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Introduction 

In the last meeting, it has been decided that STID is used to identify the M2M devices in the domain of the ABS as well as AMSs. This could reduce the enhancement cost caused by designing new addressing schemes for IEEE 802.16p. However, it also constraints the supported number of M2M devices by sharing the same 12-bit space with AMSs and may make it more difficult to meet the requirement of  “Large Number of Devices” of 802.16p. 

Although it is still not clear that how “large number” of devices should be supported. But considering a variety of possible deployment scenarios such as multicarrier systems, too conservative assumption on the number of M2M devices in connected state may not be appropriate and bring unnecessary limitation to a variety of potential M2M applications in the future. 

In this contribution, we propose to allow M2M devices sharing the same STID as for AMS. The proposal can ease the limitation of the 12-bit addressing space STID which is shared with AMSs.
One problem needed to be solved is how to make the M2M devices which share the same STID to distinguish the assignment A-MAP IEs of unicast transmissions. To solve this problem, we propose to mask Address Domain bit which is with value 0b1 on the 38th MSB of the assignment A-MAP IE. It can be verified that this approach makes no ambiguity between all the devices (M2M devices and AMS) with unicast transmission as well as other non-unicast transmissions. The detailed analysis is provided in the Appendix.

Proposed Text
[Insert the following text in line 19, page 3 of IEEE 802.16p-10/0018r1]
16.2.1.2.1 Station Identifier (STID)

The STID is used to identify the M2M devices in the domain of the ABS. An STID may be allocated to an M2M devices and an AMS in the domain of the same ABS at the same time. For the unicast transmissions, one AddressDomain bit with value 0b1 should be masked on the 38 MSB of an assignment A-MAP IE for M2M devices, as described in 16.3.5.3.2.4.
16.3.5.3.2.4 Assignment A-MAP
The Assignment A-MAP (A-A-MAP) shall include one or multiple A-A-MAP IEs and each A-A-MAP IE is

encoded separately. Figure 540 describes the procedure for constructing A-A-MAP symbols for AMSs. Figure xxx describes the procedure for constructing A-A-MAP symbols for M2M devices.

[image: image1.emf]
              Figure 540 – Chain of A-A-MAP IE to A-A-MAP symbols for AMSs.
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Figure xxx – Chain of A-A-MAP IE to A-A-MAP symbols for M2M devices


The 40 bits of information contained in the A-A-MAP IE are masked by a sequence generated by a PRBS generator. The mask, when XOR'ed with the A-A-MAP IE, randomizes the A-A-MAP IE. When a MAP-Mask Seed is used to initialize the PRBS generator, the mask also conceals the contents of the A-A-MAP IE from unintended users. The PRBS generator and the randomization process are described in 16.3.10.1.3.

When the 16-bit CRC Mask Type Indicator is 0b000, the 15-bit initial vector of the PRBS generator shall be the value of the MAPMask Seed that was transmitted to the AMS in the same MAC control message as the STID or TSTID value used as the 16-bit CRC Mask Masking Code. Otherwise, the 15-bit initial vector of the PRBS generator shall be the same as the 16-bit A-A-MAP CRC mask in Table 843, excluding the 1 bit masking prefix.
For the M2M devices, the 38 MSB bits of the randomized 40 bit A-A-MAP IE is further masked by AddressDomain bit with value 0b1. A 16-bit CRC, for which CRC16-CCITT as defined in ITU-T recommendation X.25 is used, is generated based on the randomized sequence of information bits of the assignment A-MAP IE. Denote the corresponding polynomial of the randomized assignment A-MAP IE as m(x), that of the 16-bit CRC as p(x), and that of the 16-bit CRC mask as q(x) which is generated according to 16.3.5.5.2.4. The 16-bit CRC mask is applied to the 16-bit CRC by bitwise XOR operation.

The masked CRC is then appended to the randomized sequence of information bits of the assignment A-MAP IE, resulting in a bit sequence of m(x) ( x16 + p(x) ( q(x). The resulting sequence of bits shall be encoded by the TBCC described in 16.3.10.2.

[End of proposed text]
Appendix. Analysis of the Proposed A-MAP IE Masking Scheme of Unicast Transmissions for M2M devices

  In the contribution, the 38 MSB bits of the A-A-MAP IE which corresponds to the unicast transmission of M2M devices are masked by the AddressDomain bit which is with the value 0b1. In the appendix, the analysis of the proposed masking scheme considering the ambiguity issues when decoding the A-MAP IE for AMS and M2M devices is provided. Here the ambiguity means the situation that a specific A-MAP IE is decodable (the CRC check is passed after de-masking) by more than one users (AMS or M2M devices) and cause users to accept the incorrect scheduling information which is not meant for it. 

Briefly speaking, it can be verified that: There is no ambiguity problem for all the A-MAP IEs corresponding to the unicast transmissions of M2M devices and AMSs with all kinds of transmissions (i.e. corresponding to the A-MAP IEs with all possible masking prefixes and type indicators).
We divide the ambiguities into two categories and analyze them respectively.

1. The ambiguity issues between M2M devices and M2M devices with unicast transmissions

The masking bitmap m for an A-MAP IE corresponding to the unicast transmissions for an M2M devices can be regarded as a 19-bit bitmap and have the following form:

m = [AddressDomain bit with value 0b1 |0 0 0 0 0 0 | 12-bit STID]

  The necessary and sufficient condition that an A-MAP IE corresponding to the unicast transmissions for an M2M device with masking bit m_1 can also be decodable by another M2M device having unicast transmissions with masking bit m_2 is that the corresponding polynomial of the bitmap m_1 ( m_2 can be divided by the CRC16-CCITT polynomial 
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. Then based on the relationship of the M2M IDs of the two M2M devices, the bitmap m_1 ( m_2 has the following form

[0 0 0 | 0 0 0 0 | a 12-bit bit stream which is not all zero]

        The corresponding polynomial of m_1 ( m_2 is with degree less than or equal to 12 and is not all zero. Thus, it is impossible to be divided by g(x) which has degree 16. Thus, it is impossible for the ambiguity problem to occur.
2. The ambiguity issues between M2M devices with unicast transmission and AMSs with unicast or non-unicast transmissions
Denote the masking bitmap of an M2M device for an A-MAP IE for unicast transmissions as m_1 and that of an AMS as m_2. According to the different types of A-MAP IEs, m_2 can be divided into the following forms:
m_2 =[0 0 0 | 0 0 0 0 | 12-bit STID of the AMS ] (with masking prefix 0 and type indicator 000)
m_2 =[0 0 0 | 0 0 0 1 | 12-bit STID of the AMS] (with masking prefix 0 and type indicator 001)
m_2 =[0 0 0 | 0 0 1 0 | 12-bit STID of the AMS] (with masking prefix 0 and type indicator 010)
m_2 =[0 0 0 | 1000~1111 | 12-bit STID of the AMS] (with masking prefix 1 )
Also, the necessary and sufficient condition for an A-MAP IE of unicast transmissions of the M2M device is decodable by the AMS (and vice versa) is that m_1 ( m_2 can be divided by g(x). According to the possible forms of m_2, m_1 ( m_2 can be divided into the following forms:
m_1 ( m_2 = [ AddressDomain bit with value 0b1 | 0 0 | 0 0 0 0 | 12-bit bit stream ]

m_1 ( m_2 = [ AddressDomain bit with value 0b1 | 0 0 | 0 0 0 1 | 12-bit bit stream ]

m_1 ( m_2 = [ AddressDomain bit with value 0b1 | 0 0 | 0 0 1 0 | 12-bit bit stream ]

m_1 ( m_2 = [ AddressDomain bit with value 0b1 | 0 0 | 1000~1111 | 12-bit bit stream ]
We can observe that all the above forms have prefix [100]. Actually, there is only one 19-bit bitmap which has prefix [100] can be divided by g(x). That is,

[ 1 | 00 | 0100 | 000010000100 ]

It can be found that the above bitmap does not fall in the four possible forms of m_1 ( m_2. It is sufficient to conclude that the corresponding polynomial of m_1 ( m_2 can never be divided by g(x). Thus, it is also impossible for the ambiguity problem to occur.
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Figure xxx – Chain of A-A-MAP IE to A-A-MAP symbols for M2M devices
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