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Maximum Hop Count for Distributed Scheduling
Kanchei (Ken) Loa, Yi-Hsueh Tsai, Yung-Ting Lee, Hua-Chiang Yin, Shiann-Tsong Sheu, Youn-Tai Lee
Institute for Information Industry (III)
Introduction

The maximum hop count of the MR system is restricted by the Round-Trip Time (RTT) that must ensure that the SS will receive “response” after sending “request” before the timer expired (see Table 1). In P802.16j/D2, the maximum hop count of the non-transparent RS with unique BSID operated in distributed scheduling is not addresses. This contribution proposes text changes and the table of maximum hop count based on the analysis of the RTT for the non-transparent RS with unique BSID operated in distributed scheduling mode.

The Table 1 illustrated related global timers for various procedures.

Table 1 Global Timer

	System
	Name
	Procedure
	Minimum (ms)
	Default (ms)
	Maximum (ms)

	SS
	T3
	RNG-RSP after CDMA ranging
	-
	60
	200

	
	
	RNG-RSP after initial RNG-REQ
	
	60
	

	
	
	Negotiated HO
	
	50
	

	
	
	Non-negotiated HO
	
	200
	

	
	
	Location update
	
	200
	

	
	
	Re-entry from idle mode
	
	200
	

	SS
	-
	RNG-RSP Processing Time
	-
	-
	2.5 ms + 1 frame

	BS
	T9
	SBC-REQ after RNG-RSP
	300
	300
	-

	SS
	T18
	SBC-RSP after SBC-REQ
	-
	50
	<< T9

	SS
	T17
	REG-REQ after SBC-RSP
(Time allowed for SS to complete SS Authorization and Key Exchange)
	300,000
(5min)
	300,000
(5min)
	-

	SS
	T6
	REG-RSP after REG-REQ
	-
	-
	3000 (3s)

	BS
	T13
	TFTP-CPLT after REG-RSP 
	900,000
(15min)
	900,000
(15min)
	-

	SS
	T26
	TFTP-RSP after TFTP-CPLT
	10
	200
	200

	SS, BS
	T7
	DSx-RSP after DSx-REQ (x =A/C/D)
	-
	-
	1000 (1s)

	SS, BS
	T8
	DSx-ACK after DSx-RSP (x =A/C)
	-
	-
	300

	SS
	T14
	DSx-RVD after DSx-REQ
	-
	-
	200


Figure 1, Figure 2, and Figure 3 below illustrate the analysis of the RNG-REQ for negotiated handover using different bandwidth allocation methods, showing message sequences and correspondent latencies.
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Figure 1 Using regular bandwidth request method (( is the frame duration)
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Figure 2 Using bandwidth pre-request method (( is the frame duration)
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Figure 3 Latencies during RNG-REQ/RSP (( is the frame duration)
The analysis summary by using “normal contention-based”, “pre-request contention-based” and “polling” are shown in Table 2, 3 and 4, respectively.

Table 2 Latencies during network entry (normal BW request)
	Hop count
Phase
	Frame duration ( (ms)

	
	5
	10
	15
	20

	CDMA Ranging (Regular)
	(
	(
	(
	(

	Initial RNG-REQ/RSP (Local CID allocation)
	(
	(
	(
	(

	Negotiated Handover (Non-local CID allocation)
	2
	1
	1
	1

	SBC-REQ/RSP
	2
	1
	1
	1

	Hop count limitation (Local CID allocation)
	2
	1
	1
	1

	Initial RNG-REQ/RSP (Non-local CID allocation)
	2
	1
	1
	1

	Hop count limitation (Non-local CID allocation)
	2
	1
	1
	1

	CDMA Ranging (Optional)
	3
	2
	1
	1

	Hop count limitation (Optional CDMA ranging)
	2
	1
	1
	1


Table 3 Latencies during network entry (BW pre-requested)
	Hop count
Phase
	Frame duration ( (ms)

	
	5
	10
	15
	20

	CDMA Ranging (Regular)
	(
	(
	(
	(

	Initial RNG-REQ/RSP (Local CID allocation)
	(
	(
	(
	(

	Negotiated Handover (Non-local CID allocation)
	4
	2
	1
	1

	SBC-REQ/RSP
	5 
	3
	2
	1

	Hop count limitation (Local CID allocation)
	4
	2
	1
	1

	Initial RNG-REQ/RSP (Non-local CID allocation)
	5
	2
	1
	1

	Hop count limitation (Non-local CID allocation)
	4
	2
	1
	1

	CDMA Ranging (Optional)
	5
	2
	1
	1

	Hop count limitation (Optional CDMA ranging)
	4
	2
	1
	1


Table 4 Latencies during network entry (polling)
	Hop count
Phase
	Frame duration ( (ms)

	
	5
	10
	15
	20

	CDMA Ranging (Regular)
	(
	(
	(
	(

	Initial RNG-REQ/RSP (Local CID allocation)
	(
	(
	(
	(

	Negotiated Handover (Non-local CID allocation)
	5
	3
	2
	1

	SBC-REQ/RSP
	5 
	3
	2
	1

	Hop count limitation (Local CID allocation)
	5
	3
	2
	1

	Initial RNG-REQ/RSP (Non-local CID allocation)
	6
	3
	2
	1

	Hop count limitation (Non-local CID allocation)
	5
	3
	2
	1

	CDMA Ranging (Optional)
	6
	3
	2
	1

	Hop count limitation (Optional CDMA ranging)
	5
	3
	2
	1


In summary, in order to reduce the latency of relaying traffic, the MR-BS must “pre-request” pre-schedule proper UL bandwidth “via polling” in relay link for sending BR header to the MR-BS after allocating Ranging channel in the RS access link.

In order to facilitate the incorporation of this proposal into IEEE 802.16j standard, specific changes to the draft document P802.16j/D2 are listed below.
Text Proposal
6.3.6.7.1.1 Bandwidth request handling and transmission

[Modified the following text in line 57 of page 82 as indicated:]

The RS may should transmit a BW request header soon after it receives a BW request header from one of its subordinate stations (timed to yield an uplink allocation sequential to the arrival of those packets) instead of waiting for the actual packets to arrive in order to reduce delay in relaying traffic (see Figure 60a).
6.3.6.7.1.1.1 Contention-based CDMA bandwidth requests

[Modified the following text in line 47 of page 83 as indicated:]

The RS reduce the latency of relaying traffic by sending a bandwidth request CDMA ranging code as soon as it receives one from a downstream station instead of waiting for the actual packets to arrive (see Figure 60b).
The RS should may reduce the latency of relaying traffic by sending a bandwidth request CDMA ranging code as soon as it receives one from a downstream station instead of waiting for the actual packets to arrive (see Figure 60b).
[Insert the following subclause as indicated:]

Annex N

(informative)
Hop count limitation
N.1 Hop count limitation for the MR system
Table xxx Hop count limitation for the MR system operated in distributed scheduling mode
	Hop count
Phase
	Frame duration (ms)

	
	5
	10
	15
	20

	Regular BW request
	2
	1
	1
	1

	BW Pre-request
	4
	2
	1
	1

	polling
	5
	3
	2
	1
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