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Abstract of the contribution: Discusses the need for Access Straum randomisation e.g. for randomising responses to MTC group paging requests.
Discussion

TR 23.888 v0.3.2 contains the following solution for randomised triggering of time-controlled MTC operations:

6.21
Solution – Randomized triggering of time-controlled MTC operations

6.21.1
Problem Solved / Gains Provided

See clause 5.9, “Key Issue – Time Controlled.”

6.21.2
General

Simultaneous operations by too many MTC devices especially at the beginning of the time period may cause serious network or MTC server overload.  Therefore, the triggering of time-controlled MTC operations needs to be randomized. 

The time-controlled operation can be triggered by MTC device or the network including MTC server.  When triggered by the network, the operation of MTC device can be started after receiving paging from the network elements (e.g. SGSN/MME) or application-level data from the MTC server directly if the MTC device is online.
Therefore, two alternatives to randomize triggering point of time-controlled operation can be considered:

(1) Randomization of triggering at the MTC device – The MTC device randomizes triggering of the operation  over the authorized time-controlled period informed by the network or MTC server.
(2) Randomized triggering from the MTC server – Based on the poll model for communications between MTC devices and the MTC server, the MTC  server randomizes the initiation of communication for the MTC devices during the time-controlled period provided by the network.
Editor’s Note: It is FFS how the MTC server can communicate with VPLMN when the MTC device is roaming.
In both cases (1 and 2) described above the randomisation is performed at NAS level or above NAS level. However, in our view in some cases it may also be beneficial to perform randomisation at Access Stratum level.

Consider, for instance, the group addressing feature. It is assumed here that a new group identifier (referred to here as the MTC Group ID) is used on the radio to page the MTC devices belonging to the same group. If there are many MTC Group ID members that happen to be in the same cell, their paging responses will inevitably lead to an initial collision, followed by subsequent random backoff time and renewed access attempts. Given that today the maximum value of the backoff interval is limited to 960 ms, it is likely that in presence of multiple MTC respondents in the same cell the collision resolution will take several turns before resolving completely. This will obviously incur unnecessary delay and waste of signalling capacity.
The initial collision caused by simultaneous paging responses can easily be avoided by randomising the initial paging response for each MTC Group ID member over a time period. As described in Figure 1, subsequent to the MTC Group ID paging request received on the radio, each MTC Group ID member applies a random “initial backoff” delay before attempting the random access procedure. 
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Figure 1. Distribution of MTC access over a time period
The time period used for randomisation of the initial backoff may be either signalled as system information in the cell or provided along with the MTC Group ID paging request.

Conclusion and Proposal
It is proposed to add a third paragraph in clause 6.21.2 of 23.888 to include a placeholder for randomisation at Access Stratum level.
***************** T E X T    P R O P O S A L *****************
6.21
Solution – Randomized triggering of time-controlled MTC operations

6.21.1
Problem Solved / Gains Provided

See clause 5.9, “Key Issue – Time Controlled.”
6.21.2
General

Simultaneous operations by too many MTC devices especially at the beginning of the time period may cause serious network or MTC server overload.  Therefore, the triggering of time-controlled MTC operations needs to be randomized. 

The time-controlled operation can be triggered by MTC device or the network including MTC server.  When triggered by the network, the operation of MTC device can be started after receiving paging from the network elements (e.g. SGSN/MME) or application-level data from the MTC server directly if the MTC device is online.
Therefore, two alternatives to randomize triggering point of time-controlled operation can be considered:

(1)
Randomization of triggering at the MTC device – The MTC device randomizes triggering of the operation  over the authorized time-controlled period informed by the network or MTC server.
(2)
Randomized triggering from the MTC server – Based on the poll model for communications between MTC devices and the MTC server, the MTC  server randomizes the initiation of communication for the MTC devices during the time-controlled period provided by the network.
(3)
Randomisation in Access Stratum – The Access Stratum may need to be enhanced with new randomisation procedures to cope with the specifics of MTC communication. Typical example is MTC group paging, where initial paging responses may need to be randomly spread across a pre-defined randomisation time period. The latter may be either signalled as system information or provided along with the MTC group paging request.
Editor’s Note: It is FFS how the MTC server can communicate with VPLMN when the MTC device is roaming.
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