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6.2
Mapping in frequency of logical channels onto physical channels

6.2.1
General

The parameters used in the function which maps TDMA frame number onto radio frequency channel are defined in subclause 6.2.2. The definition of the actual mapping function, or as it is termed, hopping sequence generation is given in subclause 6.2.3.

In CTS, the specific mapping in frequency depends on the start condition defined by the parameters given in subclause 6.2.2. The hopping sequence generation for CTS is given in subclause 6.2.3.

6.2.2
Parameters

The following parameters are required in the mapping from TDMA frame number to radio frequency channel for a given assigned channel.

General parameters of the BTS, specific to one BTS, and broadcast in the BCCH and SCH:

i)
CA: Cell allocation of radio frequency channels.

ii)
FN: TDMA frame number, broadcast in the SCH, in form T1, T2, T3' (see subclause 3.3.2). For COMPACT, FN is broadcast in the CSCH, in form R1, R2 (see subclause 3.2.2).

Specific parameters of the channel, defined in the channel assignment message:

i)
MA: Mobile allocation of radio frequency channels, defines the set of radio frequency channels to be used in the mobiles hopping sequence. The MA contains N radio frequency channels, where 1 ( N ( 64.


For COMPACT, the reduced MA (see 3GPP TS 44.060) shall be used for a fixed amount of data blocks, see section 6.2.4.

ii)
MAIO: Mobile allocation index offset.(0 to N‑1, 6 bits).


For COMPACT, MAIO_2 shall be used for the data blocks using the reduced MA.

iii)
HSN: Hopping sequence (generator) number (0 to 63, 6 bits).

In CTS, the following parameters are required in the mapping to radio frequency channel for a CTS-FP and CTS-MS pair. They are given by the CTS-FP to the CTS-MS during the non-hopping access procedure :

i)
VA: the vector a defines the elements which are used from the shift register to generate the codeword. The vector a shall be randomly chosen upon up to 16 non-repeating integer elements where 0 £ ai < 16 and ai ¹ aj for i ¹ j.

ii)
VV: the elements of vector v are added modulo 2 to the codeword from the shift register. For vector v, up to 16 binary elements shall be chosen randomly.

NOTE:
The length of the vectors a and v is dependent on the number of frequencies used for the hopping and can be truncated according to the number of frequencies used (see vi) below).

iii)
CSR: current shift register contents. In order that a CTS-MS is able to synchronize on a running hopping sequence the CTS-FP transmits the CSR.

iv)
TFHC1: value of counter TFHC1.

v)
TFHC2: value of counter TFHC2.

vi)
TFH carrier list (see 3GPP TS 45.056): ordered list of frequencies, with 1st freq referenced by the frequency index 1, 2nd frequency referenced by the frequency index 2, etc. 


The number of frequencies in the TFH carrier list, NF shall be computed. The number of elements to be taken from the vectors a and v shall be determined by the function élog2NFù
vii)
VC: the vector c is the base sequence to map the codeword. It shall be randomly chosen upon NF non-repeating integer elements:
c = {c0, c1, ... , cNF-1}, 0 £ ci < NF and ci ¹ cj for i ¹ j.

6.2.3
Hopping sequence generation

For a given set of parameters, the index to an absolute radio frequency channel number (ARFCN) within the mobile allocation (MAI from 0 to N‑1, where MAI=0 represents the lowest ARFCN in the mobile allocation, ARFCN is in the range 0 to 1023 and the frequency value can be determined according to 3GPP TS 45.005), is obtained with the following algorithm:

if HSN = 0 (cyclic hopping) then:

MAI, integer (0 .. N‑1)
:
MAI = (FN + MAIO) modulo N

else:

M, integer (0 .. 152)
:
M = T2 + RNTABLE((HSN xor T1R) + T3)

S, integer (0 .. N‑1)
:
M' = M modulo (2 ^ NBIN)

T' = T3 modulo (2 ^ NBIN)

 







if M' < N then:

 








S = M'

 







else:

 








S = (M'+T') modulo N

MAI, integer (0 .. N‑1)
:
MAI = (S + MAIO) modulo N

NOTE:
Due to the procedure used by the mobile for measurement reporting when DTX is used, the use of cyclic hopping where (N)mod 13 = 0 should be avoided.

where:

T1R: time parameter T1, reduced modulo 64 (6 bits)

T3: time parameter, from 0 to 50 (6 bits)

T2: time parameter, from 0 to 25 (5 bits)

NBIN: number of bits required to represent N = INTEGER(log2(N)+1)

^: raised to the power of

xor: bit‑wise exclusive or of 8 bit binary operands

RNTABLE: Table of 114 integer numbers, defined below:

	Address
	Contents

	000...009:
	48,
	98,
	63,
	1,
	36,
	95,
	78,
	102,
	94,
	73,

	010...019:
	0,
	64,
	25,
	81,
	76,
	59,
	124,
	23,
	104,
	100,

	020...029:
	101,
	47,
	118,
	85,
	18,
	56,
	96,
	86,
	54,
	2,

	030...039:
	80,
	34,
	127,
	13,
	6,
	89,
	57,
	103,
	12,
	74,

	040...049:
	55,
	111,
	75,
	38,
	109,
	71,
	112,
	29,
	11,
	88,

	050...059:
	87,
	19,
	3,
	68,
	110,
	26,
	33,
	31,
	8,
	45,

	060...069:
	82,
	58,
	40,
	107,
	32,
	5,
	106,
	92,
	62,
	67,

	070...079:
	77,
	108,
	122,
	37,
	60,
	66,
	121,
	42,
	51,
	126,

	080...089:
	117,
	114,
	4,
	90,
	43,
	52,
	53,
	113,
	120,
	72,

	090...099:
	16,
	49,
	7,
	79,
	119,
	61,
	22,
	84,
	9,
	97,

	100...109:
	91,
	15,
	21,
	24,
	46,
	39,
	93,
	105,
	65,
	70,

	110...113:
	125,
	99,
	17,
	123,
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


The hopping sequence generation algorithm is represented diagrammatically in figure 6.

This algorithm applies also to COMPACT, whereby the parameters T1, T2 and T3 shall  be  calculated from FN.

In CTS, the general structure of the hopping sequence generation algorithm is shown in figure 6a, with the example of vector a = (a0, a1, a2, a3) = (5, 8, 2, 11) and NF = 9. It consists of a 16 bit linear feedback shift register and two counters. The shift register in the CTS-FP shall be initialized with a random number which shall not be zero. The counter TFHC1 counts modulo NF the number of TDMA frames. The overflow of this counter causes a shift in the shift register. The counter TFHC2 counts modulo NF the number of shifts.

The elements which are used from the shift register to generate the codeword are defined by the vector a. The codeword is built using a modulo 2 addition of these elements and the elements of vector v . Before mapping the codeword into a sequence, the value of the counter TFHC2 is added modulo NF. The mapping is done by a modulo NF addition to the base sequence c. This results in a sequence containing NF elements, each element representing one frequency index in the TFH list. The value of counter TFHC1 points to the current frequency index to use.

6.2.4
Specific cases

On the RFCH carrying a BCCH (C0), frequency hopping is not permitted on any timeslot supporting a BCCH according to table 3 of clause 7. A non‑hopping radio frequency channel sequence is characterized by a mobile allocation consisting of only one radio frequency channel, i.e. with N=1, MAIO=0. In this instance sequence generation is unaffected by the value of the value HSN.

For COMPACT, frequency hopping is not permitted on CPBCCH or CPCCCH for a specific amount of N_CCCH_NH blocks according to the ordered list described in subclause 6.3.2.1. If CPCCCH is defined as frequency hopping, those blocks use MAI = MAIO. 

For COMPACT, on other frequency hopping channels, the reduced MA and MAIO_2 shall be used  for a specific amount of N_CCCH_NH blocks according to the ordered list described in subclause 6.3.2.1.

For COMPACT, in case the optional information elements reduced MA and MAIO_2 are not present in the assignment message and the MA and MAIO information elements are present in the assignment message, then the MS shall hop in all allocated time slots according to the MA and MAIO.
6.2.5
Change in the frequency allocation of a base transceiver station

The consequence of adding or removing a number of radio frequency channels in a base transceiver station is a modification of the cell allocation (CA) and the mobile allocation (MA). In order to achieve this without disruption to mobile stations with currently assigned channels it is necessary to send a message to all mobiles with assigned channels. The message, as defined in 3GPP TS 44.018, will contain a new cell allocation (if necessary), mobile allocation and a time (in the form of a TDMA frame number) at which the change is to occur. A new cell allocation may not be necessary if channels are only being removed, and not added.

6.2.6
Frequency assignment in CTS

The CTSBCH (CTSBCH-FB and CTSBCH-SB) shall always be mapped on the CTSBCH RF channel (designated as C0 in table 8 of clause 7).

The CTSPCH, CTSARCH and CTSAGCH shall be mapped on the predefined set of carriers called TFH carrier list (designated by C0... Cn in Clause 7 Table 8) by the CTS frequency hopping algorithm specified in subclauses 6.2.2 and 6.2.3. However, the CTSARCH and CTSAGCH shall be mapped on the CTSBCH RF channel for the specific case of the non-hopping access procedure specified in 3GPP TS 44.056; the block TDMA frame mapping for these exceptions is specified in clause 7 table 8. The methods for the determination of the CTSBCH RF channel and the TFH carrier list are defined in 3GPP TS 45.056.

The TCH, FACCH and SACCH used for a CTS dedicated connection shall always be mapped on the TFH carrier list (C0..Cn) by the CTS frequency hopping algorithm. However, one exception is specified in the case of the CTS enrolment and attachment of a CTS-MS (see 3GPP TS 44.056), where a non-hopping access procedure is used; in these particular cases, the dedicated connection shall be used in non-hopping mode and the TCH, FACCH and SACCH shall be mapped on the CTSBCH RF channel (C0).
First modified sub clause (new)
6.2.7
Mapping restrictions in Downlink Multi Carrier configurations
In Downlink Multi Carrier configurations, restrictions of the mapping in frequency of logical channels onto physical channels may apply. The restrictions apply on a radio block basis. In case one or more of the assigned carriers belong to a group of restricted carriers in a certain radio block period, the mobile shall not attempt to receive these carriers.
Whether or not any restrictions apply is dependent on the maximum carrier separation supported by the mobile station (see 3GPP TS 45.005) and the ARFCNs used by the assigned carriers during a given radio block period. 
The method that determines which carriers that belong to the group of restricted carriers is defined below. In case of inter-band reception, the method applies separately to each frequency band.
For details on carrier numbering, see 3GPP TS 44.060.
t=0

do
if arfcn_separation_too_large(CARFCN(t))=true and length(CARFCN(t)) > 1 then
Update CARFCN by removing the ARFCN corresponding to the carrier with the highest assigned number from the set of ARFCNs in CARFCN.
else

CV(t) = length(CARFCN(t))

t = t + 1
while t <= t_max
All carriers with assigned numbers x=min(CV(0) .. CV(t_max))+1 .. N belong to the group of restricted carriers in the applicable radio block period.
where:
arfcn_separation_too_large(CARFCN(t))
 : 

In case of contiguous reception or inter-band reception
: max(CARFCN(t)) - min(CARFCN(t)) > CSep
In case of non-contiguous intra-band reception
: nrof_ones(max(CARFCN(t)) - CSep< CARFCN(t)  or  min(CARFCN(t)) + CSep> CARFCN(t)) < length(CARFCN(t))
CARFCN(t) : vector that contains the ARFCNs for all assigned carriers for TDMA frame ‘t’.
CSep : Maximum carrier separation supported by mobile, see 3GPP TS45.005.
x, integer (1 .. N) : Carrier numbering defined. For assignment of carrier numbers, see 3GPP TS44.060.
N : Number of assigned carriers to the mobile station.
t, integer : TDMA frame number within the radio block period.
: (0 .. 3) in case of BTTI mode

: (0 .. 1) in case of RTTI mode
t_max, integer : 
: 3 in case of BTTI mode

: 1 in case of RTTI mode
CV(t) : vector where the elements indicate the number of ARFCNs that have not been removed for TDMA frame ‘t’
nrof_ones(v) : Number of logical 1s in the logical vector ‘v’.

or : bit-wise or operation
The method is illustrated in Annex F.
Second modified sub clause
6.3.2.2.1.1
BTTI configuration
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.

In a dual carrier or a multi carrier 
configuration, the uplink block(s) shall be allocated on the corresponding physical channel on which the USF or poll (see 3GPP TS 44.060) is received. Uplink blocks shall not be allocated on physical channels having different frequency domain descriptions (see subclause 5.4) simultaneously in the same block period.
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.

Next modified subclause
6.3.2.2.1.2
RTTI configuration

The PDCH-pairs where the MS may expect occurrence of its PDTCH/U(s) or PACCH/U for a mobile originated transfer are 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-pair assigned to the MS, one or two USFs (R0... R7) are given to the MS. For each assigned uplink PDCH-pair the network may signal in resource assignment messages a “corresponding downlink PDCH-pair” where the USF is monitored. The timeslot numbers of the PDCHs constituting the corresponding downlink PDCH-pair may be different from those of the PDCHs constituting the uplink PDCH-pair. If no indication is provided, the corresponding downlink PDCH-pair shall be the one with the same timeslot numbers as the uplink PDCH-pair.

For an assigned uplink PDCH-pair, for the transmission of the USF the network can use one of two modes:

-
BTTI USF mode: USFs are sent in a basic radio block period, i.e. a USF is mapped on four bursts transmitted on one of the PDCHs of a downlink PDCH-pair during four consecutive TDMA frames;
-
RTTI USF mode: a USF is sent in a reduced radio block period, i.e. a USF is mapped on four bursts transmitted on both PDCHs of a downlink PDCH-pair during two consecutive TDMA frames.
The network shall signal the USF mode in the resource assignment messages (see 3GPP TS 44.060). The USF mode shall be the same for all the uplink PDCH-pairs assigned to one mobile station. Also, on a given downlink PDCH-pair, all USFs shall be sent with the same USF mode.

If the BTTI USF mode is used, for each PDCH-pair assigned to the MS the network shall give two USFs (R0... R7) to the MS, one for each PDCH of the corresponding downlink PDCH-pair. If the RTTI USF mode is used, for each PDCH-pair assigned the network shall give to the MS one Uplink State Flag (R0... R7) to the MS.
When a given downlink PDCH is configured to provide USFs for PDTCHs operating in RTTI configuration (as part of a corresponding downlink PDCH-pair) and PDTCHs operating in BTTI configuration, the BTTI USF mode shall be used on both PDCHs of the corresponding downlink PDCH-pair to schedule uplink blocks for mobile stations using RTTI configuration. Additionally, if any of the downlink PDTCHs mapped onto either PDCH of a corresponding PDCH-pair operates in BTTI configuration, the BTTI USF mode shall be used on both PDCHs. In this case, if x1, the first uplink RTTI radio block Bxa shall be allocated by the USF contained in block B(x-1) of the downlink PDCH having the lowest TN and the second uplink RTTI radio block Bxb shall be allocated by the USF contained in block B(x-1) of the highest numbered PDCH TN of the “corresponding downlink PDCH-pair” to the uplink PDCH-pair (see Figure 9a and 3GPP TS 44.060). If x=0 the corresponding USFs will be carried within block B11 of the previous 52-multiframe. In case of dual carrier or multi carrier c
onfiguration in the downlink, this same relationship between USFs and uplink RTTI radio blocks shall apply. If the USF_GRANULARITY is set to 1 (corresponding to 4 blocks) in the last assignment message, the MS shall also use the next three consecutive RTTI radio blocks of sub-index a or sub-index b (according to the PDCH in which the USF was received), see 3GPP TS 44.060. The USF corresponding to the last three blocks shall be set to an unused value.
When on a downlink PDCH belonging to a PDCH-pair a USF is sent scheduling an uplink block belonging to an MS in BTTI configuration, the USF on the other PDCH of the “corresponding PDCH-pair” shall also schedule an uplink block belonging to an MS in BTTI configuration.
When both PDCHs of a corresponding downlink PDCH-pair are configured to provide USFs for uplink PDTCHs all operating in RTTI configuration, and when all the downlink PDTCHs mapped onto both PDCHs operate in RTTI configuration, the RTTI USF mode shall be used on both PDCHs. In this case, if x1, the uplink RTTI radio block Bxa shall be allocated by the USF contained in RTTI block B(x-1)b and uplink RTTI radio block Bxb shall be allocated by the USF contained in RTTI block Bxa of the “corresponding downlink PDCH-pair” to the uplink PDCH-pair (see Figure 9a and 3GPP TS 44.060). If x=0 the USFs will be carried within RTTI block B11b of the previous 52-multiframe and B0a respectively. If the USF_GRANULARITY is set to 1 (corresponding to 4 blocks) in the last assignment message, the MS shall also use the next three consecutive RTTI radio blocks, see 3GPP TS 44.060. 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 allocated to 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).
Next modified subclause
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).
In a dual carrier 
or multi carrier configuration, an MS shall be assigned a PTCCH/U sub-channel on a physical channel having one frequency domain description (see subclause 5.4) only.
In RTTI configuration, an MS shall be assigned a PTCCH/U on only one of the physical channels comprising an uplink PDCH-pair (see subclause 6.3.2.1).
Next modified subclause
6.3.2.3.2
Mapping of the PTCCH/D

The PTCCH/D is mapped as defined in table 6 of clause 7. The PTCCH/D carries signalling messages including timing advance information for MSs sharing the PTCCH/U on the same PDCH.

In a dual carrier 
or multi carrier configuration, an MS shall be assigned a PTCCH/D channel on a physical channel having one frequency domain description (see subclause 5.4) only.
In RTTI configuration, an MS shall be assigned a PTCCH/D on only one of the physical channels comprising a downlink PDCH-pair (see subclause 6.3.2.1). When only an uplink PDTCH is assigned to the MS, the PTCCH shall be assigned on one of the PDCHs comprising the “corresponding downlink PDCH-pair” for the uplink PDTCH (see subclause 6.3.2.2.1.2).
Next modified subclause
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, mapped onto a corresponding number of PDCHs in BTTI configuration or a corresponding number of PDCH-pairs in RTTI configuration. The total number of assigned uplink PDCHs and downlink PDTCHs 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.

Alternatively, for a multislot class type 1 MS supporting Flexible Timeslot Assignment (see 3GPP TS 24.008) the network may assign a total number of uplink and downlink PDCHs exceeding the parameter ‘Sum’ specified in Annex B, provided that the number of assigned downlink PDCHs shall not exceed the number of downlink timeslots that can be used by the MS per TDMA frame (i.e., the parameter ‘Rx’ specified in Annex B) and the number of assigned uplink PDCHs shall not exceed the number of uplink timeslots that can be used by the MS per TDMA frame (i.e., the parameter ‘Tx’ specified in Annex B). In this case, the network shall ensure that, in each radio block period, the total number of uplink and downlink PDCHs that have been allocated to the MS does 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).

Alternatively, when Enhanced Flexible Timeslot Assignment, EFTA, is used (see 3GPP TS 24.008) the network shall follow the same procedure as for Flexible Timeslot Assignment as described above with the exception that, during any given radio block period, the total number of uplink and downlink PDCHs that have been allocated to the MS may exceed the total number of uplink and downlink timeslots defined by the parameter ‘Sum’ specified in Annex B.

NOTE:
In the downlink, a PDCH is ‘allocated’ to an MS in a radio block period if the network transmits an RLC/MAC block for the MS on that PDCH during that radio block period.

In RTTI configuration, PDCHs shall be assigned in pairs.

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.

In the case of downlink dual carrier or multi carrier c
onfigurations, if timeslots with the same timeslot number are assigned on multiple carriers, in calculating the value of m they shall be counted as one timeslot.
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, Table 6.4.2.2.1 lists the number of timeslots 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 (or the MS in case of EFTA) shall apply Tra or Tta (see annex B), and if Shifted USF operation shall apply (see 3GPP TS 44.060). Additionally, it indicates which configurations can also be used for allocation (provided that they are compatible with the number of timeslots assigned to the MS).

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.
In a dual carrier 
or multi carrier configuration, all the downlink timeslots on all radio frequency channels shall be assigned within a window of  size ‘d’ and all the uplink timeslots on all radio frequency channels shall be assigned within a window of  size ‘u’ where ‘d’ and ‘u’ are defined in Table 6.4.2.2.1. The maximum number of timeslots that may be assigned depends on the multislot class of the MS (or the Equivalent multislot class if different from the Signalled multislot class as described in B.4).
In a dual carrier or multi carrier configuration, Shifted USF operation shall be determined per carrier according to the number of downlink and uplink timeslots assigned on each carrier.
Table 6.4.2.2.1: Multislot configurations for packet switched connections in A/Gb mode
	Medium access mode
	No of Slots

(Note 0)
	Tra
shall apply
	Tta
shall apply
	Applicable Multislot classes (see Note 7)
	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
	10

	
	u = 2
	-
	Yes
	12, 36-39
	11

	
	u = 3
	
	Yes
	12, 37-39
	9

	
	u = 2-3
	Yes
	-
	31-34, 41-45
	9

	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 = 4
	Yes
	-
	30-39
	12

	
	u = 4
	-
	Yes
	40-45
	12

	
	u = 5
	Yes
	-
	30-39
	5, 12

	
	u = 5
	-
	Yes
	40-45
	5, 12

	
	u = 6
	-
	Yes
	45
	2,4,5

	Down + up, Dynamic
	d+u = 2-5, u < 3


	Yes
	-
	1-12, 19-45
	10

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

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

	
	d = 2, u = 3
	Yes
	-
	32-34, 42-45
	9

	
	d+u = 5, u = 2 – 3
	-
	Yes
	12,36-39
	9

	
	d+u = 6, u = 3-4
	Yes
	-
	32-34,37-39,42-45
	2,3,9

	
	d+u = 7, u = 3-4
	-
	Yes
	42-45
	2,4,9

	
	d = 4, u = 4
	Yes
	-
	33-34,38-39,43-45
	2,3,8,9

	
	d = 4, u = 5
	-
	Yes
	44-45
	2,4,8,9

	
	d+u = 8-10, u<3
	Yes
	-
	30-45
	12

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

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

	
	d+u = 6-7, u<4
	Yes
	-
	10-12
	8

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

	
	d>1, u = 4
	-
	Yes
	12
	2,8

	
	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+u = 7-9, u<5
	Yes
	-
	31-34, 36-39
	2,3,8

	
	d=2-5, u = 5
	Yes
	-
	34,39
	2,3,5,8

	
	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

	
	d+u = 8-11, u<6
	-
	Yes
	41-45
	2,4,8

	
	d=2-6, u = 6
	-
	Yes
	45
	2,4,5,8

	
	d=6-8, u=1-4
	Yes
	-
	30-39
	12

	
	d=6-8, u=5
	Yes
	-
	34,39
	5,12

	
	d=7-8, u=1-4
	-
	Yes
	40-45
	12

	
	d=7-8, u=5-6
	-
	Yes
	44-45
	5,12

	Note 0
If the downlink timeslots assigned (allocated) to the mobile station are not contiguous, d shall also include the number of downlink timeslots not assigned (allocated) to the mobile station that are located between assigned (allocated) downlink timeslots. Similarly, if the uplink timeslots assigned (allocated) to the mobile station are not contiguous, u shall also include the number of uplink timeslots not assigned (allocated) to the mobile station that are located between assigned (allocated) 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) except e.g. in case of a downlink dual carrier capable MS operating in single carrier mode using its second receiver for BSIC decoding.

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.

Note 7
For dual carrier operation the Applicable Multislot class is the Signalled multislot class or the Equivalent multislot class (if different from the Signalled multislot class) as defined in Table B.2. For EFTA operation the Applicable Multislot class is the Signalled multislot class.

Note 8
These configurations can only be used for assignment to an MS supporting Flexible Timeslot Assignment (see 3GPP TS 24.008). For allocation additional restrictions apply.

Note 9
These configurations can be used only in RTTI configuration.

Note 10
These configurations can be used in RTTI configurations only when the timeslots of the corresponding downlink PDCH-pair are contiguous.

Note 11
These configurations can be used only in RTTI configurations when the timeslots of the corresponding downlink PDCH-pair are not contiguous.
Note 12
These configurations can only be used for assignment to an MS for which Enhanced Flexible Timeslot Assignment with extended receive capability is used (see Annex B.5 and 3GPP TS 44.060). Whether normal measurements (see 3GPP TS 45.008) and/or normal BSIC decoding (see 3GPP TS 45.008) are possible will be dependent of allocation.


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.

Next modified subclause
6.5.1
General

i)
A base transceiver station must transmit a burst in every timeslot of every TDMA frame in the downlink of radio frequency channel C0 of the cell allocation (to allow mobiles to make power measurements of the radio frequency channels supporting the BCCH, see 3GPP TS 45.008). In order to achieve this requirement a dummy burst is defined in subclause 5.2.6 which shall be transmitted by the base transceiver station on all timeslots of all TDMA frames of radio frequency channel C0 for which no other channel requires a burst to be transmitted.

ii)
Timeslot number 0 of radio frequency channel C0 of the cell allocation must support either channel combinations iv) or v) in subclause 6.4.1. No other timeslot or allocated channel from the cell allocation is allowed to support channel combinations iv) or v) in subclause 6.4.1.

iii)
The parameter BS_CC_CHANS in the BCCH defines the number of basic physical channels supporting common control channels (CCCHs). All shall use timeslots on radio frequency channel C0 of the cell allocation. The first CCCH shall use timeslot number 0, the second timeslot number 2, the third timeslot number 4 and the fourth timeslot number 6. Each CCCH carries its own CCCH_GROUP of mobiles in idle mode. Mobiles in a specific CCCH_GROUP will listen for paging messages and make random accesses only on the specific CCCH to which the CCCH_GROUP belongs. The method by which a mobile determines the CCCH_GROUP to which it belongs is defined in subclause 6.5.2.

iv)
The parameter BS_CCCH_SDCCH_COMB in the BCCH (see subclause 3.3.2) defines whether the common control channels defined are combined with SDCCH/4(0.3) + SACCH/C4(0.3) onto the same basic physical channel. If they are combined then the number of available random access channel blocks (access grant channel blocks and paging channel blocks; see following), are reduced as defined in table 5 of clause 7.

v)
The PCH, AGCH, NCH and BCCH Ext may share the same TDMA frame mapping (considered modulo 51) when combined onto a basic physical channel. The channels are shared on a block by block basis, and information within each block, when de‑interleaved and decoded allows a mobile to determine whether the block contains paging messages, notification message, system information messages or access grants. However, to ensure a mobile satisfactory access to the system a variable number of the available blocks in each 51-multiframe can be reserved for access grants and system information messages, only. The number of blocks not used for paging (BS_AG_BLKS_RES) starting from, and including block number 0 is broadcast in the BCCH (see subclause 3.3.2). As above the number of paging blocks per 51-multiframe considered to be "available" shall be reduced by the number of blocks reserved for access grant messages.


If system information messages are sent on BCCH Ext, BS_AG_BLKS_RES shall be set to a value greater than zero.


Table 5 of clause 7 defines the access grant blocks and paging blocks available per 51-multiframe.

vi)
Another parameter in the BCCH, BS_PA_MFRMS indicates the number of 51-multiframes between transmissions of paging messages to mobiles in idle mode of the same paging group. The "available" paging blocks per CCCH are then those "available" per 51-multiframe on that CCCH (determined by the two above parameters) multiplied by BS_PA_MFRMS. Mobiles are normally only required to monitor every Nth block of their paging channel, where N equals the number of "available" blocks in total (determined by the above BCCH parameters) on the paging channel of the specific CCCH which their CCCH_GROUP is required to monitor. Other paging modes (e.g. page reorganize or paging overload conditions described in 3GPP TS 44.018) may require the mobile to monitor paging blocks more frequently than this. All the mobiles listening to a particular paging block are defined as being in the same PAGING_GROUP. The method by which a particular mobile determines to which particular PAGING_GROUP it belongs and hence which particular block of the available blocks on the paging channel is to be monitored is defined in subclause 6.5.2.

vii)
An MS which has its membership of at least one voice group or voice broadcast call group set to the active state shall, in addition to monitoring the paging blocks as described above, monitor the notification channel, NCH. This logical channel is always mapped onto contiguous blocks reserved for access grants, in a position and number as given by the parameter NCP, defined in 3GPP TS 44.018, broadcast on the BCCH. The channel may be present when a cell supports voice group or voice broadcast calls. The coding of the various structural parameters described above in this subclause is not changed. Information within a block, when deinterleaved and decoded, allows the MS to determine whether the block contains access grant messages or notification messages.

viii)
In presence of PCCCH, the parameter BS_PCC_CHANS in the PBCCH defines the number of physical channels for packet data (PDCH) carrying PCCCH. The (P)BCCH shall in addition indicate the physical description of those channels. Each PCCCH carries its own PCCCH_GROUP of MSs in GPRS attached mode. MS in a specific PCCCH_GROUP will listen for paging messages and make random accesses only on the specific PCCCH to which the PCCCH_GROUP belongs. The method by which an MS determines the PCCCH_GROUP to which it belongs is defined in subclause 6.5.6. 

ix)
In CTS, the CTSBCH (CTSBCH-SB and CTSBCH-FB) shall always be transmitted by the CTS-FP according to the rules defined in Clause 6 and table 8 of clause 7.


In CTS idle mode, a CTS-MS shall be assigned a CTS_PAGING_GROUP, as specified in subclause 6.5.7. Several CTS-MS can be assigned the same CTS_PAGING_GROUP. The CTS-MS shall determine the specific 52-multiframe where a paging block may be sent to it according to the rule defined in subclause 6.5.7, and shall listen to the CTSBCH of the previous 52-multiframe. In this 52-multiframe, the CTS-MS shall decode the CTSBCH-SB information bits : if the flag indicating the presence of a CTSPCH in the next 52-multiframe is properly set (see 3GPP TS 44.056), the CTS-MS shall listen to the next CTSPCH and read the paging block. With this method, it is not necessary to maintain on the physical channel the CTSPCH : the CTSPCH shall only be transmitted when a paging message shall be addressed to one or several CTS-MS in a CTS paging group.


When using the CTSARCH, the CTS-MS shall send two bursts on the CTSARCH: these two bursts shall be sent on two successive frames and shall fulfil the mapping defined in table 8 of clause 7, with the requirement of the first burst being sent in a TDMA frame with even FN. They shall contain the same access request message, which is specified in 3GPP TS 44.056. The first sent burst can be used by the CTS-FP to assess the path loss between the CTS-MS and itself, in order to effectively decode the second burst.

x)
For COMPACT, the base transceiver station shall transmit a burst in a PDCH allocated to carry CPBCCH, in all TDMA Frames where CPBCCH, CFCCH, CSCH is allocated or where CPPCH can appear. In TDMA Frames where CPPCH can appear on the physical channel where CPBCCH is allocated, the base transceiver station shall transmit a dummy block in case no block is required to be transmitted.

xi)
For COMPACT, a base station does not transmit a burst in every timeslot of every TDMA frame in the downlink of the COMPACT control carrier (i.e., discontinuous transmission is used).

xii)
For COMPACT, inter base station time synchronization is required. Timeslot number (TN) = i (i = 0 to 7) and frame number (FN) with FN mod 208 =0  shall occur at the same time in all cells.

xiii)
For the primary COMPACT carrier, timeslot numbers (TN) 1, 3, 5, and 7 shall support channel combination xxii) in subclause 6.4.1. TNs 0, 2, 4, and 6 shall support channel combination xiii).

xiv)
For the secondary COMPACT carrier(s) carrying CPCCCH, timeslot numbers (TN) 1, 3, 5, and 7 shall support channel combination xxiii) in subclause 6.4.1. TNs 0, 2, 4, and 6 shall support channel combination xiii). CPCCCHs on secondary COMPACT carrier(s) shall be allocated on same time group as for primary COMPACT carrier.

xv)
For the secondary COMPACT carrier(s) not carrying CPCCCH, timeslot numbers (TN) 0 through 7 shall support channel combination xiii) in subclause 6.4.1.

xvi)
For COMPACT, BS_PAG_BLKS_RES shall be less than or equal to 8 and less than or equal to 10-BS_PBCCH_BLKS.

xvii)
For COMPACT, CFCCH, CSCH, CPBCCH, and CPCCCH are rotated as described in subclause 6.3.2.1. PDTCH, PACCH, and PTCCH do not rotate.

xviii)
For COMPACT, the parameters NIB_CCCH_0, NIB_CCCH_1, NIB_CCCH_2, and NIB_CCCH_3 shall not be broadcast for a serving time group.

xix)
For the COMPACT, NIB_CCCH_0, NIB_CCCH_1, NIB_CCCH_2, and NIB_CCCH_3 blocks shall be idle for non-serving time groups and rotate in accordance with the non-serving time groups.


The downlink position of the NIB_CCCH idle blocks is based on the ordered list as defined in subclause 6.3.2.1. The MS shall ignore these downlink idle blocks and shall interpret this action as not having detected an assigned USF value on an assigned PDCH.

xx)
For COMPACT large cells, NIB_CCCH_0, NIB_CCCH_1, NIB_CCCH_2, and NIB_CCCH_3 blocks shall be idle on timeslots immediately preceding and succeeding non-serving time groups and rotate in accordance with the non-serving time groups. The MS shall ignore these downlink idle blocks and shall interpret this action as not having detected an assigned USF value on an assigned PDCH.


The downlink position of the NIB_CCCH idle blocks is based on the ordered list as defined in subclause 6.3.2.1.

xxi)
For COMPACT, the MS attempts uplink random access on its designated serving time group (TG) by monitoring for USF=FREE in every downlink block.


For dynamic allocation, while in the uplink transfer state, the MS monitors all of the downlink non-idle blocks of its assigned PDCH for uplink assignments. The MS shall ignore downlink idle blocks and shall interpret this action as not having detected an assigned USF value on an assigned PDCH.


USF should be set equal to FREE for downlink non-idle blocks B0 on timeslot numbers (TN) 1, 3, 5, and 7.

xxii)
While in broadcast/multicast receive mode (see 3GPP TS 45.008), the MS shall continue to monitor system information either on the BCCH or, if present, on the PBCCH unless the network has indicated that system information and paging messages are sent on the PACCH for the MBMS radio bearer the MS listens to. If the network has not indicated that system information and paging messages are sent on the PACCH, or if the MS does not have an MS_ID, the MS shall additionally read paging messages either from the CCCH or, if the PBCCH is present, from the PCCCH. The MS shall then monitor the same paging group as in packet idle mode, i.e. shall determine the paging blocks to monitor using the methods described in subclause 6.5.2 or subclause 6.5.6. If the location of the MBMS radio bearer with respect to the control channels does not allow the mobile station to satisfy this requirement, the mobile station shall not read those radio blocks of the MBMS radio bearer that would prevent the monitoring of its paging group on the paging channel(s).
xxiii)
For a mobile in Downlink Multi Carrier configuration, fallback to reception of a single carrier, irrespective of the number of assigned carriers,  is performed with regular periodicity
. The periodicity is based on BS_PA_MFRMS, which indicates the number of 52-multiframes between two fallback instances for mobile stations belonging to the same single carrier fallback group. A mobile belongs to a particular single carrier fallback group which identifies a specific basic radio block period, or in case of RTTI mode two consecutive reduced radio block periods, within the set of “available” single carrier fallback blocks during which it performs single carrier fallback. The method by which a particular mobile determines to which single carrier fallback group it belongs is defined in subclause 6.5.8. Single carrier fallback is performed on the assigned carrier with the lowest number
 (see 3GPP TS 44.060 for numbering of carriers) and applies to all assigned PDCHs (in BTTI configuration)/PDCH-pairs (in RTTI configuration) on that carrier. 
Next modified subclause (new)
6.5.8

Determination of single carrier fallback group
For a mobile in Downlink Multi Carrier configuration the single carrier fallback group is determined by:

SINGLE_CARRIER_FALLBACK_GROUP (0 .. N‑1) = ((TLLI mod 1000) mod N
The specific 52-multiframe during which an MS applies single carrier fallback and occurs when:
SINGLE_CARRIER_FALLBACK_GROUP div (N div BS_PA_MFRMS) = (FN div 52) mod (BS_PA_MFRMS)
The required single carrier fallback block index is the specific basic radio block period, or two consecutive reduced radio block periods in case of RTTI mode, in the specific 52-multiframe during which an MS applies single carrier fallback and occurs when:

Single carrier fallback block index = SINGLE_CARRIER_FALLBACK_GROUP mod (N div BS_PA_MFRMS)
where

N = number of single carrier fallback blocks "available" on one PDTCH = (number of single carrier fallback blocks "available" in a 52-multiframe on one PDTCH) x BS_PA_MFRMS.
Number of single carrier fallback blocks "available" in a 52-multiframe on one PDTCH = 12.
TLLI = Temporary Logical Link Identity, as defined in 3GPP TS 23.003.

mod = Modulo.
div = Integer division.

Next modified sub-clause

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
	d)
	1

	25
	8
	3
	NA
	3
	b)
	2
	d)
	1

	26
	8
	4
	NA
	3
	b)
	2
	d)
	1

	27
	8
	4
	NA
	2
	b)
	2
	d)
	1

	28
	8
	6
	NA
	2
	b)
	2
	d)
	1

	29
	8
	8
	NA
	2
	b)
	2
	d)
	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.

d)
= 1 change from Tx to Rx, or with frequency hopping and the MS is either assigned a downlink dual carrier or multi carrier 
configuration or does not support fast downlink frequency switching (see 3GPP TS 24.008).
= 0 no change from Tx to Rx and either without frequency hopping or the MS is not assigned a downlink dual carrier 
configuration and supports fast downlink frequency switching (see 3GPP TS 24.008).

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 (u) and downlink (d) 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 d <= Rx and u <= Tx TS where 1 <= d + u <= 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.

Next modified sub-clause
B.5

Multislot capabilities when EFTA is used
For mobile stations supporting Enhanced Flexible Timeslot Assignment, EFTA, the multislot capability parameters applicable to EFTA operation in a single carrier configuration are dependent on the signalled (DTM) EGPRS high multislot class (see subclause B.1) and on the Alternative EFTA multislot class (see Table B.3) indicated by the mobile station in the MS Radio Access Capability IE (see 3GPP TS 24.008).
The multislot capability parameters Rx and Tx shall be derived as follows:

-
If no Alternative EFTA multislot class is given then Rx and Tx of the signalled multislot class shall apply.

-
If an Alternative EFTA multislot class is given then Tx of the signalled multislot class shall apply whereas Rx of the Alternative EFTA multislot class shall apply.

The multislot capability parameters Sum, Tta, Ttb, Tra and Trb shall be derived as follows:

-
If an Alternative EFTA multislot class is given and the mobile station is assigned a multislot configuration comprising a number of downlink timeslots higher than the Rx value corresponding to the signalled multislot class and the mobile station is not transmitting in a given radio block period, then Trb and Tra as given in Table B.3 shall apply for the considered radio block period. Sum, Tta and Ttb are not applicable during the considered radio block period.

-
In all other cases, Sum, Tta, Ttb, Tra and Trb of the signalled multislot class shall apply.
Only mobile stations with (DTM) EGPRS high multislot classes 30-45 can support EFTA.

Table B.3

	Alternative EFTA multislot class
	Rx
	Tra
	Trb (Note 2)

	Alternative EFTA multislot class 1
	6
	1
	c)

	Alternative EFTA multislot class 2
	7
	1
	c)

	Alternative EFTA multislot class 3
	8
	1 (Note 1)
	d)

	NOTE 1:
Tra not applicable for multislot configurations with d=8 timeslots.

NOTE 2:
c) and d) are as defined in subclause B.1.


Whether normal measurements (see 3GPP TS 45.008) and/or normal BSIC decoding (see 3GPP TS 45.008) are possible will be dependent of allocation.

The multislot capability parameters applicable to EFTA operation in a downlink dual carrier or multi carrier 
c
onfiguration are in addition dependent on the EFTA Multislot Capability Reduction for Downlink Dual Carrier field (see subclause B.4).
Next modified sub clause (new)
B.6

Multislot capabilities for multi carrier mobile stations

For mobile stations supporting downlink multi carrier, the multislot capability applicable to multi carrier operation is dependent on the EGPRS (high) multislot class (see subclause B.1), on the Multislot Capability Reduction for Downlink Dual Carrier field (see 3GPP TS 24.008) and, if provided, on the Alternative EFTA multislot class field (see subclause B.5) and on the EFTA Multislot Capability Reduction for Downlink Dual Carrier field (see 3GPP TS 24.008) as signalled by the mobile station as defined in Table B.2. Only mobile stations of multislot classes listed in Table B.2 can support downlink multi 
carrier.
The maximum number of downlink timeslots in Table B.4 is dependent on the maximum number N of supported DL multi carriers, as provided in the DLMC - Maximum number of Carriers field (see 3GPP TS 24.008).

Table B.4
	Signalled multislot class
	Alternative EFTA multislot class


	Maximum Number of downlink timeslots
	Equivalent multislot class when

"Multislot Capability Reduction for Downlink Multi Carrier" IE indicates reduction of:
	Note

	
	
	
	0 or 1 timeslots
	2 or more timeslots
	

	8
	-
	5*N
	30
	8
	-

	10
	-
	5*N
	31
	10
	-

	11
	-
	5*N
	32
	11
	-

	12
	-
	5*N
	33
	12
	-

	30
	-
	5*N
	-
	-
	-

	31
	-
	5*N
	-
	-
	-

	32
	-
	5*N
	-
	-
	-

	33
	-
	5*N
	-
	-
	-

	34
	-
	5*N
	-
	-
	-

	35
	-
	5*N
	-
	-
	-

	36
	-
	5*N
	-
	-
	-

	37
	-
	5*N
	-
	-
	-

	38
	-
	5*N
	-
	-
	-

	39
	-
	5*N
	-
	-
	-

	40
	-
	6*N
	-
	-
	-

	41
	-
	6*N
	-
	-
	-

	42
	-
	6*N
	-
	-
	-

	43
	-
	6*N
	-
	-
	-

	44
	-
	6*N
	-
	-
	-

	45
	-
	6*N
	-
	-
	-

	30-39
	None
	5*N
	-
	-
	0

	40-45
	None
	6*N
	-
	-
	0

	30-45
	1
	6*N
	-
	-
	0

	30-45
	2
	7*N
	-
	-
	0

	30-45
	3
	8*N
	-
	-
	0



Note 0

These configurations can only be used for assignment to an MS supporting Enhanced Flexible Timeslot Assignment (see 3GPP TS 24.008).

The values of Rx’’, Tx’’ and Sum’’ and Rx_Sum’ apply for downlink multi carrier configurations.

If the MS has not indicated support for Enhanced Flexible Timeslot Assignment (see 3GPP TS 24.008), then Rx’’, Tx’’ and Sum’’ correspond to Rx, Tx and Sum for the Equivalent multislot class (see Table B.24) and the values of Tta, Ttb, Tra and Trb of the equivalent multislot class shall then apply as indicated by Table B.2; if no equivalent multislot class is specified then Rx’’, Tx’’ and Sum’’ correspond to Rx, Tx and Sum respectively for the signalled multislot class and the switching times Tta, Ttb, Tra and Trb of the signalled multislot class shall apply.
If the MS has indicated support for Enhanced Flexible Timeslot Assignment (see 3GPP TS 24.008), then Rx’’, Tx’’ and Sum’’, Tta, Ttb, Tra and Trb all correspond to Rx, Tx, Sum, Tta, Ttb, Tra and Trb respectively as defined in subclause B.5.

Possible switching and measurement timings for downlink multi carrier MSs that have a higher equivalent multislot class compared to the signalled multislot class are illustrated in Annex E.

Rx_Sum’ is given by the Maximum Number of downlink timeslots as specified in Table B.2 4 minus the number of timeslots indicated in the Multislot Capability Reduction for Downlink Multi Carrier field (see 3GPP TS 24.008).If the resultant Rx_Sum’ is lower than the value given by the field Sum in Table B.1 for the signalled multislot class (or the equivalent multislot class if different from signalled multislot class) (see Table B.24), then Rx_Sum’ shall be assumed to be equal to Sum from Table B.1 for that multislot class.
If the MS has indicated support for Enhanced Flexible Timeslot Assignment (see 3GPP TS 24.008), then Rx_Sum_EFTA’ is given by the Maximum Number of downlink timeslots as specified in Table B.2 4 minus the number of timeslots indicated in the EFTA Multislot Capability Reduction for Downlink Multi Carrier field (see 3GPP TS 24.008). If the resultant Rx_Sum_EFTA’ is lower than or equal to the value given by the field Rx in Table B.1 either for the indicated alternative EFTA multislot class, or for the signalled EGPRS (high) multislot class if no alternative EFTA multislot class is indicated, then Rx_Sum_EFTA’ shall be assumed to be equal to Rx + 1 from Table B.1 for that multislot class.
NOTE:
The Equivalent multislot class and corresponding switching times (where different from the signalled multislot class) apply only for multi carrier assignments. For assignments which use only one carrier, the signalled multislot class (and corresponding switching times as specified in Table B.1) apply.
Rx’’:


Rx’’ describes the maximum number of receive timeslots that the MS can use per radio frequency channel 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) on each radio frequency channel. The receive TS need not be contiguous. For type 1 MS, all the receive TS (on all radio frequency channels) shall be allocated within a 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 allocated within window of size Tx’’, and no receive TS shall occur between transmit TS within a TDMA frame.

NOTE:
All transmit timeslots are allocated on the same uplink radio frequency channel within a radio block period.

Sum’’:


Sum’ is the total number of uplink TS and downlink TS (on either radio frequency channel) that can be used by the MS per TDMA frame. The MS must be able to support all combinations of integer values of 1 <= d1 <= Rx’’, 1 <= d2 <= Rx’’ and u <= Tx’’ TS where 1 <= d1 + u <= Sum’’ and 1 <= d2 + u <= Sum’’ (depending on the services supported by the MS).

Rx_Sum’:


Rx_Sum’ is the total number of downlink TS (on all radio frequency channels) that can be received by the MS per TDMA frame when not using Enhanced Flexible Timeslot Assignment, EFTA. The MS must be able to support all combinations of integer values of d1 and d2 where 1 <= d1 +d2 <= Rx_Sum’ (depending on the services supported by the MS).
Rx_Sum_EFTA’:


Rx_Sum_EFTA’ is the total number of downlink TS (on all radio frequency channels) that can be received by the MS per TDMA frame when using Enhanced Flexible Timeslot Assignment, EFTA. The MS must be able to support all combinations of integer values of d1 and d2 where 1 <= d1 +d2 <= Rx_Sum_EFTA’ (depending on the services supported by the MS).

NOTE:
Both d1 and d2 need to be different from 0 in order for Sum’’, Rx_Sum’ and Rx_Sum_EFTA’ to apply.

Next modified subclause
Annex F (informative):Illustration of mapping restrictions in Downlink Multi Carrier
The mapping restrictions for Downlink Multi Carrier described in subclause 6.2.7 can be illustrated by the following example with 3 carriers assigned in BTTI mode, when non-contiguous intra-band reception is used:

CSep : 21 (corresponding to a supported DLMC - Maximum BW of 5 MHz, see 3GPP TS45.005)

	
	Carriers

(for numbering see 3GPP TS44.060)

	
	1 

(C1B1)
	2 

(C2B1)
	3

(C3B1)

	CARFCN (TDMA frame 0)
	3
	45
	60

	CARFCN (TDMA frame 1)
	60
	83
	95

	CARFCN (TDMA frame 2)
	45
	60
	83

	CARFCN (TDMA frame 3)
	95
	3
	45


t=0 (TDMA frame 0)

f(CMA) = sum(60-21<[3,45,60] or 3+21>[3,45,60]) < 3 = sum([0,1,1] or [1,0,0]) <3 = false

CV(0) = 3

t=1 (TDMA frame 1)

f(CMA) = sum(95-21<[60,83,95] or 60+21>[60,83,95]) < 3 = sum([0,1,1] or [1,0,0]) <3 = false

CV(1) = 3

t=2 (TDMA frame 2)

f(CMA) = sum(83-21<[45,60,83] or 45+21>[45,60,83]) < 3 = sum([0,0,1] or [1,1,0]) <3 = false

CV(2) = 3

t=3 (TDMA frame 3)

f(CMA) = sum(95-21<[95,3,45] or 3+21>[95,3,45]) < 3 = sum([1,0,0] or [0,1,0]) <3 = true

Since f(CMA)==true, f(CMA), remove C3B1.

f(CMA) = sum(95-21<[95,3] or 3+21>[95,3]) < 3 = sum([1,0] or [0,1]) <2 = false

CV(3) = 2

min(CV) = min([3,3,3,2]) = 2

The restricted carrier group consist of carrier min(CV)+1=3, i.e. C3B1. The mobile station shall not attempt to receive this carrier, during this radio block period.
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WA1: The carrier selection process for the network and MS shall be based on carrier priority
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WA19 (WG1/WG2): Polling supported on all DL carriers





WA18 (WG1/WG2): USF supported on all DL carriers 
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WA19 (WG1/WG2): Polling supported on all DL carriers





WA18 (WG1/WG2): USF supported on all DL carriers 
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WA9 (WG2): An MS shall be assigned a PTCCH/D channel and a PTCCH/U sub-channel on one radio frequency channel only
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WA9 (WG2): An MS shall be assigned a PTCCH/D channel and a PTCCH/U sub-channel on one radio frequency channel only
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WA21 (WG1/WG2): Multi-slot classes supported for DLMC mode are the same as for DLDC mode 
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WA21 (WG1/WG2): Multi-slot classes supported for DLMC mode are the same as for DLDC mode 
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WA1: To ensure a communication channel between the MS and network when the MS is blocked, a fallback to single carrier is used on a regular pre-determined interval.
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WA4: Fallback to single carrier configuration on PDTCH applies to the carrier with the highest assigned priority.
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WA5: The regular fallback pattern is, similar to the paging group definition, determined by TLLI (instead of IMSI for paging) and BS_PA_MFRMS, resulting in the same fallback interval as the PAGING_GROUP.
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WA21 (WG1/WG2): Multi-slot classes supported for DLMC mode are the same as for DLDC mode 
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GERAN is encouraged to discuss the applicability of fast downlink frequency switching for a downlink multi carrier MS
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WA8 (WG2): EFTA shall be supported





�GERAN is encouraged to discuss the suitability of re-using the Multislot capability reduction for DLDC also for DLMC.
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WA21 (WG1/WG2): Multi-slot classes supported for DLMC mode are the same as for DLDC mode 
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