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Optimized System Access Procedure – Way Forward
1. Introduction

Discussion of mechanisms for improving AGCH capacity has been ongoing for a number of GERAN meetings with possible solutions as described in [1], [2] and [3]. The OSAP mechanism allows for increasing AGCH capacity without also increasing RACH capacity since previous simulations work (associated with MTC driven system loading) has shown that the AGCH is the bottleneck (i.e. existing RACH capacity combined with multiple-CCCH operation is seen as sufficient for managing RACH load well into the future). The following additional OSAP attributes should also be noted:
· General Purpose Use Case: OSAP supports the case where access traffic is generated from MS in Idle mode regardless of the traffic profile(s) generating the access load (e.g. small data transmissions, instant messaging, file transfer).
· Chat Session Use Case: OSAP supports the case where access traffic is generated from MS in Packet Transfer mode but with a reduced transmission capability (e.g. MS USF ownership is discontinued upon completion of an uplink transmission) in which case such MS use the RACH to request assignment of a new USF whenever new uplink payload becomes available.

The AGCH capacity gain provided by OSAP for the chat session use case will be even greater than for the general purpose use case since the amount of information that needs to be passed to the MS on the AGCH is reduced (i.e. for this use case the MS retains knowledge of its PDCH resources except for USF which must be re-assigned using the AGCH before new uplink transmissions can be scheduled).

2. Comparison of the Mechanisms
OSAP allows for reducing the AGCH load by ensuring that assignment messages sent thereon are enhanced to only include a minimum of information thereby allowing a single assignment message to address multiple MS (substantially more MS than IPA allows for as discussed in [4], [5] and [6]). As such, the OSAP mechanism leverages the existing RACH–AGCH based signaling procedures and contrasts with the Hybrid Packet Channel and the Fast TBF Re-establishment mechanisms as follows:
Hybrid Packet Channel: The purpose of the hybrid packet channel is to provide increased capacity for channel access by low access priority devices if the CCCH would otherwise be overloaded and at the same time to dynamically use the remaining capacity on TN 7 of the BCCH carrier for normal packet data traffic with legacy terminals.
· This stated purpose assumes that a legacy CCCH configuration (allowing for up to 4  CCCH on the BCCH carrier) may for certain time intervals become insufficient for managing the load imposed by low access priority traffic and that the solution is to dynamically introduce new RACH and AGCH capacity.

· However, as stated earlier, the RACH capacity is not seen as being a bottleneck for any system loading scenario except for the case of high levels of synchronized system accesses in which case the Implicit Reject feature is seen as being the primary tool for mitigating any CCCH overload problems that may arise (i.e. the Hybrid Packet Channel Hybrid Packet Channel is targeting the non-synchronized system access scenario).

· This effectively leaves the Hybrid Packet Channel as addressing concerns about possible AGCH overload for devices with low priority. The impact of this is resource segregation and the corresponding loss of efficiency that comes from not pooling RACH/AGCH resources among all MS regardless of the traffic case triggering any given access. In addition, the Hybrid Packet Channel provides no increase in the multiplexing rate on the legacy AGCH which may still be needed to support increased access rates from devices other than those with low priority. 
· It should be noted that the OSAP mechanism can be used to improve AGCH capacity for all system access use cases which means OSAP can support temporary periods of increased AGCH loading without having to define/introduce any new extensions to the legacy CCCH (i.e. OSAP can be used for any access attempt or it can be restricted to a subset of accesses based on, for example, system information indicating operator preferences).

· Considering that the existing M-CCCH capability (i.e. up to 4 CCCHs per BCCH carrier) combined with OSAP providing a 5 times (or greater) increase of AGCH capacity wherein all or any subset of system access attempts can be supported, it can be questioned why there would even be the need to add the new RACH - AGCH capacity offered by the Hybrid Packet Channel (i.e. it can be viewed as a 5th CCCH that only has value if the AGCH capacity provided by 4 CCCHs is insufficient to support accesses from all devices including those triggered by low priority devices).

Fast TBF Re-establishment: The Fast TBF Re-establishment mechanism reduces the AGCH load by introducing a local PDCH based RACH-AGCH feature which is used by MS to re-establish uplink transmission capability (i.e. for the case where MS USF ownership is discontinued upon completion of an uplink transmission).  
· This mechanism essentially focuses on a chat-like traffic case wherein MS typically remain on their assigned PDCH even when they have no uplink payload to send since new payload is expected to arrive within a rather short time interval. In this sense the Fast TBF Re-establishment mechanism does not provide a solution for reducing AGCH loading that may result from non-chat like traffic cases where system access is started from scratch by MS in Idle mode (i.e. it does not provide a solution for AGCH loading issues that may arise on the legacy AGCH independent of the level of chat like traffic).

· As stated earlier, the RACH capacity is not seen as being a bottleneck for any system loading scenario except for the case of high levels of synchronized system accesses which is not expected to materialize for chat-like traffic. As such, the TBF Re-establishment mechanism introduces additional RACH capacity that is simply not needed.
· It should be pointed out that the OSAP mechanism is compatible with the chat-like traffic case addressed by the TBF Re-establishment mechanism in that an MS that immediately loses its USF assignment upon completing an uplink transmission can request a new USF (when new uplink payload becomes available) via the legacy RACH. The MS would then receive a chat-centric OSAP type assignment message on the AGCH that provides it with the new USF (i.e. such an OSAP assignment message would need to contain only MS identifier and USF information allowing for multiple MS to be addressed in the same assignment message). 
3. Way Forward
In light of OSAP providing substantial AGCH capacity gains for both use cases described in section 1 above and considering the advantages of OSAP compared to the Hybrid Packet Channel and Fast TBF Re-establishment mechanisms described in section 2 above, it is proposed that OSAP be selected as the preferred mechanism for ensuring that networks can support substantially increased AGCH capacity demands expected to materialize as a result of increased use of MTC and social media related services.
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