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Proposed text for femto ranging ( 15.4.7.4.1 )

Kaiying Lv, Zhaohua Lu, Feng Xie，Yang Liu，Ying Liu，
Hongyun Qu，Mary Chion, Jerry Chow ,Tricci So
ZTE Corporation
1. Introduction
According to P802.16m/D2 draft standard regarding the ranging channel allocation for non-synchronized AMS (please refer to the table below), the subframe allocating ranging channel can be configured every frame, every superframe, every other superframe or every 4 superframes. Since the ranging channel for synchronized AMS is used for periodic ranging for Macrocell and is used for initial/HO/periodic ranging for femtocell, the subframe allocating need not have higher density, especially for femtocell. If the ranging channel for non-synchronized AMS is allocated less frequently, it will reduce overhead for ranging. However it may cause a delay to complete the ranging procedure due to contention resolution after collision and backoff window.
Table z.3. Ranging channel allocations by S-SFH[1]

	Configurations
	The subframe allocating Ranging channel 

	0
	OSFth UL subframe in every frame

	1
	OSFth UL subframes in the first frame in every superframe

	2
	OSFth UL subframe in the first frame in every other superframe

	3
	OSFth UL subframe of the first frame in every 4 superframes


2. Prioritized Femto ranging 

For a CSG-OPEN femtocell, an MS that belongs to its CSG tries to access CSG-open femto ABS, it should have privillage on accessing the network. Therefore in order to give CSG members a quick opportunity and less collision when ranging, it is better to give them a higher priority by thrinking the backoff window to zero (just as random selection algorithm) or a small size (as backoff algorithm with smaller backoff window size than that of non CSG members). 
As an illustration, we take the case of two priorities to which are assigned two different contention access window sizes, W1 and W2, where W2 > W1 and W1 is assigned to CSG members, and W2 is assigned to non-CSG members. If W is expressed as the number of contention access opportunities from which the terminal randomly selects one to attempt an access, then the probability that the terminal selects a particular contention access opportunity is 1/W. Therefore, the probability of a CSG member selecting a particular contention access opportunity within its contention backoff window of size W1 is 1/W1.  Similarly, the probability of a non-CSG member selecting a particular contention access opportunity is 1/W2. If the contention window, W1, overlaps in its entirety with the contention window, W2, then the probability of a non-CSG member access attempt being made in one of the contention access opportunities of W1 is the joint probability of a particular opportunity being selected (i.e. 1/W2) and of the opportunities available to the non-CSG member, that the selected opportunity is in W1 (i.e. W1/W2).  This is equal to (1/W2)*(W1/W2) = W1/W2^2. The non-CSG member collides with CSG member if both terminals select the same slot within W1. The probability of this happening is the joint probability that they pick the same opportunity within W1 (i.e. (1/W1)*(W1/W2^2)) for each of the opportunities available in W1, which is equal to (1/W1)*(W1/W2^2)*W1 = W1/W2^2. 
Pcollision = W1/W22
Since the illustration above involves the full overlap between W1 and W2, the resulting probability of collision between CSG members and non-CSG members access attempts establishes an upper bound between these two priority levels. When W1 is small and W2 is large, the collision probability is reduced, and CSG members which have smaller backoff window size ,W1, have quick ranging opportunities.

By prioritized ranging scheme the higher priority users can have fewer collisions with lower priority users and quick random access opportunities. Therefore priority-based ranging is of some importance.

Based on the current ranging algorithm for macrocell, some small modifications may apply to the femtocell.
· CSG and non CSG MSs use different ranging slot selection algorithm or backoff window size

· CSG and non-CSG MSs use the same ranging preamble code set

· Benefit

· CSG MSs can have quick access to the femtocell and less collision with non-CSG MSs.
· Only small modifications on Macro BS ranging procedure

2. Reference
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3. Text proposal for the 802.16m D2 draft

 Proposes the modification of Section 15.4.7.4.1 “ranging channel configuration”.

================= Start of Proposed Text section 15.4.7.4.1=================
15.4.7.4 Ranging

15.4.7.4.1 Ranging Channel Configuration
Synchronized ranging channel is used for initial ranging, handover ranging and periodic ranging of a femto cell. BW REQ is done in exactly the same manner as in a regular Macro cell. 

For CSG-open femtocell ranging, an AMS transmits a selected ranging code on a selected ranging opportunity to perform contention-based ranging process based on priority. The AMS shall use backoff algorithm to randomly select ranging opportunity based on their priority. CSG members use backoff algorithm with backoff window size as defined in this femtocell to randomly select a ranging slot. While non-CSG members, use random backoff algorithm with backoff window size larger than that of CSG members, for which the configuration may be pre-provisioned in the AMS. The ranging procedure takes the same steps as section 15.2.15.3.
All other network entry procedures remain the same as those defined for macrocell.

  


