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Dedicated code based HO ranging for 802.16m system
Kyujin Park, Jaehoon Chung, Doo-hyun Sung and HanGyu Cho
LG Electronics
Introduction
HO interruption time is specified as an interval during which an MS has no connection with any BSs and cannot get services from any BSs. Therefore it is important to minimize the HO interruption time for service continuity. In the HO procedure of reference 802.16e system, HO interruption time is determined as the duration between MOB_HO-IND reception at serving BS and BR header/CQI report reception at target BS and consists of a BS switching time for DL synchronization with target BS, HO ranging for UL parameter adjustment, and RNG-REQ/RNG-RSP message exchange between an MS and a target BS. 
In this contribution, we point out the weakness of the conventional HO procedure of the reference system, especially the HO ranging procedure, and propose a new HO ranging scheme.
Problem statement
By the conventional HO procedure defined in the reference 802.16e standard, an MS accessing a new target BS for handover should perform contention based HO ranging for UL parameter adjustment with the target BS. However, HO ranging codes sent by multiple MSs simultaneously are always prone to collide with each other, since the ranging codes are randomly selected by each MS from the common HO ranging code domain which is defined by the target BS, and therefore two or more MSs might select the same ranging code for their HO ranging. When a HO ranging code collides, the MS should restart the HO ranging procedure after the ranging response reception timer (T3 timer) expiration. As a result, the HO interruption time increases significantly. Therefore, in 802.16m system, it is required to make up for the HO ranging procedure to avoid the code collision.
Proposed Scheme
We propose dedicated code based HO ranging for 802.16m system to avoid the code collision at HO ranging causing HO interruption time increment. An MS assigned a dedicated ranging code by a target BS can proceed non-contention based HO ranging, eventually preventing code collision with other HO MSs.
The allocation of dedicated ranging code to an MS can be signaled either by a serving BS or a target BS. In case that allocation of a dedicated ranging code is signaled by a serving BS, there are two possible ways of delivering dedicated ranging codes. One way is to include the information about dedicated code assignment in MOB_BSHO-RSP. In this method, the serving BS should request the entire candidate BSs in MOB_BSHO-RSP to assign a ranging code from their ranging code domains, and then all of the ranging codes assigned at each candidate BS should be included in the MOB_BSHO-RSP respectively as shown in figure 1. This method may include an unnecessary overhead for MOB_BSHO-RSP as well as inefficient usage of code resources, since the HO MS executes HO with only one of the candidate BSs. Alternatively, dedicated ranging codes can be sent with the response to the MOB_HO-IND message after the negotiation with the actual target BS contained in MOB_HO-IND as shown in figure 2. However, the alternative method is also undesirable, because the MS should defer the access to the target BS until reception of the response message including the code dedication at the serving BS after the MOB_HO-IND message transmission. 
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Fig. 1 Code dedication signaled in MOB_BSHO-RSP at serving BS
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Fig. 2 Code dedication signaled as a response to MOB_HO-IND at serving BS
As a solution to the problems generated by signaling of code dedication at serving BS, we suggest that assignment of a dedicated ranging code should be signaled at target BS as shown in figure 3. Because a dedicated ranging code is signaled to a HO MS directly by target BS, it is not required that the entire candidate BSs in MOB_BSHO-RSP allocate a ranging code. In other words, only the target BS that an MS accesses for HO, allocates a ranging code. Therefore, the proposed scheme enables not only to use code resource efficiently but also to minimize the signaling overhead for code dedication without additional delay in HO procedure.
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Fig. 3 Code dedication signaled at target BS
Conclusions

The text proposal bellow substitutes the conclusions.
Text Proposal
---------------------------------------------------  Text Start  ---------------------------------------------------

11.x.x Mobility Management

IEEE 802.16m supports dedicated code based HO ranging to reduce HO interruption time. The dedicated HO ranging code index is directly signaled to a HO MS by a target BS. The following figure shows the relevant HO procedure. [image: image4.png]Candidate BSs
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Fig.xx Example of 802.16m HO procedure
---------------------------------------------------  Text End  ---------------------------------------------------
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