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3.3.4
Downlink dual carrier configuration

In a downlink dual carrier configuration, one or more PDCHs are assigned to a single MS on two different radio frequency channels. On the downlink, radio blocks may be allocated on both radio frequency channels in any radio block period. On the uplink, radio blocks shall not be allocated on both radio frequency channels in any given radio block period.
NOTE:
A radio frequency channel in this context is defined by the frequency parameter(s) ARFCN for a non-hopping radio frequency channel or MA, MAIO and HSN for a hopping radio frequency channel.

A downlink dual carrier configuration shall support multislot configurations either for packet switched connections or dual transfer mode.

NOTE:
Support for other types of multislot configurations is FFS.

Downlink dual carrier is not supported in GPRS mode.
NEXT MODIFICATION

5.5.1
Packet Data Traffic Channel (PDTCH)

A PDTCH is mapped onto one physical channel (PDCH).

For one TBF, up to eight PDCHs, with different timeslot numbers but with the same frequency parameters, may be assigned to one MS at the same time. In the case of p-t-m transmission for MBMS, up to five downlink PDCH/Fs, with different timeslot numbers but with the same frequency parameters, may be assigned for one broadcast or multicast session.
 In the case of a downlink dual carrier configuration, up to 16 PDCHs may be assigned to one MS at the same time.

NEXT MODIFICATION

6.5.8.3.2
Derivation of Channel Quality Report

The channel quality is measured as the interference signal level during the idle frames of the multiframe, when the serving cell is not transmitting. 

In packet transfer mode, the MS shall measure the interference signal strength of all eight channels (slots) on the same carrier as the assigned PDCHs. 

Some of the idle frames and PTCCH frames shall be used for this, while the others are required for BSIC identification and the timing advance procedure, see subclause 6.5.9.

The MS may not be capable of measuring all eight channels when allocated some configurations of channels. The MS shall measure as many channels as its allocation allows considering its multislot capability.

The slots that the MS measures on can be either idle or used by SACCH or PTCCH, depending on the channel type (TCH or PDCH).. The MS shall therefore, for each slot, take the minimum signal strength of one idle frame and one PTCCH frame. Thus the SACCH frames are avoided (except for a TCH/H with two MSs) and only the interference is measured. 

The interference, (CH , is achieved by filtering the measured interference in a running average filter. The filter parameters are broadcast on PBCCH or, if PBCCH does not exist, on BCCH. 

In packet transfer mode the MS shall transfer the 8 (CH values and the RXQUAL, SIGN_VAR and C values (see subclause 6.5.8.3.1) to the network in the Channel Quality Report included in the PACKET DOWNLINK ACK/NACK message.
In a downlink dual carrier configuration, channel quality measurements shall be performed by the MS for each radio frequency channel independently.  Depending on the amount of information requested by the network (e.g. whether or not per-timeslot information is required) the MS may not be able to include channel quality measurements for both radio frequency channels within the EGPRS Packet Downlink Ack/Nack message. In this case, the MS shall include channel quality measurements for a single radio frequency channel. Which radio frequency channel is FFS (for example, the MS may be required to alternate between radio frequency channels).

NEXT MODIFICATION

6.6.4.7.2.1
Uplink Packet Transfer

The Packet Uplink Assignment , the Multiple TBF Uplink Assignment, Packet Timeslot Reconfigure and the Multiple TBF Timeslot Reconfigure messages include the list of PDCHs and the corresponding USF value per PDCH for each uplink TBF they assign resources for. A unique TFI is allocated and is thereafter included in each RLC Data and Control Block related to that Temporary Block Flow. The MS monitors the USFs on the downlink PDCHs corresponding to (i.e. with the same timeslot number as) the uplink PDCHs assigned for each TBF and transmits Radio blocks on those PDCHs which currently bear the USF value reserved for the usage of the MS on each TBF.
In a downlink dual carrier configuration, the MS shall respond in the radio block indicated by the USF on the same radio frequency channel as the one where the USF was received. The network shall not indicate a combination of USF and/or RRBP fields which would lead to the allocation to an MS of uplink radio blocks on both radio channels in any given radio block period.


If the resource allocated by the network in the case of extended dynamic allocation does not allow the multislot MS (see 3GPP TS 45.002 [11]) to monitor the USF on all the downlink PDCHs corresponding to the assigned uplink PDCHs, the following rules shall apply:

-
Whenever the MS receives its USF on one downlink PDCH (e.g. on timeslot 0 while timeslots 0, 2 and 3 were assigned), it shall consider the corresponding uplink block and all subsequent ones from the list of assigned PDCHs as allocated (e.g. on 0, 2 and 3). Hence, if the network allocates a block to this MS on an assigned PDCH, it shall also allocate blocks to this MS on all subsequent PDCHs in the list. For each allocated block, the network shall set the USF to the value reserved for the usage of that MS. These rules apply on a block period basis.

-
During block periods where it is transmitting, the MS shall monitor the USF on each downlink PDCH in the list of PDCHs corresponding to the assigned uplink PDCHs, up to and including the last PDCH that the MS is capable of receiving, according to the current uplink timeslot allocation and the switching requirements of its multislot class (see 3GPP TS 45.002 [11]). This rule applies on a block period basis. For example, if timeslots 0, 2 and 3 have been assigned and blocks are currently allocated on timeslots 2 and 3, then during this block period a MS for which Tta=1 or Ttb=1 monitors USF on timeslots 0, 2 and 3. If the reserved value of USF is found on timeslot 0, then the next allocated blocks shall be on timeslots 0, 2 and 3 (thus increasing the timeslot allocation); if the reserved value of USF is found on timeslot 2, then the next allocated blocks shall be on timeslots 2 and 3 (thus maintaining the timeslot allocation unchanged); if the reserved value of USF is found on timeslot 3, then the next allocated block shall be on timeslot 3 (thus reducing the timeslot allocation by one timeslot). And so on for the subsequent block periods. MSs for which Tta>1 or Ttb>1 are unable to monitor the USF on timeslot 3; for these MSs, in order to reduce the timeslot allocation, the network needs to leave at least one block period with no blocks allocated to the MS. Because each Radio Block includes an identifier (TFI), all received Radio blocks are correctly associated with a particular LLC frame and a particular MS, thus making the protocol highly robust. By altering the state of USF, different PDCHs can be "opened" and "closed" dynamically for certain MSs thus providing a flexible reservation mechanism. Additionally, packets with higher priority and pending control messages can temporarily interrupt a data transmission from one MS.

-
In the case of dual transfer mode, if the mobile station supports DTM high multislot class capability, the network may assign uplink PDCHs whose corresponding downlink PDCH can never be monitored by the mobile station because of the presence of the uplink dedicated channel. In this case, the mobile station shall monitor only those downlink PDCHs that are feasible when taking into account the position of the uplink dedicated channel and the switching requirements of its multislot class (see 3GPP TS 45.002 [11]).
The channel reservation algorithm can also be implemented on assignment basis. This allows individual MSs to transmit a predetermined amount of time without interruptions.

The MS may be allowed to use the uplink resources as long as there is queued data on the RLC/MAC layer to be sent from the MS. It can comprise a number of LLC frames. In that sense the radio resources are assigned on the initially “unlimited" time basis. Alternatively, the uplink assignment for each assignment may be limited to a number of radio blocks (e.g. in order to offer more fair access to the medium at higher loads).

The selective ARQ operation for the acknowledged RLC/MAC mode is described in Subclause 6.6.4.5. The unacknowledged RLC/MAC mode operation is described in Subclause 6.6.4.6.

Figure 25 shows an example of message sequence for the (multislot) uplink  data transfer  with one resource reallocation and possible RLC Data Block re-transmissions.




Figure 25: An example of dynamic allocation uplink data transfer 

NEXT MODIFICATION

6.6.4.8.2
Downlink Packet Transfer

The transmission of a packet to an MS in the Ready state is initiated by the network using a packet downlink assignment message. In case there is an uplink packet transfer in progress, the packet downlink assignment message (Packet Downlink Assignment, Multiple TBF Downlink Assignment, Packet Timeslot Reconfigure or a Multiple TBF Timeslot Reconfigure) is transmitted on PACCH. Else, in case there is no uplink or downlink transfer in progress and if there is a PCCCH allocated in the cell, the Packet Downlink Assignment or Multiple TBF Uplink Assignment message is transmitted on PCCCH. If there is no PCCCH allocated in the cell the Immediate Assignment message is transmitted on CCCH. For a DTM MS in dedicated mode, the assignment message is transmitted on the main DCCH. The packet downlink assignment messages include the list of PDCH(s) that will be used for downlink transfer.  The Timing Advance and Power Control information is also included, if available. Otherwise, the MS may be requested to respond with a Packet Control Acknowledgement (see also Subclause 6.5.7 on timing advance procedures). The MS multislot capability needs to be considered.

The network sends the RLC/MAC blocks belonging to one Temporary Block Flow on downlink on the assigned downlink channels.

Multiplexing the RLC/MAC blocks destined for different MSs on the same PDCH downlink is enabled with an identifier, e.g. TFI, included in each RLC/MAC block. The interruption of data transmission to one MS is possible.

The acknowledged (i.e. selective ARQ operation) RLC/MAC mode operation is described in subclause 6.6.4.5; the unacknowledged RLC/MAC mode operation is described in subclause 6.6.4.6; the non-persistent RLC/MAC mode operation is described in subclause 6.6.4.6a. The sending of the Packet Downlink Ack/Nack message is obtained by the occasional network initiated polling of the MS. The MS sends the Packet Downlink Ack/Nack message in a reserved radio block which is allocated together with polling. Unassigned USF value is used in the downlink radio block which corresponds to the reserved uplink radio blocks. Further, if the MS wants to send some additional signalling or uplink data, it may be indicated in the Packet Downlink Ack/Nack message.

In a downlink dual carrier configuration, the MS shall respond in the radio block indicated by the RRBP field on the same radio frequency channel as the one where the poll was received unless otherwise indicated by the network at channel assignment (this will be required in DTM when no downlink TBF exists on the same radio frequency channel as the CS timeslot). The network shall not indicate a combination of USF and/or RRBP fields which would lead to the allocation to an MS of uplink radio blocks on both radio channels in any given radio block period.


Figure 27 shows an example of message sequence for (multislot) downlink data transfer with one resource reassignment and possible RLC Data Block re-transmissions.
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Figure 27: An example of downlink data transfer

Figure 28 shows an example of a message sequence for allocating two downlink TBFs to a mobile station that supports multiple TBF procedures (and multislot) with possible RLC Data Block re-transmissions.
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Figure 28: An example of downlink data transfer with two TBFs

NEXT MODIFICATION

6.6.4.9
Simultaneous Uplink and Downlink Packet Transfer

6.6.4.9.1
MS Does Not Support Multiple TBF Procedures

During the ongoing uplink Temporary Block Flow, the MS continuously monitors one downlink PDCH for possible occurrences of Packet Downlink Assignment or Packet Timeslot Reconfigure messages on PACCH (see Figure 25). The MS is therefore reachable for downlink packet transfers that can then be conveyed simultaneously on the PDCH(s) that respect the MS multislot capability.
If the MS wants to send packets to the network during the ongoing downlink Temporary Block Flow, it can be indicated in the acknowledgement that is sent from the MS. By doing so, no explicit Packet Channel Requests have to be sent to the network. Further, the network already has the knowledge of which PDCH(s) that particular MS is currently using so that the uplink resources can be assigned on the PDCH(s) that respect the MS multislot capability. This method may introduce an extra delay when initiating the uplink packet transfer but only for the first LLC frame in a sequence.
In a downlink dual carrier configuration, the network shall not indicate a combination of USF and/or RRBP fields which would lead to the allocation to an MS of uplink radio blocks on both radio channels in any given radio block period.
6.6.4.9.2
MS Supports Multiple TBF Procedures

Mobile station support of multiple TBF procedures is optional. A mobile station that supports multiple TBF procedures may operate multiple uplink and downlink TBFs concurrently. The maximum number of TBFs that a mobile station that supports multiple TBF procedures can support concurrently is not specified. Mobile station implementations are expected to ensure that the mobile station can support the number of TBFs sufficient to operate all the PDP contexts it has activated. As such, a mobile station may choose to release, modify or activate one or more PDP contexts when prioritizing the services it wants to operate concurrently. The network is not required to consider any potential complexity limitations regarding the number of concurrent TBFs when establishing an uplink or downlink TBF for a mobile station that supports multiple TBF procedures. 

When any given PDP Context is activated, it is allocated a Packet Flow Context by the network and the payload associated with the corresponding PFI will be sent using one TBF (for a unidirectional service) or one uplink and one downlink TBF (for a bidirectional service). As such, each activated PDP Context has an implicit number of TBFs required to support it. However, the total number of TBFs required to support a given set of active PDP Contexts associated with a mobile station that supports multiple TBF procedures may be reduced as a result of TBF sharing as follows:

-
Any given PDP Context that a mobile station attempts to activate for a unidirectional service may be aggregated by the SGSN so that the same PFI is associated with multiple PDP Contexts (see clause 12.6.3.5 of 3GPP TS 23.060). When this occurs a single TBF is used to deliver user plane payload associated with any of the aggregated PDP Contexts. 

-
Bandwidth from a TBF allocated to send user plane payload for an active PDP Context is stolen to send control plane messages (e.g. GMM or SM).

Network support of packet flow context (PFC) procedures is indicated by the PFC_FEATURE_MODE parameter that is broadcast on either the BCCH or PBCCH. If the PFC_FEATURE_MODE bit is not present then the network does not support PFC procedures or multiple TBF procedures. If the network supports PFC procedures then a mobile station may indicate a PFI value during uplink TBF establishment. 

Network support of multiple TBF procedures is indicated using the MTBF_CAPABILITY parameter that is broadcast on either the BCCH and PBCCH. If the network indicates it supports multiple TBF procedures then it shall also indicate support for PFC procedures. When the network and the mobile station both support multiple TBF procedures then the mobile station shall indicate the PFI value associated with each uplink TBF it attempts to establish

During one or more ongoing TBFs, the mobile station continuously monitors its assigned downlink PDCHs for possible occurrences of downlink TBF allocations from the network. The network has knowledge of which uplink PDCH(s) the mobile station is already using and can therefore assign downlink PDCH(s) that respect the multislot capability of the MS. 

During one or more ongoing TBFs, a mobile station can request the establishment of one or more uplink TBFs by sending a Packet Downlink Ack/Nack or a Packet Resource Request message to the network. The network has knowledge of which downlink PDCH(s) the mobile station is already using and can therefore assign uplink PDCH(s) that respect the multislot capability of the MS. Using a Packet Downlink Ack/Nack to make an uplink TBF request may introduce an extra delay when initiating the corresponding uplink packet transfer(s) but only for the first LLC frame in a sequence.
In a downlink dual carrier configuration, the network shall not indicate a combination of USF and/or RRBP fields which would lead to the allocation to an MS of uplink radio blocks on both radio channels in any given radio block period.
For information only
From 44.060 packet downlink assignment message (Table 11.2.7.2)

LINK_QUALITY_MEASUREMENT_MODE (2 bit field)

This field determines the measurements to be included within the EGPRS Timeslot Link Quality Measurements IE.

bit

2 1

0 0
The MS shall not report either interference measurements ( values) or per slot BEP measurements.

0 1
The MS shall report available interference measurements ( values) for timeslots 0 through 7. The  value is defined in 3GPP TS 45.008. No per slot mean BEP measurements shall be reported.

1 0
The MS shall report mean BEP on each assigned time slot. The MS shall report the mean BEP measurement corresponding to the modulation for which it has received a larger number of blocks since the previous report. The MS shall make BEP measurements only on Radio Blocks intended for it. No interference measurements ( values) shall be reported.

1 1
The MS shall report mean BEP on each assigned time slot. The MS shall report the mean BEP measurement corresponding to the modulation for which it has received a larger number of blocks since the previous report. The MS shall make BEP measurements only on Radio Blocks intended for it. In addition to mean BEP, the MS shall report interference measurements ( values) for no more than four time slots. If the MS has interference measurements for more than four timeslots to report, the selection of timeslots for which measurements are included in each message is implementation specific, subject to the requirement that a measurement for each time slot, unless not available (see 3GPP TS 45.008), is included in at least every other report.
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