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Network Entry in the Presence of Frequency Shift Repeater
Toshiyuki Kuze, Kentarou Sawa
Mitsubishi Electric Corp

Zhifeng (Jeff) Tao, Jinyun Zhang

Mitsubishi Electric Research Lab
1. Introduction
This contribution explains the network entry operation, when frequency shift repeater (FSR) has been deployed in the network. 
In contribution C802.16maint-08/295r2 ‎[1], we propose to introduce a new TLV called FSR frequency TLV.  This TLV is broadcast by the BS in DCD/UCD message to indicate the frequency band used by the FSR to communicate with mobiles.  For the sake of simplicity, we will categorize a device (i.e., MS or BS) as Rev2 device or legacy device, depending on whether or not it can support this new FSR frequency TLV.  For example, those MSs that can understand FSR frequency TLV will be referred to as Rev2 MSs.  

For simple FSRs, both the outdoor and indoor frequency should be specified in advance by operator. Therefore, the mapping relation between outside and inside frequency would be fixed.  In this contribution, only simple FSRs following this fixed mapping approach will be considered.
2. Network Entry
2.1 Rev2 MS and Rev2 BS
· Network entry in outdoor environment

As illustrated in Figure 1, when MS attempts to enter network in outdoor environment, it will connect to outdoor frequency (e.g., F2).  MS decodes the DCD/UCD and gets the center frequency TLV.  Since the frequency (e.g., F2) which MS synchronizes with is equal to the one contained in center frequency TLV, MS shall conclude that it is communicating with BS directly.
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Figure 1: Network Entry (outdoor)

· Network entry via FSR 

As shown in Figure 2, when MS attempts to enter network in indoor environment during idle mode, it will end up synchronizing with indoor frequency (e.g., F1) after wake-up.  MS will decode DCD/UCD and get the center frequency TLV and FSR frequency TLV.  The MS compares the value of the synchronization frequency with center frequency TLV, and finds that they are different.  Then MS compares the value of the synchronization frequency with the FSR frequency TLV, and finds that these values are matched. Thus MS concludes that it is communicating with BS through an FSR.
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Figure 2: Network Entry (indoor)

3. Proposed Text

[Insert the following new subclause]

6.3.27 FSR support

Frequency shift repeaters (FSR) use one frequency to communicate with BS, and use a different frequency to talk to MSs. As shown in Figure X, for example, repeaters convert the frequency F2 to frequency F1 for downlink, and vice versa for uplink communications.  
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Figure X: Frequency shift repeater
For simple FSRs, both the outdoor and indoor frequency should be specified in advance by operator. Therefore, the mapping relation between outside and inside frequency would be fixed.  

6.3.27.1 Synchronization

When MS synchronizes with indoor frequency (e.g., F1), MS will decode DCD/UCD and get the center frequency TLV and FSR frequency TLV.  The MS compares the value of the synchronization frequency with center frequency TLV, and finds that they are different.  Then MS compares the value of the synchronization frequency with the FSR frequency TLV, and finds that these values are matched. Thus MS concludes that it is communicating with BS through an FSR.
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