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Analysis of contribution IEEE C802.16m-08/1283
Stavros Tzavidas
Motorola
Introduction
Comment #095 and contribution IEEE 802.16m-08/1283, which aim to add MS controlled HO in the 802.16m SDD, suffer from two major problems: 
1. The proposed text changes go beyond adding MS controlled handover and delete features which are necessary regardless of whether a HO is network or MS controlled. 

2. The arguments presented in support of MS controlled HO are incomplete

This contribution explains these two issues in more detail. 

Motivation for MS controlled HO

Contribution IEEE 802.16m-08/1283 presents the following two arguments in support of MS controlled HO: 

1. “Since an MS chooses a proper target BS by itself among the candidates, more flexible and adaptive target BS selection is possible from MS perspective. MS always has the best knowledge of its channel environments, so decision could be made by MS as well.”
The MS always needs to obtain permission by the network before performing a HO to a specific target BS. If it does not, the network cannot guarantee that the target BS will actually accept the MS or that it will have any context information to help the MS perform network entry faster. 
The MS can choose the best target BS among the candidates that have been prepared by the BS. But this requires negotiation with the serving BS. If the MS simply decides to go to a target BS without any participation from the network, then it will likely experience long network re-entry delays (since the target is unprepared and will need to perform admission control, obtain the MS context etc). 
2. “the size of measurement report can be reduced compared with the network controlled HO because the network does not need to know the whole results of the measurement which an MS has performed.” 
The authors claim that measurement reports are only necessary at the time of HO and that MS controlled HO can somehow reduce the overhead caused by measurement reports. However, the measurement reports are not only used for HO initiation. A BS may use measurement reports to selectively pre-prepare potential target BSs (even before an HO is initiated) or even for other purposes (e.g. interference management). 

Paradoxically, the authors, even though they are concerned about the measurement overhead, propose to remove the triggers mechanism, which is the only available means for the BS to actually define when measurement reports need to be sent and thus regulate the measurement overhead!
Problems with text proposals in IEEE 802.16m-08/1283 
The text proposals made in contribution IEEE 802.16m-08/1283 go beyond adding MS controlled HO and remove important functionality, as we explain next in dark blue text. 

--------------------------------------Start of text proposed in IEEE 802.16m-08/1283---------------------------------------
10.3.2.1 HO Framework
The handover algorithm is a network-controlled, MS-assisted handover. Both network-controlled and mobile-controlled handover are supported. Although hHandover procedure may be initiated by either MS or BS., the final HO decision and target BS(s) selection are performed by the serving BS or the network. MS executes the HO as directed by the BS or indicated by the MS, or cancels the HO procedure through HO cancellation message. The network re-entry procedure with the target BS may be optimized by target BS possession of MS information obtained from serving BS over the backbone network. MS may also maintain communication with serving BS while performing network re-entry at target BS as directed by serving BS. Figure 15 shows a general call flow for handover.
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Figure 15 A general call flow for HO
--------------------------------------End of text proposed in IEEE 802.16m-08/1283---------------------------------------

When the sentence "as directed by serving BS" is removed the remaining text suggests that the MS may at will maintain communication with the serving BS while performing network re-entry at target BS. However, this should be a joint decision. If the MS performs network entry at the target BS without the serving BS’ permission the network’s reaction is undefined at best. 

· In the best case, the network may think that the MS wishes to connect to that BS instead of its current serving BS immediately. It then stops allocating resources at the serving BS and immediately switches the MS to the target BS, thus causing the MS to experience a long gap. 

· In the worst case, the network perceives the network entry at the target BS as bogus and simply denies entry to the MS at the target BS.
The MS should always get permission from the serving BS before starting network entry at the target BS, regardless of whether the HO is MS or BS controlled. 

Finally, the authors propose to replace Figure 15 (which explains the HO procedure) with a figure that is too generic and adds nothing to the text. 
--------------------------------------Start of text proposed in IEEE 802.16m-08/1283---------------------------------------
10.3.2.2 HO Procedure
10.3.2.2.1 HO initiation

Handover procedure may be initiated by either MS or BS and controlled by the BS. When handover is initiated by the MS, the serving BS defines the triggers and conditions based on which the MS initiates a handover. When multiple triggers and conditions are defined, the serving either MS or BS may use combination of multiple conditions to trigger HO. When HO is initiated by MS, a HO Initiation control signaling is sent by the MS to start the HO procedure. In case of BS initiated HO, HO initiation and HO preparation phases are carried out together.
--------------------------------------End of text proposed in IEEE 802.16m-08/1283---------------------------------------
Removing the sentence “When handover is initiated by the MS, the serving BS defines the triggers and conditions based on which the MS initiates a handover.” has nothing to do with MS controlled HO. 

The triggers are set by the operator to inform the MS about the network topology in its vicinity and about when the operator expects the MS to initiate a HO (e.g. when the signal of a neighbor BS is N dB stronger than the serving BS etc). Depending on network planning (done by an operator) these conditions may differ. Also an operator may fine tune the triggers for load balancing purposes. The triggers mechanism is the only available means for the MS to obtain that information.

When triggers are not used, each MS applies its own (unknown) criteria and is completely ignorant about how the operator has planned its network. This results in erratic behavior and will lead to increased call drops. 
The MS may be allowed to initiate a handover in other occasions in addition to when triggers are met but not instead of them. 
--------------------------------------Start of text proposed in IEEE 802.16m-08/1283---------------------------------------
10.3.2.2.2 HO preparation
HO preparation phase completes when serving BS informs the MS of its handover decision via a HO Command control signaling for network-controlled handover or when MS informs the BS of its handover decision via HO indication control signaling for mobile-controlled handover. The control signaling may include dedicate ranging resource allocation and resource pre-allocations for MS at target BS for optimized network re-entry. The control signaling includes an action time for the MS to start network re-entry at the target BS and an indication whether MS should maintain communication with serving BS during network re-entry.
--------------------------------------End of text proposed in IEEE 802.16m-08/1283---------------------------------------
The new text changes the meaning of the whole remaining paragraph. The new text specifies that the control signaling can be sent by either the BS or the MS. The rest of the paragraph specifies that the control signaling may include resource pre-allocations for the MS at the target BS etc. With the new text addition, the text seems to suggest that the MS can now have control over resource pre-allocations at the target BS and may send them (in the “control signaling”) to the BS when and if it decides it wants to perform a handover!

  


