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6.3.2.2
Mapping of the uplink channels

6.3.2.2.1
Mapping of uplink packet traffic channel (PDTCH/U) and PACCH/U

The PDCH's where the MS may expect occurrence of its PDTCH/U(s) or PACCH/U for a mobile originated transfer is indicated in resource allocation messages (see 3GPP TS 44.060). PACCH/U shall be allocated respecting the resources allocated to the MS and the MS multislot class. For each PDCH allocated to the MS, an Uplink State Flag (R0... R7) is given to the MS.

The occurrence of the PDTCH/U and/or the PACCH/U at given block(s) Bx (where Bx = B0...Bn; n=5 for the PDTCH/HU and n=11 for the PDTCH/FU) in the 52-multiframe structure for a given MS on a given PDCH shall be indicated by the value of the Uplink State Flag (USF) contained in the header of the preceding block transmitted in the downlink of the same PDCH or in the case of special extended dynamic allocation by the PDCH/D that has the same index in the downlink PDCH ordered list as the index of the PDCH/U in the uplink PDCH ordered list, that is to say B(x-1) in the same multiframe if x(1 or B(n) in the previous multiframe if x=0. If the USF in block B(x‑1) indicates that block B(x) shall be used by an MS for which the USF_GRANULARITY is set to 1 (corresponding to 4 blocks) in the last assignment message, that MS shall also use the three following blocks. The USF corresponding to the last three blocks shall be set to an unused value. The MS may transmit a PDTCH block or a PACCH block on any of the uplink blocks used by the MS. The occurrence of the PACCH/U associated to a PDTCH/D shall be indicated by the network by polling the MS (see 3GPP TS 44.060).

NOTE:
This subclause specifies how the network shall signal that the MS is allowed to use the uplink. The operation of the MS is specified in 3GPP TS 44.060. In particular cases of extended dynamic allocation or special extended dynamic allocation or exclusive allocation, the MS may not need to monitor the USF on all allocated PDCHs.

NOTE:
The PDCH/HU is only assigned in exclusive allocation (see 3GPP TS 44.060).

NOTE: 
A MS using packet uplink traffic channels mapped to the same physical channel than an uplink PCCCH in extended dynamic allocation or special extended dynamic allocation MAC mode is not required to check if allocated uplink PDTCH/U or PACCH/U blocks also belong to the PRACH.

For COMPACT, USF_GRANULARITY should be set to 0 (corresponding to 1 block) for dynamic allocation for the following cases:

i)
for odd timeslot numbers (TN) 1, 3, 5, and 7 in nominal and large cells;

ii)
for even timeslot numbers (TN) 0, 2, 4, and 6 in large cells.
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6.4.2.2
Multislot configurations for packet switched connections in A/Gb mode
In A/Gb mode, an MS may be allocated several PDTCH/Us or PDTCH/Ds for one mobile originated or one mobile terminated communication respectively. The total number of allocated PDTCH/Us and PDTCH/Ds shall not exceed the total number of uplink and downlink timeslots that can be used by the MS per TDMA frame (i.e., the parameter ‘Sum’ specified in Annex B). In this context allocation refers to the list of PDCH given in the assignment message and that may dynamically carry the PDTCHs for that specific MS.

If there are m timeslots allocated for reception and n timeslots allocated for transmission:

–
For a multislot class type 1 MS, there shall be Min(m,n,2) reception and transmission timeslots with the same TN;

–
For a multislot class type 2 MS, there shall be Min(m,n) reception and transmission timeslots with the same TN.
If dynamic allocation is used, the PACCH may be mapped onto any of the allocated PDCHs. If extended dynamic allocation or special extended dynamic allocation is used, the mapping of PACCH onto the allocated PDCHs is specified in 3GPP TS 44.060.

For multislot class type 1 MS, the following table lists the number of slots that are possible to allocate (provided that it is supported by the MS according to its multislot class) for different medium access modes (see 3GPP TS 44.060). It also indicates if the network shall apply Tra or Tta (see annex B), and if Shifted USF operation shall apply (see 3GPP TS 44.060).

Note:
In case of extended dynamic allocation, the MS needs to support USF monitoring on all assigned uplink PDCHs as defined in 3GPP TS 44.060. This also restricts timeslot allocations where USF monitoring is not possible for all assigned uplink PDCHs, specifically because of the dedicated channel in case of dual transfer mode.

Table 6.4.2.2.1: Multislot configurations for packet switched connections in A/Gb mode
	Medium access mode
	No of Slots
	Tra
shall apply
	Tta
shall apply
	Applicable Multislot classes
	Note

	Downlink, any mode
	1-6
	Yes
	-
	1-12, 19-45
	

	
	7-8
	No
	-
	24-29
	1,2

	Uplink, Dynamic
	1-2
	Yes
	-
	1-12, 19-45
	

	Uplink, Ext. Dynamic
	1-3
	Yes
	-
	1-12, 19-45
	

	
	4
	-
	Yes
	12, 22-23,27-29
	2

	
	4
	Yes
	-
	33-34, 38-39, 43-45
	2

	
	5
	Yes
	-
	34, 39
	2,3,5

	
	5
	-
	Yes
	44-45
	2,4

	
	6
	-
	Yes
	45
	2,4,5

	Down + up, Dynamic
	d+u = 2-5, u < 3
	Yes
	-
	1-12, 19-45
	

	
	d+u = 6, u<3
	Yes
	-
	30-45
	2,3

	
	d+u = 7, u<3
	-
	Yes
	40-45
	2,4

	Down + up, Ext. Dynamic
	d+u = 2-4
	Yes
	-
	1-12, 19-45
	

	
	d+u = 5, d > 1
	Yes
	-
	8-12, 19-45
	

	
	d = 1, u = 4
	-
	Yes
	12, 22-23, 27-29
	2

	
	d = 1, u = 4
	Yes
	-
	33-34, 38-39, 43-45
	2

	
	d+u = 6, d>1
	Yes
	-
	30-45
	2,3

	
	d = 1, u = 5
	Yes
	-
	34,39
	2,3,5

	
	d = 1, u = 5
	-
	Yes
	44-45
	2,4

	
	d+u = 7, d>1
	-
	Yes
	40-45
	2,4

	
	d = 1, u = 6
	-
	Yes
	45
	2,4,5

	Special Ext Dynamic
	
	Yes
	
	
	6

	Note 1
Normal measurements are not possible (see 3GPP TS 45.008).

Note 2
Normal BSIC decoding is not possible (see 3GPP TS 45.008).

Note 3
TA offset required for multislot classes 35-39.

Note 4
TA offset required for multislot classes 40-45.

Note 5
Shifted USF operation shall apply (see 3GPP TS 44.060)
Note 6
Applicable to DTM multislot classes
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6.4.2.3
Multislot configurations for dual transfer mode in A/Gb mode
For DTM in A/Gb mode, a multislot configuration consists of a single traffic channel (TCH, O-TCH or E-TCH) and one or more packet data traffic channels (PDTCH) together with associated control channels allocated to the same mobile station. The mix of full and half rate packet data channels is not allowed in the uplink. This mix is only defined for the downlink direction and only supported by mobile stations indicating Extended GPRS DTM Multi Slot Class or Extended EGPRS DTM Multi Slot Class capability (See 3GPP TS 24.008). The PDTCH/H is only allowed on the time slot allocated for half rate circuit switched connection.
The network shall leave a gap of at least one radio block between the old and the new configuration, when the allocation is changed and PDCHs with the lowest numbered timeslot are not the same in the old and new configuration. For multislot class type 1 MS, the gap shall be left in both uplink and downlink when the lowest numbered timeslot for the combined uplink and downlink configuration is changed.

6.4.2.3.1
Uplink and Downlink PDCH Ordered Lists

Two ordered lists of timeslot numbers are defined in Special Extended Dynamic Allocation MAC mode,  the “uplink PDCH ordered list”, and the “downlink PDCH ordered list”. These sets are constructed according to the following, where Tx, Rx, Tra, and Sum are as defined according to the MS multislot class capability in Annex B. In the following Tx_max is defined by max(0,min(Sum-3, Tx-1)) and the multislot configuration in DTM contains a traffic channel on timeslot Ncs . 

The uplink PDCH ordered list is defined as the largest contiguous ordered list of timeslots [Ncs +1, Ncs +2 , Ncs +3, …, Ncs +j] so that the number j of timeslots is at most Tx_max, each timeslot no greater than 7, and time Tra is available between the uplink of the last timeslot in the set and downlink of timeslot Ncs in the next TDMA frame. If the multislot configuration in DTM contains a half rate traffic channel then the uplink PDCH ordered list additionally contains the timeslot Ncs–1 at the end of the ordered list (provided this value is greater than 0), hence contains the j+1 timeslots [Ncs +1, Ncs+2, …., Ncs +j, Ncs-1] which is in any case includes no more than Tx_max+1 timeslots.

The downlink PDCH ordered list is defined as follows. An ordered list ‘lhs’ is defined which is the longest contiguous ordered list of timeslots [Ncs‑1, Ncs‑2 , Ncs‑3, …, Ncs‑q] containing no more than min(j-1, Rx-2)  timeslots such that all timeslots are greater or equal to 0 and such that time Tra is available between the downlink of the lowest numbered timeslot in the set and uplink of timeslot Ncs in the previous TDMA frame. Then the oredered set ‘rev’ is defined as result of the concatenation of the timeslot Ncs+1 provided Ncs<7, or otherwise the empty set, followed by the set ‘lhs’. This yields the result [Ncs+1, Ncs‑1, Ncs‑2 , Ncs‑3, …, Ncs‑q] otherwise it yields [Ncs‑1, Ncs‑2 , Ncs‑3, …, Ncs‑q] ). The downlink PDCH ordered list is defined as the ordered list ‘rev’ in reversed order providing Ncs<7 this yields no more than min(j , Rx-1) elements [Ncs-q, …, Ncs-1, Ncs+1] otherwise it yields [Ncs‑q, …, Ncs‑1]). If the multislot configuration in DTM contains a half rate traffic channel then timeslot Ncs is additionally appended at the end of the downlink PDCH ordered list, hence the resulting ordered list will contain no more than  min(j+1 , Rx) elements: providing Ncs<7 this yields [Ncs-q, …, Ncs-1, Ncs+1, Ncs], otherwise it yields [Ncs-q, …, Ncs-1, Ncs].

The index of a timeslot number in these ordered lists is defined as the position at which it occurs in the ordered list, where the first timeslot in the list has index 1, 2nd has index 2 and so on.
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Annex E (informative):
Special Extended Dynamic Allocation Illustrative Multislot Configurations

Figure E-1 below shows examples of special extended dynamic allocation multislot configurations for a class 12 and class 39 MS. Figure E-1 explains the notation used in succeeding figures. The relationship between USF and used uplink PDCH timeslot numbers is illustrated here but defined in 44.060.
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Figure E-1 Key to Figures
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Figure E-3 Example Special Extended Dyanamic Allocation Multislot Configurations
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Figure E-4 Example Special Extended Dyanamic Allocation Multislot Configurations
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Figure E-5 Example Special Extended Dyanamic Allocation Multislot Configurations
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Figure E-6 Example Special Extended Dyanamic Allocation Multislot Configurations
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