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3.2
Traffic channels

3.2.1
General

Traffic channels (TCH's) are intended to carry either encoded speech or user data in circuit switched mode. Five general forms of traffic channel are defined:

i)
Full rate traffic channel (TCH/F). This channel carries information at a gross rate of 22,8 kbit/s.

ii)
Half rate traffic channel (TCH/H). This channel carries information at a gross rate of 11,4 kbit/s.

iii)
Enhanced circuit switched full rate traffic channel (E-TCH/F). This channel carries information at a gross rate of 69,6 kbit/s including the stealing symbols.

iv)
8-PSK full rate traffic channel (O-TCH/F). This channel carries information at a gross rate of 68,4 kbit/s.

v)
8-PSK half rate traffic channel (O-TCH/H). This channel carries information at a gross rate of 34,2 kbit/s.

Packet data traffic channels (PDTCH's) are intended to carry user data in packet switched mode. For the purpose of this EN, any reference to traffic channel does not apply to PDTCH unless explicitly stated.

All traffic channels are bi-directional unless otherwise stated. Unidirectional downlink full rate channels, TCH/FD, are defined as the downlink part of the corresponding TCH/F.

Multiple full rate channels can be assigned to the same MS. This is referred to as multislot configurations, which is defined in subclause 6.4.2.1.

Multiple packet data traffic channels can be assigned to the same MS or, in the case of point-to-multipoint transmission, a group of MSs. This is referred to as multislot packet configurations, as defined in subclause 6.4.2.2 and subclause 6.4.2.3a.

A combination of a half rate traffic channel and a half rate packet data traffic channel on the same basic physical channel can be assigned to the same MS as defined in subclause 6.4.2.3.

A combination of a traffic channel and one or more full rate packet data traffic channels can be assigned to the same MS.

The specific traffic channels available in the categories of speech and user data are defined in the subclauses following.

**** next modified subclause ****

3.2.4
Packet data traffic channels (PDTCH)

A PDTCH/F corresponds to the resource assigned to a single MS or, in the case of point-to-multipoint transmission, to multiple MSs on one physical channel for user data transmission. Due to the dynamic multiplexing onto the same physical channel of different logical channels (see subclause 6.3.2), a PDTCH/F using GMSK modulation carries information at an instantaneous bit rate ranging from 0 to 22,8 kbit/s. A PDTCH/F using 8PSK modulation carries information (including stealing symbols) at an instantaneous bit rate ranging from 0 to 69,6 kbit/s.

A PDTCH/H corresponds to the resource assigned to a single MS on half a physical channel for user data transmission. The maximum instantaneous bit rate for a PDTCH/H is half that for a PDTCH/F.

All packet data traffic channels are uni-directional, either uplink (PDTCH/U), for a mobile originated packet transfer or downlink (PDTCH/D) for a mobile terminated packet transfer.

In the case of point-to-multipoint transmission, a PDTCH/D can be used for communication with multiple MSs.

**** next modified subclause(s) ****

3.3.3
Common control type channels

3.3.3.1
Common control type channels, known when combined as a common control channel (CCCH)
i)
Paging channel (PCH): Downlink only, used to page mobiles.

ii)
Random access channel (RACH): Uplink only, used to request assignment of a SDCCH.

iii)
Access grant channel (AGCH): Downlink only, used to assign a SDCCH or directly a TCH.

iv)
Notification channel (NCH): Downlink only, used to notify mobile stations of voice group and voice broadcast calls.

3.3.3.2
Packet Common control channels

3.3.3.2.1
Packet Common Control Channels (PCCCH)

i)
Packet Paging channel (PPCH): Downlink only, used to page MS.

ii)
Packet Random access channel (PRACH): Uplink only, used to request assignment of one or several PDTCHs (for uplink or downlink direction).

iii)
Packet Access grant channel (PAGCH): Downlink only, used to assign one or several PDTCH.

If a PCCCH is not allocated, the information for packet switched operation is transmitted on the CCCH. If a PCCCH is allocated, it may transmit information for circuit switched operation.

The PCCCH channel of a cell shall be allocated on the same frequency band (see 3GPP TS 45.005) as the BCCH channel of that cell.

3.3.3.2.2
COMPACT Common Control Channels (CPCCCH)

i)
Packet Paging channel (CPPCH): Downlink only, used to page MS.

ii)
Packet Random access channel (CPRACH): Uplink only, used to request assignment of one or several PDTCHs (for uplink or downlink direction).

iii)
Packet Access grant channel (CPAGCH): Downlink only, used to assign one or several PDTCH.

**** next modified subclause(s) ****

3.3.6.3
CTS access request channel (CTSARCH)

Uplink only, used to request assignment of a dedicated RR connection.

**** next modified subclause(s) ****

6.3.1.2
Key to the mapping table of clause 7

The following relates to the tables of clause 7. The columns headed:

i)
"Channel designation" gives the precise acronym for the channel to which the mapping applies.

ii)
"Sub‑channel number" identifies the particular sub‑channel being defined where a basic physical channel supports more than one channel of this type.

iii)
"Direction" defines whether the mapping given applies identically to downlink and uplink (D&U), or to downlink (D) or uplink (U) only.

iv)
"Allowable timeslots assignments" defines whether the channel can be supported on, or assigned to, any of the timeslots, or only on specific timeslots.

v)
"Allowable RF channel assignments" defines whether the channel can use any or all of the radio frequency channels in the cell allocation (CA), or only the BCCH carrier (C0). It should be noted that any allocated channel Cx within CA could be any radio frequency channel, and that no ordering of radio frequency channel number is implied. For example, allocated channel C0 need not have the lowest radio frequency channel number of the allocation.

vi)
"Burst type" defines which type of burst as defined in clause 5.2 is to be used for the physical channel.

vii)
"Repeat length in TDMA frames" defines how many TDMA frames occur before the mapping for the interleaved blocks repeats itself e.g. 51.

viii)
"Interleaved block TDMA frame mapping" defines, within the parentheses, the TDMA frames used by each interleaved block (e.g. 0..3). The numbers given equate to the TDMA frame number (FN) modulo the number of TDMA frames per repeat length; Therefore, the frame is utilized when:


TDMA frame mapping number = (FN)mod repeat length given

Where there is more than one block shown, each block is given a separate designation e.g. B0, B1. Where diagonal interleaving is employed then all of the TDMA frames included in the block are given, and hence the same TDMA frame number can appear more than once (see 3GPP TS 45.003). Also, for E-TCH/F28.8, E-TCH/F32.0 and E-TCH/F43.2, the same frame number appears for the inband signalling message and for several interleaved blocks. It should be noted that the frame mapping for the SACCH/T channel differs according to the timeslot assigned in order to lower the peak processing requirements of the BSS.

**** next modified subclause(s) ****

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 assignment messages (see 3GPP TS 44.060). PACCH/U shall be allocated respecting the resources assigned to the MS and the MS multislot class. For each PDCH assigned 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 shifted USF on the downlink of a PDCH with a relationship to the uplink PDCH as defined in 3GPP TS 44.060), 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 exclusive allocation, the MS may not need to monitor the USF on all the downlink timeslots corresponding to the assigned uplink 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 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.

6.3.2.2.2
Mapping of the Packet Timing Advance Control Channel (PTCCH/U)

The PDCH carrying the PTCCH/U of one MS is defined in the resource assignment message (see 3GPP TS 44.060). PTCCH/U shall be mapped to one of the time slots where PDTCH(s) are allocated to the MS. PTCCH/U shall be allocated respecting the resources assigned to the MS and the MS multislot class. An MS shall be allocated a sub-channel of the PTCCH/U (0...15) as defined in table 6 of clause 7, where the sub-channel number is equal to the Timing Advance Index (TAI) indicated in the resource allocation message (see 3GPP TS 44.060).

**** next modified subclause(s) ****

6.3.2.3
Mapping of the downlink channels

6.3.2.3.1
Mapping of the (PDTCH/D) and PACCH/D

The PDCH where the MS may expect occurrence of its PDTCH/D(s) for a mobile terminated transfer or its PACCH/D, for both mobile originated and mobile terminated transfer are indicated in resource assignment messages (see 3GPP TS 44.060). PDTCH/D and PACCH/D can be mapped dynamically on all blocks except those used for PBCCH (see subclause 6.3.2.3.3). The logical channel type shall be indicated in the block header. The mobile owner of the PDTCH/D or PACCH/D shall be indicated by the TFI (Temporary Frame Identifier) (see 3GPP TS 44.060).

If PDTCH/D is mapped on blocks, which may be used for PCCCH and where paging may appear, the network shall only use coding schemes CS-1 to CS-4.

NOTE: 
This restriction is needed to avoid the expiry of the downlink signalling counter (DSC) for non-EGPRS capable mobile stations in case the network uses MCS-1 to MCS-9. CS-1 should be favoured, as it provides the strongest error protection.

**** next modified subclause(s) ****

6.4.1
Permitted channel combinations onto a basic physical channel

The following are the permitted ways, as defined by 3GPP TS 44.003, in which channels can be combined onto basic physical channels for one or several MSs.

The following definitions are used in the list of combinations below. 

	Combination designation
	Channel combination

	SUB_TA
	TCH/H + FACCH/H + SACCH/TH

	SUB_T
	TCH/H

	SUB_PA
	PDTCH/H + PACCH/H

	SUB_TE
	TCH/H + FACCH/H + SACCH/TPH + EPCCH/H

	SUB_OTA
	O-TCH/H + O-FACCH/H + SACCH/TH

	SUB_OT
	O-TCH/H

	SUB_OTE
	O-TCH/H + O-FACCH/H + SACCH/TPH + EPCCH/H


Numbers appearing in parenthesis after channel designations indicate sub‑channel numbers. (0..n) shall be interpreted as subchannel 0, 1,…,n-1 and n. Channels and sub‑channels need not necessarily be assigned.

i) TCH/F + FACCH/F + SACCH/TF

ii) O-TCH/F + O-FACCH/F + SACCH/TF

iii) FCCH + SCH + BCCH + CCCH

iv) FCCH + SCH + BCCH + CCCH + SDCCH/4(0..3) + SACCH/C4(0..3)

v) BCCH + CCCH

vi) SDCCH/8(0 .7) + SACCH/C8(0 . 7)

vii) TCH/F + FACCH/F + SACCH/M

viii) TCH/F + SACCH/M

ix) TCH/FD + SACCH/MD

x) PBCCH + PCCCH + PDTCH/F + PACCH/F + PTCCH/F

xi) PCCCH + PDTCH/F + PACCH/F + PTCCH/F

xii) PDTCH/F + PACCH/F + PTCCH/F

xiii) CTSBCH + CTSPCH + CTSARCH + CTSAGCH

xiv) CTSPCH + CTSARCH + CTSAGCH

xv) CTSBCH

xvi) CTSBCH + TCH/F + FACCH/F + SACCH/CTS

xvii) E-TCH/F + E-IACCH/F + E-FACCH/F + SACCH/TF

xviii) E-TCH/F + E-IACCH/F + E-FACCH/F + SACCH/M

xix) E-TCH/F + E-IACCH/F + SACCH/M

xx) E-TCH/FD + E-IACCH/F + SACCH/MD

xxi) CFCCH + CSCH + CPBCCH + CPCCCH + PDTCH/F + PACCH/F + PTCCH/F

xxii) CPCCCH + PDTCH/F + PACCH/F + PTCCH/F

xxiii) O-TCH/F + O-FACCH/F + SACCH/TPF + EPCCH/F

xxiv) TCH/F + FACCH/F + SACCH/TPF + EPCCH/F

xxv) TCH/F + FACCH/F + SACCH/MP + EPCCH/M

xxvi) TCH/F + SACCH/MP + EPCCH/M

xxvii) TCH/FD + SACCH/MPD + EPCCH/MD

xxix)
PDTCH/F + PACCH/F + SACCH/TF

xxx)
PDTCH/F + PACCH/F + SACCH/TPF + EPCCH/F

xxxi)
PDTCH/F + PACCH/F + SACCH/M

xxxii)
PDTCH/FD + PACCH/FD + SACCH/MD

xxxiii)
PDTCH + PACCH/F + SACCH/M + EPCCH/M

xxxiv)
PDTCH + PACCH/F + SACCH/M + EPCCH/MD

xxxv)
PRACH + PDTCH/U + PACCH/U + PTCCH/U + MPRACH

xxxvi)
PDTCH/U + PACCH/U + PTCCH/U + MPRACH

The following combinations of half rate channels are allowed on a basic physical channel for a single mobile, where the second half rate channel need not be assigned:

a1)
SUB_TA + SUB_T
(Lm + Lm configuration)

a2)
SUB_TA + SUB_OT
(Lm + Lm configuration)

a3)
SUB_TA + SUB_PA
(DTM single slot)

a4)
SUB_TE + SUB_T
(Lm + Lm configuration)

a5)
SUB_TE + SUB_OT
(Lm + Lm configuration)

a6)
SUB_TE + SUB_PA
(DTM single slot)

a7)
SUB_OTA + SUB_OT
(Lm + Lm configuration)

a8)
SUB_OTA + SUB_T
(Lm + Lm configuration)

a9)
SUB_OTA + SUB_PA
(DTM single slot)

a10)
SUB_OTE + SUB_OT
(Lm + Lm configuration)

a11)
SUB_OTE + SUB_T
(Lm + Lm configuration)

a12)
SUB_OTE + SUB_PA
(DTM single slot)

The following combinations of half rate channels are allowed on a basic physical channel for two mobiles:

b1)
SUB_TA + SUB_TA

b2)
SUB_TA + SUB_TE

b3)
SUB_TA + SUB_OTA

b4)
SUB_TA + SUB_OTE

b5)
SUB_TE + SUB_TE

b6)
SUB_TE + SUB_OTA

b7)
SUB_TE + SUB_OTE

b8)
SUB_OTA + SUB_OTA

b9)
SUB_OTA + SUB_OTE

b10)
SUB_OTE + SUB_OTE

NOTE 0: 
CCCH = PCH+ RACH + AGCH + NCH.

PCCCH = PPCH+PRACH+PAGCH


CPCCCH = CPPCH + CPRACH + CPAGCH

NOTE 1:
Where the SMSCB is supported, the CBCH replaces SDCCH number 2 in cases v) and vii) above.

NOTE 2:
A combined CCCH/SDCCH allocation (case v) above) may only be used when no other CCCH channel is allocated.

NOTE 3:
Combinations viii), ix), x), xix), xx), xxi), xxix), xxx), xxxi) and xxxii) are used without EPC in multislot configurations as defined in subclause 6.4.2.

NOTE 4:
Combinations xiv), xv), xvi) and xvii) shall be used in CTS; combinations xiv), xvi) and xvii) shall be mutually exclusive; combinations xiv) and xv) shall also be mutually exclusive.

NOTE 5:
Combinations xxii) and xxiii) shall be used for COMPACT on serving time groups.

NOTE 6:
Combinations i), ii), xiii), xxv), xxiv) or any of a1) to a12) shall be used for single timeslot operation in DTM.

NOTE 7:
A unidirectional TCH combination i), viii), ix) or x) may be combined with the corresponding E-TCH combination xviii), xix), xx) or xxi) respectively in the other direction.

NOTE 8:
Combinations xxvi), xxvii), xxviii) , xxxii), xxxiii) and xxxiv) are used with EPC in multislot configurations as defined in subclause 6.4.2.

NOTE 9:
The basic physical channel onto which channels can be combined according to combinations i), ii), viii), ix), x), xviii), xix), xx), xxi), xxiv), xxv), xxvi), xxvii), xxviii), xxix), xxx), xxxi), xxxii), xxxiii) and xxxiv) is referred to as dedicated basic physical subchannel full rate (DBPSCH/F) in Iu mode.

NOTE 10:
The basic physical channel onto which channels can be combined according to combinations xi), xii) and xiii) is referred to as shared basic physical subchannel full rate (SBPSCH/F) in Iu mode.

NOTE 11:
The part of the basic physical channel onto which channels can be combined according to combinations SUB_TA, SUB_T, SUB_PA, SUB_TE, SUB_OTA, SUB_OT, SUB_OTE is referred to as dedicated basic physical subchannel half rate (DBPSCH/H) in Iu mode.

NOTE 12:
The part of the basic physical channel onto which channels can be combined according to combination SUB_PA is referred to as shared basic physical subchannel half rate (SBPSCH/H) in Iu mode.

NOTE 13:
The parts of the basic physical channel onto which SDCCH and SACCH can be combined according to combination v) are referred to as dedicated basic physical subchannels for SDCCH/4 and SACCH/C4 (DBPSCH/S4) in Iu mode.

NOTE 14:
The parts of the basic physical channel onto which SDCCH and SACCH can be combined according to combination vii) are referred to as dedicated basic physical subchannels for SDCCH/8 and SACCH/C8 (DBPSCH/S8) in Iu mode.

NOTE 15:
Combinations xxxv) and xxxvi) are used only for MBMS.

6.4.2
Multislot configurations

A multislot configuration consists of multiple circuit or packet switched traffic channels together with associated control channels, assigned to the same MS or, in the case of point-to-multipoint transmission, a group of MSs. The multislot configuration occupies up to 8 basic physical channels, with different timeslots numbers (TN) but with the same frequency parameters (ARFCN or MA, MAIO and HSN) and the same training sequence (TSC).

6.4.2.1
Multislot configurations for circuit switched connections in A/Gb mode
In A/Gb mode, two types of multislot configurations exist, symmetric and asymmetric. The symmetric case consists of only bi-directional channels. The asymmetric case consists of both bi-directional and unidirectional downlink channels.

The occupied physical channels shall consist of the following channel combinations as defined in subclause 6.4.1.

one main channel of type viii) or xix) +

x secondary channels of type ix) or xx) +

y secondary channels of type x) or xxi)

When in EPC mode (see 3GPP TS 45.008) the occupied physical channels shall consist of the following channel combinations as defined in subclause 6.4.1.

one main channel of type xxvi) +

x secondary channels of type xxvii) +

y secondary channels of type xxviii)

where

0<= x <= 7, y = 0






for symmetric multislot configuration




0<= x <= 6, 1 <= y <= 7, x+y <= 7

for asymmetric multislot configuration

The main channel is the bi-directional channel that carries the main signalling (FACCH and SACCH) for the multislot configuration. The position of the main channel is indicated by the assignment message (3GPP TS 44.018). Secondary channels may be added or removed without changing the main channel.

The assignment of channels to a Multislot Configuration must always consider the multislot capability of the MS, as defined by the multislot class described in annex B.

There is no limitation in this TS to the possible TCH types (see subclause 3.2) which may be used in a Multislot Configuration.

High Speed Circuit Switched Data (HSCSD) is one case of multislot configuration. The full rate traffic channels of a HSCSD configuration shall convey the same user bit rate (see subclause 3.2.3).

NOTE:
For the maximum number of timeslots to be used for a HSCSD, see 3GPP TS 23.034.

6.4.2.2
Multislot configurations for packet switched connections in A/Gb mode
In A/Gb mode, an MS may be assigned several PDTCH/Us or PDTCH/Ds for one mobile originated or one mobile terminated communication respectively. The total number of assigned 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 "assignment" 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 assigned for reception and n timeslots assigned 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.
The mapping of PACCH onto the assigned downlink PDCHs or the allocated uplink 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 assign (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 the downlink PDCHs corresponding to (i.e. with the same timeslot number as) all assigned uplink PDCHs as defined in 3GPP TS 44.060.

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
	d = 1-6
	Yes
	-
	1-12, 19-45
	

	
	d = 7-8
	No
	-
	24-29
	1,2

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

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

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

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

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

	
	u = 5
	-
	Yes
	44-45
	2,4

	
	u = 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
	2,6

	
	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

	Note 0
If the downlink timeslots assigned to the mobile station are not contiguous, d shall also include the number of downlink timeslots not assigned to the mobile station that are located between assigned downlink timeslots. Similarly, if the uplink timeslots assigned to the mobile station are not contiguous, u shall also include the number of uplink timeslots not assigned to the mobile station that are located between assigned uplink timeslots.

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
The network may fallback to a lower multislot class and may not apply Tra. A multislot class 38 or 39 MS shall in this case use Tta for timing advance values below 31.


For multislot class type 2 MS, all assignments according to its multislot class are possible independent of the MAC mode.

The occupied physical channels shall consist of a combination of configurations xi, xii and xiii as defined in subclause 6.4.1. For COMPACT, the occupied physical channels shall consist of a combination of configurations xiii), xxii), and xxiii), as defined in subclause 6.4.1.

The network shall leave a gap of at least one radio block period between the old and the new configuration, when the assignment 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. For multislot class type 2 MS, the gap shall be left in the link (uplink and/or downlink) where the lowest numbered timeslot has been changed. 

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 assigned 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 assigned for half rate circuit switched connection.

Note:
In the case of extended dynamic allocation, the MS needs to support USF monitoring on the downlink PDCHs corresponding to (i.e. with the same timeslot number as) all assigned uplink PDCHs, as defined in 3GPP TS 44.060.  This also restricts multislot configurations where USF monitoring is not possible for all assigned uplink PDCHs because of the presence of the dedicated channel. As an exception, if the mobile station indicates support of DTM high multislot class capability, the network may assign a multislot configuration where USF monitoring is not possible for all assigned uplink PDCHs because of the presence of the dedicated channel. In this case, the mobile station behaves as described in 3GPP TS 44.060.
The network shall leave a gap of at least one radio block between the old and the new configuration, when the assignment 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.

6.4.2.3a
Multislot configurations for MBMS in A/Gb mode
In A/Gb mode, the network may assign several PDTCH/Ds for one broadcast/multicast session (see 3GPP TS 44.060). The total number of assigned PDTCH/Ds for one broadcast/multicast session shall not exceed 5 (4 if the MS must listen to the (P)BCCH and (P)CCCH in addition to the timeslots allocated for MBMS data transfer). In this context “assignment” refers to the list of PDCHs given in the assignment message and that may dynamically carry the PDTCHs. The PACCH/D may be mapped onto any of the assigned PDCHs.

An MBMS capable mobile station shall be capable of receiving one or more broadcast/multicast sessions on up to 5 contiguous timeslots within a TDMA frame (4 if the MS must listen to the (P)BCCH and (P)CCCH in addition to the timeslots assigned for MBMS data transfer). If the timeslots are not contiguous, the number of downlink timeslots not listened to by the mobile station that are located between downlink timeslots that are listened to shall also be included in this number.
NOTE 1:
When receiving multiple broadcast/multicast sessions, the number of sessions that the mobile station can simultaneously receive depends on the radio resources assignment for the corresponding MBMS radio bearers.

As an exception in the case where the mobile station needs to listen to the (P)BCCH and (P)CCCH in addition to the timeslots assigned for MBMS data transfer, if PBCCH is present in the cell and BS_PCC_CHANS=1, the total number of PDTCH/Ds assigned for one broadcast/multicast session may equal 5 (including the PDTCH/D carried on the PDCH where PBCCH/PCCCH is mapped on). An MBMS capable mobile station shall then be capable of receiving one or more broadcast/multicast sessions on up to 5 contiguous timeslots within a TDMA frame, and in addition listen to the (P)BCCH and (P)CCCH, if the following conditions are met:

-
the PDCH where PBCCH/PCCCH is mapped on is adjacent to the other PDCHs assigned for the MBMS radio bearer(s); and

-
the same frequency parameters apply over the 5 PDCHs.    
Additionally, up to one uplink timeslot per broadcast/multicast session may be assigned for PACCH/U. The timeslot allocated for transmission shall have the same TN as one of the timeslots used for reception. A multislot class type 1 MS receiving more than one broadcast/multicast session may transmit on up to two uplink timeslots, depending on the radio resources assigned for the MBMS radio bearers. The number (m) of timeslots listened to by the mobile station for the reception of one or more broadcast/multicast sessions and the number (n) of timeslots used by the mobile station for the transmission on PACCH/U within a TDMA frame shall be such that the sum of m and n does not exceed 6 (5 in case the mobile station needs to listen to the (P)BCCH and (P)CCCH in addition to the timeslots assigned for MBMS data transfer and the exception described in this sub-clause does not apply).
While in broadcast/multicast receive mode, an MBMS-capable MS shall be capable of receiving, in addition to the timeslots assigned for data transfer, on at least one further timeslot in order to read the BCCH and CCCH or the PBCCH and PCCCH (with the exception described in this sub-clause, where the timeslot carrying the PBCCH and PCCCH is one of the timeslots assigned for data transfer). This requirement does however not apply when the network transmits system information and paging messages on the PACCH of the MBMS radio bearer (see sub-clause 6.5.1, item xxii). The maximum number of timeslots that an MS is required to receive upon within a TDMA frame is 5, and the timeslots shall be assigned within a window of maximum size Rx=6. The number of PDTCH/Ds assigned and their TN shall be such that an MS receiving a given broadcast/multicast session shall be able to read the BCCH and CCCH or the PBCCH and PCCCH without interrupting the reception of the broadcast/multicast session and the transmission on the uplink timeslot, if assigned, unless system information and paging messages are sent on the PACCH of the MBMS radio bearer. Depending on the number of CCCH or PCCCH allocated in the cell, the network may need to restrict the number of PDTCH/Ds assigned to one broadcast/multicast session.

For an MBMS capable mobile station, the minimum requirements shall be Rx=6, Tx=2, Sum=6, Tta=Ttb=Tra=Trb=1.

6.4.2.4
Multislot configurations for DBPSCH in Iu mode 

6.4.2.4.1
TCHs assigned
For a multislot class type 1 MS supporting MBMS, the values of Ttb and Tra shall be equal to 1 (i.e. multislot classes 31-34, 41-45, see Annex B).

NOTE 2:
Multislot classes 30 and 40 are not included since the corresponding mobile stations cannot transmit on up to two uplink timeslots.

6.4.2.4.2
PDTCHs assigned 

In Iu mode, two types of multislot configurations exist, symmetric and asymmetric. The symmetric case consists of only bi-directional basic physical subchannels. The asymmetric case consists of both bi-directional and unidirectional downlink basic physical subchannels.

The occupied physical channels shall consist of the following channel combinations as defined in subclause 6.4.1.

x channels of type xxxi) +

y channels of type xxxii)

When in EPC mode (see 3GPP TS 45.008) the occupied physical channels shall consist of the following channel combinations as defined in subclause 6.4.1.

x channels of type xxxiii) +

y channels of type xxxiv)

where

1<= x <= 8, y = 0






for symmetric multislot configuration




1<= x <= 7, 1 <= y <= 7, x+y <= 8

for asymmetric multislot configuration

The assignment of channels to a Multislot Configuration must always consider the multislot capability of the MS, as defined by the multislot class described in annex B.

6.4.2.4.3
TCHs and PDTCHs assigned
Multislot configurations for DBPSCH may consist of a mixed assignment of TCHs and PDTCHs. The multislot configurations for TCH and PDTCH on DBPSCH in Iu mode are defined in sections 6.4.2.4.1 and 6.4.2.4.2. 

6.4.2.5 void

6.4.2.6
Multislot configurations for SBPSCH in Iu mode 

The multislot configurations for SBPSCH in Iu mode are equivalent to the multislot configurations for packet switched connections in A/Gb mode, which are defined in section 6.4.2.2.

6.4.2.7
Multislot configurations for dual transfer mode in Iu mode
For dual transfer mode in Iu mode, a multislot configuration comprises one or more DBPSCHs and one or more SBPSCH/F. The mobile station shall support every combination of these basic physical subchannels consistent with its multislot capability signalled to the GERAN (See TS 44.118). 
The network shall leave a gap of at least one radio block between the old and the new configuration, when the assignment is changed and SBPSCHs 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.

**** next modified subclause(s) ****

8.3.5
Multislot configurations

8.3.5.1
Multislot configurations for DBPSCHs assigned
A multislot configuration consists of multiple DBPSCH/F assigned to the same MS. The multislot configuration occupies up to 8 basic physical channels, with different timeslots numbers (TN) but with the same frequency parameters (ARFCN or MA, MAIO and HSN) and the same training sequence (TSC).

Two types of multislot configurations exist, symmetric and asymmetric. The symmetric case consists of only bi-directional channels. The asymmetric case consists of both bi-directional and unidirectional downlink channels.

The occupied physical channels shall consist of the following channel combinations as defined in subclause 8.3.4.

x channels of type f2) +

y channels of type f3)

When in EPC mode (see 3GPP TS 45.008) the occupied physical channels shall consist of the following channel combinations as defined in subclause 8.3.4.

x channels of type f5) +

y channels of type f6)

where

1<= x <= 8, y = 0






for symmetric multislot configuration




1<= x <= 7, 1 <= y <= 7, x+y <= 8

for asymmetric multislot configuration

The assignment of channels to a Multislot Configuration must always consider the multislot capability of the MS, as defined by the multislot class described in annex B.

8.3.5.2
Multislot configurations for dual transfer mode in Iu mode

The multislot configuration for dual transfer mode in Iu mode is the same as in 6.4.2.7. The only difference is that FLO is used on the assigned DBPSCHs. 

**** next modified subclause(s) ****

B.1
MS classes for multislot capability

When an MS supports the use of multiple timeslots it shall belong to a multislot class as defined below:

Table B.1

	Multislot class
	Maximum number of slots
	Minimum number of slots
	Type

	
	Rx
	Tx
	Sum
	Tta
	Ttb
	Tra
	Trb
	

	1
	1
	1
	2
	3
	2
	4
	2
	1

	2
	2
	1
	3
	3
	2
	3
	1
	1

	3
	2
	2
	3
	3
	2
	3
	1
	1

	4
	3
	1
	4
	3
	1
	3
	1
	1

	5
	2
	2
	4
	3
	1
	3
	1
	1

	6
	3
	2
	4
	3
	1
	3
	1
	1

	7
	3
	3
	4
	3
	1
	3
	1
	1

	8
	4
	1
	5
	3
	1
	2
	1
	1

	9
	3
	2
	5
	3
	1
	2
	1
	1

	10
	4
	2
	5
	3
	1
	2
	1
	1

	11
	4
	3
	5
	3
	1
	2
	1
	1

	12
	4
	4
	5
	2
	1
	2
	1
	1

	13
	3
	3
	NA
	NA
	a)
	3
	a)
	2

	14
	4
	4
	NA
	NA
	a)
	3
	a)
	2

	15
	5
	5
	NA
	NA
	a)
	3
	a)
	2

	16
	6
	6
	NA
	NA
	a)
	2
	a)
	2

	17
	7
	7
	NA
	NA
	a)
	1
	0
	2

	18
	8
	8
	NA
	NA
	0
	0
	0
	2

	19
	6
	2
	NA
	3
	b)
	2
	c)
	1

	20
	6
	3
	NA
	3
	b)
	2
	c)
	1

	21
	6
	4
	NA
	3
	b)
	2
	c)
	1

	22
	6
	4
	NA
	2
	b)
	2
	c)
	1

	23
	6
	6
	NA
	2
	b)
	2
	c)
	1

	24
	8
	2
	NA
	3
	b)
	2
	c)
	1

	25
	8
	3
	NA
	3
	b)
	2
	c)
	1

	26
	8
	4
	NA
	3
	b)
	2
	c)
	1

	27
	8
	4
	NA
	2
	b)
	2
	c)
	1

	28
	8
	6
	NA
	2
	b)
	2
	c)
	1

	29
	8
	8
	NA
	2
	b)
	2
	c)
	1

	30
	5
	1
	6
	2
	1
	1
	1
	1

	31
	5
	2
	6
	2
	1
	1
	1
	1

	32
	5
	3
	6
	2
	1
	1
	1
	1

	33
	5
	4
	6
	2
	1
	1
	1
	1

	34
	5
	5
	6
	2
	1
	1
	1
	1

	35
	5
	1
	6
	2
	1
	1+to
	1
	1

	36
	5
	2
	6
	2
	1
	1+to
	1
	1

	37
	5
	3
	6
	2
	1
	1+to
	1
	1

	38
	5
	4
	6
	2
	1
	1+to
	1
	1

	39
	5
	5
	6
	2
	1
	1+to
	1
	1

	40
	6
	1
	7
	1
	1
	1
	to
	1

	41
	6
	2
	7
	1
	1
	1
	to
	1

	42
	6
	3
	7
	1
	1
	1
	to
	1

	43
	6
	4
	7
	1
	1
	1
	to
	1

	44
	6
	5
	7
	1
	1
	1
	to
	1

	45
	6
	6
	7
	1
	1
	1
	to
	1


a)
= 1 with frequency hopping.


= 0 without frequency hopping.

b)
= 1 with frequency hopping or change from Rx to Tx.


= 0 without frequency hopping and no change from Rx to Tx.

c)
= 1 with frequency hopping or change from Tx to Rx.


= 0 without frequency hopping and no change from Tx to Rx.

to
= 31 symbol periods (this can be provided by a TA offset, i.e. a minimum TA value).

Type 1 MS are not required to transmit and receive at the same time.

Type 2 MS are required to be able to transmit and receive at the same time.

For HSCSD, only multislot classes 1 - 18 are recognised. An MS with a higher multislot class number shall indicate a suitable multislot class less than 19 for HSCSD applications (see 3GPP TS 44.018).

Rx:


Rx describes the maximum number of receive timeslots that the MS can use per TDMA frame. The MS must be able to support all integer values of receive TS from 0 to Rx (depending on the services supported by the MS). The receive TS need not be contiguous. For type 1 MS, the receive TS shall be assigned within window of size Rx, and no transmit TS shall occur between receive TS within a TDMA frame.

Tx:


Tx describes the maximum number of transmit timeslots that the MS can use per TDMA frame. The MS must be able to support all integer values of transmit TS from 0 to Tx (depending on the services supported by the MS). The transmit TS need not be contiguous. For type 1 MS, the transmit TS shall be assigned within window of size Tx, and no receive TS shall occur between transmit TS within a TDMA frame.

Sum:


Sum is the total number of uplink and downlink TS that can actually be used by the MS per TDMA frame. The MS must be able to support all combinations of integer values of Rx and Tx TS where 1 <= Rx + Tx <= Sum (depending on the services supported by the MS). Sum is not applicable to all classes.

Tta:

Tta relates to the time needed for the MS to perform adjacent cell signal level measurement and get ready to transmit.


For type 1 MS it is the minimum number of timeslots that will be allowed between the end of the previous transmit or receive TS and the next transmit TS when measurement is to be performed between. It should be noted that, in practice, the minimum time allowed may be reduced by amount of timing advance.


For type 1 MS that supports extended TA, the parameter Tta is increased by 1 if TA > 63 and there is a change from RX to TX.


For type 2 MS it is not applicable.

For circuit switched multislot configurations as defined in subclause 6.4.2.1, Tta is not applicable.

Ttb:

Ttb relates to the time needed for the MS to get ready to transmit. This minimum requirement will only be used when adjacent cell power measurements are not required by the service selected.


For type 1 MS it is the minimum number of timeslots that will be allowed between the end of the last previous receive TS and the first next transmit TS or between the previous transmit TS and the next transmit TS when the frequency is changed in between. It should be noted that, in practice, the minimum time allowed may be reduced by the amount of the timing advance.


For type 1 MS that supports extended TA, the parameter Ttb = 2 if TA > 63 and there is a change from RX to TX.


For type 2 MS it is the minimum number of timeslots that will be allowed between the end of the last transmit burst in a TDMA frame and the first transmit burst in the next TDMA frame.

Tra:

Tra relates to the time needed for the MS to perform adjacent cell signal level measurement and get ready to receive.


For type 1 MS it is the minimum number of timeslots that will be allowed between the previous transmit or receive TS and the next receive TS when measurement is to be performed between.


For type 2 MS it is the minimum number of timeslots that will be allowed between the end of the last receive burst in a TDMA frame and the first receive burst in the next TDMA frame.


An MS, except for multislot class 30 – 45, shall be able to decode SCH from a neighbour cell, independent of its relative timing, using an idle frame in combination with Tra from the preceding frame.

Trb:

Trb relates to the time needed for the MS to get ready to receive. This minimum requirement will only be used when adjacent cell power measurements are not required by the service selected.


For type 1 MS it is the minimum number of timeslots that will be allowed between the previous transmit TS and the next receive TS or between the previous receive TS and the next receive TS when the frequency is changed in between.


For type 2 MS it is the minimum number of timeslots that will be allowed between the end of the last receive burst in a TDMA frame and the first receive burst in the next TDMA frame.
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