTRA is aimed for packet based services. This services that can be modelled include: packet switched voice, browsing, streaming, packet switched video, email, FTP etc. Each traffic model shall be characterized by user arrival rate, user session length, packet size distribution and packet length. A TCP/IP model (e.g. IP packet size) needs to be specified.
4. Network Resource Budget

The network resources include total cell power budget (e.g. 40 watts), maximum power per sub-carrier, common channel power etc. Channel bandwidth (e.g. 10 MHz, 20 MHz) and available total sub-carriers per channel bandwidth.
5. Power Control Model

Several power control schemes are possible such as slow open loop power control, closed loop power control (e.g. based on CQI reports etc) or any other power control specified by RAN1. A simplified model may also comprise of fixed power control, i.e. the same power to all users on all sub-carries. Different power control strategies can be used in uplink and downlink.
6. Link Model

Link models include HARQ and RLC related parameters. Such parameters are HARQ processes, maximum HARQ retransmissions, RLC PDU length etc.

7. Resource Allocation Model

Resources both in downlink and uplink can be allocated either in a localized or in a distributed manner. Due to performance difference between the two approaches, the same scheme needs to be used for the given system simulation. 
8. Scheduling Model

Scheduling can be either channel independent (e.g. time-domain round robin) or channel dependent (e.g. proportionally fair, max CIR based etc). Round robin is a simplified scheme and is generally used a reference case. A suitable scheduling model needs to be chosen depending on the RRM requirement. 
9. Load Control Model

Load control model includes admission control and congestion control. Admission control can be based on traffic or/and load (e.g. power). A simple congestion control model can comprise of dropping user in case of bad quality or poor perceived user throughput. 
10. Interference Mitigation Model

Several interference mitigation and avoidance schemes are being discussed in RAN1. In case more than one scheme is specified by RAN1, then an appropriate model needs to be used for the given RRM scenario. 
11. Propagation Model

Propagation environment, distance attenuation model, shadow fading, etc. characterize the propagation model. Typical urban, rural and indoor are typical propagation environments that can be used for RRM system simulations. Table 1 summarizes some typical parameters that can be used for typical urban and rural models.

Table 1: Propagation related parameters.

	
	Typical Urban
	Rural

	Distance attenuation
	Walfish-Ikegami
	Okumura-Hata

	Shadowing
	8dB
	6dB

	Multi-path model
	Typical Urban (3GPP TU)
	Rural Area (ITU Ped A)


12. Mobility Model

In dynamic simulation users freely move in the coverage area. It will be sufficient to define average user speed with some typical distribution e.g. uniform distribution. 
13. Performance Measures

Some typical system performance measures include mean cell throughput and spectral efficiency. User related performance measures include mean user bit rate, cell edge bit rate (e.g. 5th percentile), 95th user satisfaction etc. 
14. Simulation Time

The simulation time should ensure sufficient reliability in the results. Simulation should be run to achieve 95% confidence interval in the results. This means depending on the type of results obtained the simulation time will vary. 

15. Summary

This document provides an overview of the primitives and some associated parameters that can be used for the RRM system simulations. Certain models and parameters such antenna models [2] described in other documents can also be used for the RRM simulations. The proposal is to specify the agreed RRM primitives in a technical report as shown in the document [3]. The use of these primitives from the technical report will simplify the alignment of simulation assumptions that are used for system studies.

This document mainly focuses on the higher level overview of the primitives. More work and discussion are needed to complete the parameters related to different primitives. Secondly certain models will be highly influenced by LTE work in other working groups. 
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