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EGPRS2: one-phase access issue

1 Introduction

In one-phase access case, the current 3GPP standards do not define an EGPRS2 access type. UL-EGPRS2-capable MS (Mobile Station) must thus use the EGPRS access type, and the network must first assign the MS in UL EGPRS and later use a reassignment to change the EGPRS UL TBF from EGPRS to either EGPRS2 Level A or EGPRS2 Level B.

This UL TBF reassignment must take into account that some EGPRS MCS (Modulation and Coding Schemes) are no more used in EGPRS2 UL.

The following table shows which MCS are common to EGPRS, EGPRS2-A UL, and EGPRS2-B UL

	
	EGPRS2-A UL
	EGPRS2-B UL

	EGPRS
	MCS-1 to MCS-6
	MCS-1 to MCS-4

	EGPRS2-A UL
	
	MCS-1 to MCS-4


In RLC acknowledged mode, this raises a constraint on MS RLC retransmissions, which may impact the MS network access performance, as explained in section 2.

Section 2 presents the issue, section 3 proposes several possibilities to cope with the problem, and section 4 proposes a solution.

2 UL retransmission issue

2.1 One-phase access case

In one-phase access case, the network orders the MS to use either MCS-1 or the commanded coding scheme (EGPRS Channel Coding Command) to transmit the RLC blocks containing the TLLI during the contention resolution (this is indicated by the TLLI_BLOCK_CHANNEL_CODING bit in the Packet Uplink Assignment (or in the multiple Packet Uplink Assignment).

MCS-1 makes the contention resolution phase robust, whereas the commanded coding scheme (up to MCS-9) may allow improving the MS network access performance. It has been observed that both methods are used by the operators. In the case the commanded coding scheme is used (instead of MCS-1), values higher than MCS-4 have been observed.

In one-phase access case, the network can only know the MS EGPRS2 UL capability when the MS TLLI is known, i.e. at the end of the contention resolution, and may then trigger a reassignment to EGPRS2-A UL or EGPRS2-B UL.

The current specification of the switching between groups of MCS in the 44.060 could lead to some inter-operability issues.

In RLC acknowledged mode, if high MCS were allowed during contention resolution, it might happen that, after reassignment to EGPRS2-A UL or EGPRS2-B UL, the MS must retransmit some UL RLC blocks that have been first transmitted in MCS that are no more allowed in EGPRS2-A UL or EGPRS2-B UL.

The MS (or the network) could then enter an error state and release the TBF, especially in EGPRS2-B UL case if RLC UL re-segmentation is not allowed by the network
 (i.e. RESEGMENT bit not set in the Packet Uplink Assignment or Packet Timeslot Reconfigure).

2.2 Extended case

More generally, the issue will be encountered in all the following UL reassignment cases, where the UL TBF is changed:

· From EGPRS to EGPRS2-A UL or from EGPRS2-A UL to EGPRS : since RLC blocks can be retransmitted in MCS-5 or MCS-6, no re-segmentation  is needed,

· From EGPRS or EGPRS2-A UL to EGPRS2-B UL or from EGPRS2-B UL to EGPRS or EGPRS2-A UL: only MCS up to MCS-4 can be used for retransmission, thus re-segmentation  is needed, and blocks will be retransmitted in MCS-3 or MCS-2.

All above reassignments are referred to throughout this document as "EGPRS Level change", considering EGPRS as a first Level, and EGPRS2 Level A and EGPRS2 Level B as two other EGPRS Levels.

3 Possible solutions

3.3 Solution 1: limited initial EGPRS MCS

The principle is to not order high EGPRS MCS in the initial Uplink Assignment, as long as the network does not know the UL EGPRS2 MS capability.

When this capability is known
, the network may:

· Reassign an EGPRS2-UL-capable MS in EGPRS2 UL (either 2-A or 2-B),

· Allow higher MCS for a non-EGPRS2-UL-capable (e.g. EGPRS-only-capable) MS.

If the network only supports EGPRS2-A in UL, the initial UL MCS must be limited to MCS-6.

If the network supports both EGPRS2-A and EGPRS2-B in UL, the initial UL MCS must be limited to MCS-4.

This solution is simple, but may introduce a performance regression for non-EGPRS2-UL-capable MS, including legacy EGPRS-only-capable MS, as soon as the network supports EGPRS2 in UL, since MCS higher than MCS-4 or MCS-6 can no more be used as initial UL MCS.

Note also that this does not solve the issue for other EGPRS Level change scenarios.

3.4 Solution 2: MCS reduction before UL reassignment

The principle is to not limit the initial MCS, and to introduce, for EGPRS2-UL-capable MS, a phase of limited MCS (up to MCS-4 or MCS-6) before the UL TBF can be reassigned in EGPRS2 Level.

This "limited MCS phase" should be used by the network to: 

· First send a Packet Uplink Ack Nack limiting the commanded MCS, and 

· Ensure that all UL blocks first transmitted by the MS with a MCS not allowed in EGPRS2 have been correctly received and acknowledged to the MS, and 

· Ensure that the MS will not use those MCS for either new blocks or retransmitted blocks, i.e. the Packet Uplink Ack Nack containing the new commanded MCS (lower than MCS-4 or MCS-6) has been acknowledged by the MS).

The following figure illustrates this solution:
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The duration of the "limited MCS phase" is at least (when no UL retransmissions is needed) 1 RLC round-trip delay (between points A and B).

This solution has the advantage to not impact non-EGPRS2-UL-capable MS, thus introducing no performance regression for legacy MS. 

But it may make the network access performance of EGPRS2-UL-capable MS worse than the one of legacy MS, due to the "limited MCS phase" (at least 1 RLC round-trip delay).

This impact may be significant in case the amount of data to be transmitted at one-phase access is not so low (e.g. in case of cell reselection during an UL data transfer), since in case of short UL access the UL transfer is likely to be over on MS side at Packet Uplink Ack Nack reception time. This is all the more true that two-phase access (which would solve the issue) is not so widely used by MS.

3.5 Solution 3: specified MS behaviour in case of EGPRS Level change

The principle is to clarify in the 3GPP standards (actually in the 44.060) the behavior of the MS in case of EGPRS Level change:

In case of UL TBF reassignment with an UL EGPRS Level change, the MS should stop using the UL MCS (of the old Level) that are no more allowed in the new UL EGPRS Level, and thus use only the new allowed UL MCS, for both new and retransmitted UL RLC blocks, including blocks that have been first transmitted in an UL MCS not allowed in the new UL EGPRS Level. This is possible thanks to the fact that the same MCS families are used in all Levels (RLC re-segmentation must be used in some cases):

The constraint may be introduced either only for an UL EGPRS Level change from EGPRS to either EGPRS2-A UL or EGPRS2-B UL (this introduces less constraints for the MS but this only solves the UL one-phase-access case), or for all EGPRS Level change cases.

There are two possible ways to specify the behavior with respect to UL re-segmentation:

1- Either this is the responsibility of the network to correctly order RLC UL re-segmentation if it is needed (usage of re-segmentation is indicated by the network in the RESEGMENT bit of the Packet Uplink Assignment or Packet Timeslot Reconfigure),

2- Or UL re-segmentation shall be used by the MS (if needed) for the retransmitted blocks, whatever the value of the RESEGMENT bit. 

Option 1 means that, in case UL re-segmentation should not be allowed out of the UL EGPRS Level change procedure, the network must change back the RESEGMENT bit after the end of the procedure.

Option 2 means that the RESEGMENT bit is simply ignored during the UL EGPRS Level change procedure.

4 Proposed solution

The proposal is to introduce the change proposed in solution 3 above, for all UL EGPRS Level change cases, with option 2 for UL re-segmentation.

The proposed change requests on 44.060 are provided in Tdoc GP-081209 for Rel-7 and in Tdoc GP-081210 for Rel-8.


























































� 	From EGPRS to EGPRS2-B UL, re-segmentation  is needed from any MCS higher than MCS-4 down to MCS-3 or MCS-2.


� 	TLLI is known (end of contention resolution), and MS RAC are known from the RAC-update procedure, or from a DL LLC PDU.
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