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Channel combination for PS Handover in A/Gb mode

1 Introduction

To efficiently support Streaming and Conversational service with real-time requirements, Packet Switched handover procedures will be introduced in GERAN A/Gb mode. In order to achieve the same level of control and efficiency as for the Circuit Switched case it is proposed that the handover shall be controlled by the BSS and that the mobile will send continuous measurement reports of the neighbouring cells. This means that the decision when to perform handover is taken by the BSS (Serving) and that the target cell for the handover is chosen by the BSS and is based on measurement reports from the MS and/or other information.

This paper proposes a new logical channel combination to be introduced in GERAN A/Gb mode that supports continuous measurement reporting by the MS together with GPRS/EGPRS packet data delivery. This new logical channel combination may be used to support a generic real-time service (Conversational or Streaming) in GERAN A/Gb mode.

The background for this proposal is based on the work on “Dedicated PDTCH” that has been done for GERAN Iu mode [1]. However there may be some differences in this proposal compared to GERAN Iu mode related to channel assignment and multiplexing on the PDCH.

2 Overview of the proposal

It is proposed to introduce the following new logical channel combination for a MS operating in A/Gb mode using a SACCH mode TBF:

PDTCH/F + PACCH/F + SACCH

The following assumptions are made regarding the use of this new logical channel combination:

· The operation of the PDTCH/F and the PACCH/F channels follows the existing RLC/MAC procedures defined in GPRS/EGPRS today as well as any new RLC/MAC procedures introduced for future enhancements like Multiple TBFs.

· The SACCH channel will be bi-directional and used for measurement reporting in the UL and for sending system information in the DL (similar to CS GSM). 

· The SACCH channel will replace the PTCCH or the idle frame in the 52-multiframe structure.

· The packet timing advance functionality today handled by the PTCCH will instead be handled by SACCH for the case of a SACCH mode TBF.

· The amount of bandwidth required by an MS to send channel measurement information using the SACCH of a SACCH mode TBF is equivalent to that of a SACCH on a TCH.

· The SACCH will use LAPDm as a layer 2 protocol.

· An MS in multi-slot operation and supporting this new logical channel combination will only be allocated one SACCH channel in one timeslot.

3 Mapping of proposed new channel combination on a PDCH

The packet data channels are based on the basic 52-multiframe. Twelve data blocks of four frames each are defined, leaving four spare frames. For any mobile station (legacy mode or enhanced Gb mode capable) only two of the spare frames are needed as idle frames for facilitating the identification and BSIC decoding of neighbouring cells.

It is suggested to use the other two frames for a new kind of slow associated control channel SACCH. On a PDCH, those frames are currently used for PTCCH or idle frames. In the new configuration, the slow associated control channel may replace the PTCCH or the idle frames.

Two sub-channels are defined. The two sub-channels may be assigned separately, allowing two mobile stations to share the same PDCH. Alternatively, one of these sub-channels can be combined with PTCCH, allowing one mobile station being assigned a SACCH for measurement reporting and, simultaneously, a set of other mobile stations using PTCCH.

The mappings described below are identical for the downlink and uplink directions:

SACCH channel combination using the 1st sub channel
The SACCH bursts (four per 104 TDMA frames) are mapped onto the S1 positions (red positions in figure 1) of the PDCH 52-multiframe.
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B0-B11 = Radio blocks used for payload and signalling

S1         = Burst used for SACCH

  T           = Burst used for PTCCH

Figure 1: Mapping of SACCH bursts for 1st sub channel.

The administrative part (i.e. the PTCCH indicated by T in the figure) of the PDCH is intact. This mapping will therefore allow TBFs for (E)GPRS MS that do not make use of SACCH (i.e. legacy TBF mode) to run on the same PDCH. Of course, the bandwidth for user data of these legacy mode TBFs will be reduced according to the bandwidth consumed by the user supporting SACCH.

SACCH channel combination using the 2nd sub channel
The SACCH bursts (four per 104 TDMA frames) are mapped onto the S2 positions (red positions in figure 2) of the PDCH multiframe.
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Figure 2: Mapping of SACCH bursts for 2nd sub channel.

The administrative part (i.e. the PTCCH) of the PDCH is in this case destroyed. This mapping will therefore not allow legacy mode TBFs for (E)GPRS to run on the same PDCH as a MS using  SACCH.

Two MS supporting  SACCH sharing the same PDCH
It is possible to have two SACCH channels running at the same time on the same PDCH, under the condition that one MS is mapped on the 1st sub channel and the other is mapped on the 2nd sub channel.

The SACCH bursts (four per 104 TDMA frames and channel) are mapped onto the S1 and S2 positions (red positions in figure 3) of the PDCH 52-multiframe.
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B0-B11 = Radio blocks used for payload and signalling

S1         = Burst used for SACCH for MS 1

S2         = Burst used for SACCH for MS 2

Figure 3: Mapping of SACCH bursts for two MS.

This configuration of two SACCH channels sharing one PDCH/F is similar to the half-rate configuration on TCH where two independent connections share the same radio timeslot. The difference is that the bandwidth available for user data (B0-B11) is not fixed by being divided 50%-50% (as in the half-rate case), as it can in this case be divided in a flexible way between the two SACCH mode TBFs.

Table 1: More detailed Mapping of “SACCH” based on TN

	Sub-channel number
	Direction
	Allowable TN
	Burst type
	Repetition length in TDMA frames
	Interleaved block TDMA frame mapping

	0
	D & U
	0, 1
	NB
	104
	B(12, 38, 64, 90)

	1
	D & U
	0, 1
	NB
	104
	B(25, 51, 77, 103)

	0
	D & U
	2, 3
	NB
	104
	B(38, 64, 90, 12)

	1
	D & U
	2, 3
	NB
	104
	B(51, 77, 103, 25)

	0
	D & U
	4, 5
	NB
	104
	B(64, 90, 12, 38)

	1
	D & U
	4, 5
	NB
	104
	B(77, 103, 25, 51)

	0
	D & U
	6, 7
	NB
	104
	B(90, 12, 38, 64)

	1
	D & U
	6, 7
	NB
	104
	B(103, 25, 51, 77)


NOTE:
An offset in the TDMA frame mapping based on the TN assignment is indicated in the table. The offset is identical to that of an SACCH/TH. The purpose of that is to spread the signalling within the network that is associated with this channel evenly over the channel repetition length. – That is an enhancement and not a necessary requirement.

4 Assignment of channel combination

Proposed working assumption for assignment of the new channel combination:

· It is assumed that the network is responsible for assigning the SACCH channel to the MS. 

· The SACCH channel shall be assigned in combination with the assignment of an UL/DL TBF requiring PS Handover.

5 Benefits with the proposal

Some possible benefits of introducing the SACCH channel for MS operating on a PDCH requiring PS Handover are:

· That the assignment of radio resource for measurement reporting or transmission of system information is done on a dedicated basis therefore the overhead of requesting a new radio resource specifically for each measurement report (i.e. NC2 mode) or stealing resources from other signaling or payload data flows is avoided.

· That assigning a SACCH channel implies that a connection has been established between the network and the mobile station. A failure to maintain the connection can be detected locally by each endpoint. A release of the connection or the detection of a failure can trigger the release of any associated radio resource at both endpoints. These functions may be useful when starting to support real-time services with guaranteed bit rate in the packet domain.

· That functionality is re-used from GSM CS while not making significant changes to the existing (E)GPRS operation and the flexibility associated with it.

6 Conclusion

A new channel combination is proposed that may be used for services requiring PS handover in GERAN A/Gb mode. The solution re-uses the work done for CS service in GSM as well as the work done in GERAN Iu mode. The impacts to the standard of introducing this new channel combination are assumed to be quite minor. The behaviour of the MS using this new channel combination will be similar to existing GPRS/EGPRS behaviour with the exception that the MS continuously report Neighbour cell measurements information. 
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