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IPA Way Forward
1 Introduction
To solve the congestion on CCCH, improving the AGCH capacity is a possible way. A new IPA (Immediate Packet Assignment) message has been proposed in [1][2] which can support to assign PS resources for more than one MS in one AGCH block. Details of this method were discussed in [3][4][5], and performance improvements were approved by simulation in [6][7][8]. 
In the last GERAN#52 meeting, GERAN2 made an agreement on the principle of IPA and its introduction in Rel-11, no further simulation is required [9].

This paper proposes the way forward on the left open issues on IPA.

2 Discussion
Open issues are listed as following with proposed alternatives.

1. Applicability of IPA access in one phase access

In the legacy one phase access, the MS reports its multislot capability and the network can give multislot assignment. But in the proposed one phase IPA access, the MS cannot provide detailed multislot capability, and the network has limited choice of three multislot class groups to choose from (i.e. MS Class 8, MS Class 12 and MS Class 33). Some companies think new IPA one phase access limit the flexibility for the multislot assignment, and thus think IPA should not be used for one phase access.
The sourcing companies believe the chosen multislot classes are the most common in the field hence do not see a major drawback. If network wish to assign more than one uplink timeslot then network can always do two phase packet assignment or give a new assignment via PACCH. When the CCCH load is high, single slot allocation is appropriate for IPA one phase access. When CCCH load is not high, IPA one phase access could also be used since the network can immediately reconfigure the timeslot allocation based on the reported multislot capability in one phase access cause. No matter for legacy one phase access or IPA one phase access, the assignment message on CCCH only assigns one PDCH timeslot, thus IPA is applied for one phase access.
Moreover, the broadcast network capability should not be changed frequently according to the CCCH load situation as this would increase power consumption in the mobile station due to frequent SI reading. A tradeoff method is to allow the MS to decide whether IPA one phase access or two phase access should be used when both MS and NW support IPA. For example, when both the MS and the network support IPA and the amount of data to be transmitted is small, the MS may use IPA one phase access.
One company also proposed to signal the Tx capability of the mobile station rather than it’s multislot class. In this case, the three code points can be used as follows:

1 1 1 0 1
IPA capable MS supporting a maximum of 1 Tx slot. MS with actual multislot class of 1, 2, 4, 8, 30, 35 and 40 shall use this code point. Network shall assume multislot class 1. 

1 1 1 1 0
IPA capable MS supporting a maximum of 2 Tx slot. MS with actual multislot class of 3, 5, 6, 9, 10, 19, 24, 31, 36 and 41 shall use this code point. Network shall assume multislot class 5.
1 1 1 1 1
IPA capable MS supporting a maximum of 4 Tx slot. MS with actual multislot class of 12, 14, 21, 22, 26, 27, 33, 38, and 43 shall use this code point Network shall assume multislot class 12.
The reason for selecting 1, 2, or 4 Tx slots is that these are most widely support by mobile stations. Signaling Tx capability allows a wider range of mobiles to use IPA one phase packet access rather than just multislot class 8, 12 and 33.
Proposal 1: GERAN2 discuss which of the two options (signal multilslot class or Tx slot capability). Sourcing companies recommend signaling mobile stations Tx capability when signaling IPA capability during one phase packet access.
Proposal 2: when both the MS and the network support IPA, indication of IPA capability shall be possible both in one phase and two phase packet access. Legacy rules shall be used to decide if IPA one phase or IPA two phase access shall be used.
2. EGPRS Coding scheme parameter in Packet Uplink Assignment Extent 
In one phase TLLI is included in every uplink RLC data block until contention resolution is successfully completed. Always using a default coding scheme, MCS-1, for all uplink data blocks containing TLLI may provide low data throughput during contention resolution period. While with  legacy one phase access network commands the MS to use MCS-1 or the commanded coding scheme for RLC blocks containing TLLI. That is, the network can command the mobile station to use the commanded coding scheme for all uplink RLC data blocks regardless of TLLI included or not. To avoid poor throughput during contention resolution it is proposed to use the commanded  coding scheme for both RLC blocks containing TLLI and RLC blocks not containing TLLI  (i.e. use EGPRS_CHANNEL_CODING_COMMAND for all uplink RLC data blocks until a new channel coding command is received in packet uplink ack/nack message or packet uplink assignment message). Including EGPRS_CHANNEL_CODING_COMMAND parameter per MS still allows a maximum of 3 assignments per IPA message. 
Proposal 3: Keep EGPRS_CHANNEL_CODING_COMMAND per MS basis and this parameter apply to all uplink RLC blocks regardless of TLLI included or not.
3 Conclusion
This paper gives a way forward on the remaining issues for IPA, it is proposed to endorse following proposals.
Proposal 1: Sourcing companies recommend signaling mobile stations Tx capability when signaling IPA capability during one phase packet access.

Proposal 2: When both the MS and the network support IPA, indication of IPA capability shall be possible both in one phase and two phase packet access. Legacy rules shall be used by the MS to decide if one phase packet access or two phase packet access shall be used. 
Proposal 3: Apply EGPRS_CHANNEL_CODING_COMMAND on per MS basis in IPA and this parameter apply to all uplink RLC blocks regardless of TLLI included or not
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