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Further Discussion on IPA
1 Introduction
A new IPA (Immediate Packet Assignment) message has been proposed in [1][2] to improve the CCCH capacity. With the proposed IPA, assigning PS resources for more than one MS within one radio block is supported. In the last GERAN meeting, the sourcing companies have responded to some concerns raised in [3][4]. This contribution focuses on the issues not fully clarified in the last meeting.
2 Discussion

2.1 MS RAC Request in IPA
In order a network may use the proposed Immediate Packet Assignment message (IPA), the MS should signal its IPA capability along with one or more other capabilities such as multislot class during random access phase. However, due to the limited capacity of EGPRS Packet Channel Request, when accessing the network with one phase access procedure, the MS supporting IPA can only signal its multislot class group based on Tx number (i.e. Tx=1, 2 and 4 with typical assumed multislot class 1, 5 and 12 respectively). 
Although the MS cannot provide its detailed multislot capability, the sourcing companies believe the chosen multislot classes are sufficient for current applications such as smart phones and MTC devices. With the received basic transmit capability, the network can reconfigure the uplink TBF after completing the contention resolution on PACCH. As per the current specification a downlink TBF cannot be assigned during contention resolution phase [5]. After contention resolution is successfully completed, a pre-emptive downlink TBF can be assigned, but BSC may not assign maximum number of downlink PDCHs according to this MS’s multislot class in order to avoid the excess resource allocation, since no downlink data arrives thus no downlink bandwidth information is available. If a real downlink LLC PDU is available for transmission then network would already know mobile station’s full multislot class hence upon successful contention resolution completion network may assign the maximum number of downlink timeslots according to the mobile station’s multislot class. Therefore, grouped multislot class information in EGPRS packet channel request is sufficient for pre-emptive downlink assignment.
Moreover, the modified IPA now supports the request for MS RAC. If network wants to request information about the accurate multislot capability of the MS, it may send the MS RAC request in the IPA message. According to the MS RAC request, MS will then report its exact multislot capability in the following Packet Resource Request message. With the reported exact multislot capability, the network can reconfigure the timeslot allocation immediately. Hence, the proposed IPA is applicable for one phase access.   
Furthermore, for MS supporting IPA, it is not necessary to support one phase packet access for RTTI since the best case for RTTI is PS voice which is currently not supported by any GERAN network. A mobile station supporting both IPA and RTTI can use the existing one phase channel request for RTTI or alternatively it may use two phase packet access channel request proposed for IPA. Network can then acquire mobile stations RTTI capability information and assign uplink TBF in RTTI mode. 
Proposal 1: Introduce MS RAC request bit in IPA message and remove RTTI from one phase access.
2.2 Importance of Introduction of IPA
Firstly, based on the analysis in GP-111085 [6], the problems of high CCCH load and serious paging congestion emerge in existing network of CMCC, i.e., it is essential to solve the CCCH capacity limitation problem for operators. If the CCCH is congested, a large proportion of devices can not access the network and obtain the requested packet resources. In fact AGCH congestion can lead to higher number of cell reselections due to RACH access failures, which in turn can lead to increased signalling traffic caused by registration updates. Thus it is essential to study mechanisms for extending CCCH capacity. The proposed IPA can improve the CCCH capacity significantly compared with legacy IA, thus improving the user’s experience.  
Secondly, according to the previous updated simulation performance in GP-111672 [7], the IPA can greatly relieve the pressure on CCCH. And 200 byte is a common size for transmitted packet in a lot of applications. According to the CCCH simulation results, the CCCH can support PS access with 20/s, while with IPA message, the arrival rate of PS access can be increased up to 85/s. It proves that IPA does provide the obvious improvement.
Thirdly, when using IPA, the problem of PDCH bottleneck was raised in the last meeting. The sourcing companies consider that the PDCH resources used for PS service can be dynamically configured, and real networks with high PS load have significantly higher number of PDCHs allocated in a cell compared to what is in the MTC or EMDA TRs(e.g. PDCH resource is not restricted to only one carrier). Thus, PDCH resources should not be an element restricting the introduction of IPA. 
Proposal 2: CCCH enhancements are not linked or restricted to available PDCH resource or potential enhancements on PDCH.
3 Conclusion
This paper replies to the concerns raised in the last meeting, it is proposed to make following agreements and introduce this IPA message into Release-11.
Proposal 1: Introduce MS RAC request bit in IPA message and remove RTTI from one phase access.
Proposal 2: CCCH enhancements are not linked or restricted to available PDCH resource or potential enhancements on PDCH.
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