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Introduction
This contribution proposes modifications to Section 15.3.9.1.4 and Section 15.3.9.2.4 “Ranging channel” in the IEEE 802.16m Amendment Working Document ‎[1].

Discussion

The following figure and table illustrate 802.16e initial ranging structure and three potential options of ranging channel for non-synchronized AMSs.
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	Format
	Resource

(subband x symbol)
	Subcarrier Spacing
	RCP+RP
	Guard Time
	Coverage (CP=1/8)

	16e
	2x3
	∆f
	Tg+2Tb
	2Tg+Tb
	12.0 km

	Option 1
	2x3
	∆f
	2Tg+2Tb
	Tg+Tb
	15.4 km (assuming time domain estimation)

	Option 2
	1x6
	∆f
	4Tg+4Tb
	2Tg+2Tb
	30.9 km (assuming time domain estimation)

	Option 3
	1x6
	∆f/2
	3.5Tg+5Tb
	2.5Tg+Tb
	18.0 km


RP1 and RP2 in Option 1 are constructed by the first portion and the remaining portion of the ranging sequences [the detail is TBD depending on the ranging sequences], respectively. If the whole subframe together with Option 1 is assigned to a user, there is only one ranging opportunity in this subframe. If half of the subframe together with Option 1 is assigned to a user, there are two ranging opportunities in this subframe.

RP1, RP2, RP3, and RP4 in Option 2 are constructed by the first portion, second portion, third portion, and the last portion of the ranging sequences [the detail is TBD depending on the ranging sequences], respectively.

RCP of Option 3 is part of the copy of its RP, without phase discontinuity. The total RP is constructed using repetition.
References

[1] IEEE P802.16m Amendment Working Document, IEEE 802.16m-08/0010r1a.
Proposed Amendment Text

The following modified text is proposed for inclusion in Section 15.3.9.1.4 and Section 15.3.9.2.4 in the AWD.
[Texts in blue are new texts]
15.3.9.1.4. Ranging Channel 

The UL ranging channel is used for UL synchronization. The UL ranging channel can be further classified into ranging channel for non-synchronized mobile stations and synchronized mobiles stations. The ranging channel for synchronized AMSs is used for periodic ranging. The ranging channel for non-synchronized AMSs is used for initial access and handover. 
15.3.9.1.4.1. Ranging Channel Structure for Non-synchronized AMSs

The ranging channel for non-synchronized AMSs is used for initial network entry and association and for ranging against a target BS during handover.

A physical ranging channel for non-synchronized AMSs consists of the ranging preamble (RP) with length of TRP depending on the ranging subcarrier spacing ∆fRP, and the ranging cyclic prefix (RCP) with length of TRCP in the time domain. 

A ranging channel occupies a localized bandwidth corresponding to the [1 or 2] subbands.
Power control operation described in subclause [TBD] applies to ranging signal transmission.
Figure 451 illustrates the ranging channel structures in the time domain and frequency domain.
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(a) Structure 1
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(b) Structure 2
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(c) Structure 3

Figure 451 -- Ranging channel structures in the time domain and frequency domain.
Table 691  contains ranging channel formats and parameters.
Table 691 -- Ranging channel formats and parameters.

	Format No.
	Ranging Channel Format
	TRCP
	TRP
	∆fRP

	0
	Structure 1
	
	
	

	1
	Structure 2
	
	
	

	2
	Structure 3
	
	
	

	…
	…
	
	
	


	Format
	Resource

(subband x symbol)
	Subcarrier Spacing
	RCP+RP
	Guard Time

	16e
	2x3
	∆f
	Tg+2Tb
	2Tg+Tb

	Option 1
	2x3
	∆f
	2Tg+2Tb
	Tg+Tb

	Option 2
	1x6
	∆f
	4Tg+4Tb
	2Tg+2Tb

	Option 3
	1x6
	∆f/2
	3.5Tg+5Tb
	2.5Tg+Tb


In the ranging channel Format 0, the repeated RCPs and RPs are used as a single time ranging opportunity within a subframe in Figure 451. Format 1 consists of a single RCP and repeated RPs within a subframe. Format 2 consists of a single RCP and RP.

RP1 and RP2 in Option 1 are constructed by the first portion and the remaining portion of the ranging sequences [the detail is TBD depending on the ranging sequences], respectively. If the whole subframe together with Option 1 is assigned to a user, there is only one ranging opportunity in this subframe. If half of the subframe together with Option 1 is assigned to a user, there are two ranging opportunities in this subframe.

RP1, RP2, RP3, and RP4 in Option 2 are constructed by the first portion, second portion, third portion, and the last portion of the ranging sequences [the detail is TBD depending on the ranging sequences], respectively.

RCP of Option 3 is part of the copy of its RP, without phase discontinuity. The total RP is constructed using repetition.

For the ranging opportunity of the non-synchronized AMS, each AMS randomly chooses one of ranging preamble sequences from the available ranging sequence set in a cell defined in TBD Ranging preamble codes. 
15.3.9.1.4.2. Ranging Channel for Synchronized AMSs

The ranging channel for synchronized AMSs is used for periodic ranging. The transmission of ranging channel for synchronized AMSs shall be sent only by the AMSs that have already synchronized to the system.
Power control operation described in subclause [TBD] applies to ranging signal transmission.
15.3.9.2.4. Ranging Channel 

15.3.9.2.4.1. Ranging Channel for Non-synchronized AMSs

Ranging Preamble Codes

The ranging preamble codes are classified into initial ranging and handover ranging preamble codes. The initial ranging preamble codes shall be used for initial network entry and association. Handover ranging preamble codes shall be used for ranging against a target ABS during handover. For a ranging code opportunity, each AMS randomly chooses one of the ranging preamble codes from the available ranging preamble codes set in a cell.
Ranging channel configurations
Ranging signal transmission
<<Eqn. UL-7>>Equation 238 specifies the transmitted signal voltage to the antenna, as a function of time, during ranging channel format.
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