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	  1st modification        


6.3.2
Mapping in time of packet logical channels onto physical channels

6.3.2.1
General

A physical channel allocated to carry packet logical channels is called a packet data channel (PDCH). A PDCH shall carry packet logical channels only.
In RTTI configuration, physical channels are paired, forming PDCH-pairs. The two physical channels shall have the same parameters (see subclause 5.6.3) except for the timeslot number (TN). The two PDCHs constituting a PDCH-pair shall be located on the same carrier. The two PDCHs constituting a PDCH-pair need not be contiguous. In each direction, physical channels shall be assigned so that PDCH-pairs do not partially overlap.
On a given PDCH, PDTCHs in both BTTI configuration and RTTI configuration (assigned to different MSs) may be carried. Alternatively, both PDCHs forming a PDCH-pair may be assigned to only carry PDTCHs in RTTI configuration.
Packet switched logical channels are mapped dynamically onto a 52-multiframe.

-
For a PDCH/F in BTTI configuration the 52-multiframe consists of 12 blocks of 4 consecutive frames, 2 idle frames and 2 frames used for the PTCCH (see 3GPP TS 45.010), as shown in Figure 9. Table 6 in clause 7, indicates the frame numbers for each of the blocks (B0...B11) transmitted in the multiframe. The ordered list of block is defined as B0, B6, B3, B9, B1, B7, B4, B10, B2, B8, B5, B11.

-
For PDCH/H, the 52-multiframe consists of 6 blocks of 4 frames each, and two idle frames.  Table 6 in clause 7 indicates the frame numbers for each of the blocks (B0…B5) transmitted in the multiframe.

-
For a PDCH-pair in RTTI configuration the 52-multiframe consists of 24 RTTI blocks of 2 consecutive frames, plus 2 idle frames and 2 frames used for the PTCCH (see 3GPP TS 45.010) on each PDCH of the PDCH-pair, as shown in Figure 9a. Table 6 in clause 7 indicates the frame numbers for each of the 24 RTTI blocks (B0a, B0b, ...B11a, B11b) transmitted in the 52-multiframe.
-
For a PDCH/F, when in EC operation, the 52-multiframe consists of 12 BTTI blocks of 4 consecutive frames, and 4 idle frames, as shown in Figure 9b. In case blind physical layer transmissions are used, multiple BTTI blocks constitute the block that is mapped onto the physical channel, see Figure 9b. Table 6a in clause 7 indicates the frame numbers of each of the blocks depending on the downlink Coverage Class or uplink Coverage Class respectively. 

-
Depending on the intended coverage range, EC-PDTCH/F and EC-PACCH/F are defined for different Coverage Classes (CCs), see 3GPP TS 43.064. Depending on the CC one EC-PDTCH/F and/or EC-PACCH/F are mapped onto different number of PDCHs according to:

-
CC1: 



1 PDCH

-
CC2, CC3, CC4: 4 PDCHs

The PDCHs that an EC-PDTCH/F and/or EC-PACCH/F are mapped to are contiguous, see Table 6a in clause 7.
A block allocated to a given logical channel comprises one radio block, or in the case of uplink only, 4 random access bursts.  The type of channel may vary on a block-by-block basis. In case of EC operation a block allocated to an EC-channel can consist of blind physical layer transmissions of a radio block. The number of blind physical layer transmissions is dependent on the assigned Coverage Class.
In the downlink direction, the logical channel type shall be indicated by the message type contained in the block header part for GPRS, or indicated by Stealing Flags for EGPRS and EGPRS2, or detected by the MS in case of EC operation.

In the uplink part for channels other than (EC-)PACCH transmitted as access bursts or PRACH, or CPRACH or (EC‑)RACH, the logical channel type shall be indicated by the message type contained in the block header part for GPRS, or indicated by Stealing Flags for EGPRS and EGPRS2, or known by the BTS in case of EC operation. For (EC-)PACCH transmitted as access bursts, the logical channel type is indicated by the corresponding polling message on the downlink (see 3GPP TS 44.060). For the PRACH or CPRACH case the logical channel type is indicated by the USF (see 3GPP TS 44.060), set on the downlink on a block by block basis.

For COMPACT, timeslot mapping and rotation of the control channels is used such that control channels belonging to a serving time group are rotated over odd timeslot numbers as follows: 7, 5, 3, 1, 7, 5 ( . The rotation occurs between frame numbers (FN) mod 52 = 3 and 4. The mapping of the control channels on timeslot numbers is defined by the following formula:

-
for 0 ( FN mod 52 ( 3, TN = ((6 x ((FN div 52) mod 4)) + 1 + (2 x TG)) mod 8;

-
for 4 ( FN mod 52 ( 51, TN = ((6 x ((FN div 52) mod 4)) + 7 + (2 x TG)) mod 8.

Packet switched logical channels PDTCH, PACCH, and PTCCH are never rotated.

	  2nd modification        


6.5.2a
Determination of CCCH_GROUP, PAGING_GROUP_MF and PAGING_GROUP_PCH for MS in idle mode when using extended DRX cycles

The CCCH on which a MS will listen for paging messages and make random accesses is determined by CCCH_GROUP, defined by:

CCCH_GROUP (0 … BS_CC_CHANS‑1) = (I div M) mod BS_CC_CHANS 

where 

BS_CC_CHANS = Number of CCCHs, ranges from 1 to 4, determined using CCCH_CONF broadcast in SI.

I = IMSI mod 10000000 (IMSI defined in 3GPP TS 23.003)


M = Number of 51-MF per negotiated eDRX Cycle = BS_ePA_MFRMS (see Table 6.5.6a-1)

The 51-multiframe where the paging group occurs on the applicable CCCH_GROUP is determined by:

PAGING_GROUP_MF (0 .. M-1)  =  I mod M

The paging group within the 51-multiframe is determined by:

PAGING_GROUP_PCH (0 ... L-1)  = (I div (BS_CC_CHANS x M)) mod L where

L = number of paging blocks per 51-MF, determined using BS_AG_BLKS_RES broadcast in SI.

The paging group within the negotiated eDRX cycle is derived according to:

PAGING_GROUP (0 … N‑1) = L x PAGING_GROUP_MF + PAGING_GROUP_PCH 

where

N = number of paging groups on one CCCH within a given eDRX cycle = BS_ePA_MFRMS x L (see Table 6.5.6a-1).

The procedure for when the MS shall monitor the CCCH is described in 3GPP TS 44.018.

For determination of specific paging multiframe and paging block index when using extended DRX cycles, see subclause 6.5.3b.

6.5.2b
Determination of EC_CCCH_GROUP and PAGING_GROUP for MS in idle mode for EC-GSM-IoT
The EC-CCCH on which a MS will listen for paging messages and make random accesses is determined by EC_CCCH_GROUP, defined by:

EC_CCCH_GROUP (0 … EC_BS_CC_CHANS‑1) = (I div M) mod EC_BS_CC_CHANS 

where 

EC_BS_CC_CHANS  
= Number of EC-CCCHs, ranges from 1 to 4, broadcast in EC SI.

I







= IMSI mod 10000000 (IMSI defined in 3GPP TS 23.003)

M 







= Number of 51-multiframes per negotiated eDRX Cycle = 











BS_ePA_MFRMS (see Table 6.5.6a-1)

The paging group is determined by the eDRX value and the downlink Coverage Class. 

The 51-multiframe where the paging group occurs on the applicable EC_CCCH_GROUP is determined by:

EC_PAGING_GROUP_MF (0 .. M-1) = I mod M

The paging group within the 51-multiframe is determined by:

EC_PAGING_GROUP_PCH (0 .. L-1) = (I div (EC_BS_CC_CHANS x M)) mod L

where

L = 16 (number of CC1 paging groups per 51-multiframe)

The paging group within the negotiated eDRX cycle is derived by first assuming downlink Coverage Class 1 (CC1), irrespective of the downlink CC selected by the MS according to:

PAGING_GROUP_CC1 (0 … N‑1) = L x EC_PAGING_GROUP_MF + EC_PAGING_GROUP_PCH 

where

N = number of paging groups for CC1 on one EC-CCCH within a given eDRX cycle = BS_ePA_MFRMS x 16 (see Table 6.5.6a-1).

In case the MS belongs to another downlink coverage class than CC1 (i.e. CC2, CC3 or CC4), the paging group shall be derived assuming that the physical resource of PAGING_GROUP_CC1 is contained within the physical resource of PAGING_GROUP for the downlink CC selected by the MS and is derived per Coverage Class according to the procedures below.

For CC1:

PAGING_GROUP (0 .. M‑1)  = PAGING_GROUP_CC1

For CC2:

PAGING_GROUP (0 .. M‑1)  = (PAGING_GROUP_CC1 div 4) mod 4 + 4 x (PAGING_GROUP_CC1 div 32)

For CC3:

PAGING_GROUP (0 .. M‑1)  = (PAGING_GROUP_CC1 div 8) mod 2 + 2 x (PAGING_GROUP_CC1 div 32)

For CC4:

PAGING_GROUP (0 .. M‑1)  = (PAGING_GROUP_CC1 div 8) mod 2 + 2 x (PAGING_GROUP_CC1 div 64)

where

M = N div CC_DIV
Table 6.5.2-1. CC_DIV.

	CC1
	CC2
	CC3
	CC4

	1
	8
	16
	32


The procedure for when the MS shall monitor the EC-CCCH is described in 3GPP TS 44.018.

Example assuming a single EC-CCCH: a MS that uses eDRX, where eDRX cycle value = “0000” (BS_ePA_MFRMS=8) has been negotiated between the MS and the network (see Table 6.5.6a-1), and that belongs to CC4, will first derive PAGING_GROUP_CC1 according to 16 x (I mod 8) + (I div 8) mod 16 where I= IMSI mod 10000000. As a second step the PAGING_GROUP for the applicable downlink coverage class (CC4) is derived as (PAGING_GROUP_CC1 div 8) mod 2 + 2 x (PAGING_GROUP_CC1 div 64).
For determination of specific paging multiframe and paging block index for EC-GSM-IoT, see sub clause 6.5.3a.
	  3rd   modifications        


 7
Mapping tables
Table 6a : Mapping of Extended Coverage logical channels onto physical channels (see subclauses 6.3, 6.4, 6.5)

	Channel designation
	Dir.
	Allowable 
timeslot 
assignment
	Allowable 
RF channel 
assignment
	Burst 
type
	Repeat length 
TDMA frames
	Coverage 
class

(CC)
	Interleaved block 
TDMA frame mapping

	EC-SCH
	D
	1
	C0
	SB
	204
	-
	B([0,1,2,3,4,5,6] + 51 N), N=0,1,2,34

	EC-BCCH
	D
	1
	C0
	NB
	408
	-
	B([7,8,9,10,11,12,13,14]+51N), N=0,…,75

	EC-PCH
	D
	1,3,5,7
	C0
	NB
	51
	1
	B0(19,20),B1(21,22),…,B15(49,50)

	
	
	
	
	
	102
	2
	B0([19,…,26] + 51N),B1([27,…,34] + 51N),…,B3([43,…,50] + 51N), N=0,13

	
	
	
	
	
	102
	3
	B0([19,…,34] + 51N), B1([35,…,50] + 51N), N=0,13

	
	
	
	
	
	204
	4
	B0([19,…,34] + 51N), B1([35,…,50] + 51N), N=0,1,2,34

	EC-AGCH
	D
	1
	C0
	NB
	51
	1
	B0(15,16),B1(17,18),…,B17(49,50)

	
	
	
	
	
	102
	2
	B0([19,…,26] + 51N),B1([27,…,34] + 51N),…,B3([43,…,50] + 51N), N=0,13

	
	
	
	
	
	102
	3
	B0([19,…,34] + 51N), B1([35,…,50] + 51N), N=0,13

	
	
	
	
	
	204
	4
	B0([19,…,34] + 51N), B1([35,…,50] + 51N), N=0,1,2,34

	
	
	3,5,7
	
	
	51
	1
	B0(1,2),B1(3,4),…,B24(49,50)

	
	
	
	
	
	102
	2
	B0([3,…,10] + 51N),B1([11,…,18] + 51N),…,B5([43,…,50] + 51N), N=0,13

	
	
	
	
	
	102
	3
	B0([3,…,18] + 51N), B1([19,…,34] + 51N), B2([35,…,50] + 51N), N=0,13

	
	
	
	
	
	204
	4
	B0([3,…,18] + 51N), B1([19,…,34] + 51N), B2([35,…,50] + 51N), N=0,1,2,34

	EC-RACH, 1 TS
	U
	1,3,5,7
	C0
	AB
	51
	1
	B0(0),B1(1),..B50(50) 

	
	
	
	
	
	
	2
	B0(1,…,4), B1(5,…,8),...B11(45,…,48)

	
	
	
	
	
	
	3
	B0(2,…, 17),B1(18,…,33), B2(34,…,49)

	
	
	
	
	
	102
	4
	B0([0,…,23] + 51N),B1([24,…,47] + 51N), N=0,13

	EC-RACH, 2 TS
	U
	0,1, or,
2,3, or,
4,5, or,
6,7
	C0
	AB
	51
	2
	B0(1,2,1’,2’), B1(3,4,3’,4’),...,B24(49,50,49’,50’)

	
	
	
	
	
	
	3
	B0(2,…,9,2’,…,9’), B1(10,…,17,10’,…,17’),...,B5(42,...,49,42’,...,49’)

	
	
	
	
	
	102
	4
	B0([0,…,11,0’,…,11’] + 51N),…,B3([36,…,47,36’,…,47’] + 51N), N=0,13

	EC-PACCH,

EC-PDTCH
	D&U
	0…7
	C0…Cn
	NB2
	52
	1
	B0(0...3), B1(4...7), B2(8...11), B3(13...16), B4(17...20), B5(21…24), B6(26...29), B7(30...33), B8(34...37), B9(39...42), B10(43...46), B11(47...50)

	
	
	
	
	
	
	2
	B0(0...3,0'...3',0''...3'',0'''...3'''),B1(4...7,4'...7',4''...7'',4'''...7'''), 
B2(8...11, 8'...11',8''...11'', 8'''...11'''), B3(13...16,13'...16',13''...16'',13'''...16'''), B4(17...20,17'...20',17''...20'',17'''...20'''), B5(21...24,21'...24',21''...24'',21'''...24'''), B6(26...29,26'...29',26''...29'',26'''...29'''), B7(30...33,30'...33',30''...33'',30'''...33'''), B8(34...37,34'...37',34''...37'',34'''...37'''), B9(39...42,39'...42',39''...42'',39'''...42'''), B10(43...46,43'...46',43''...46'',43'''...46'''), B11(47...50,47'...50',47''...50'',47'''...50''')1

	
	
	
	
	
	
	3
	B0(0...7,0'...7',0''...7'',0'''...7'''),
B1(8...11,13…16,8'...11',13'…16',8''...11'',13''…16'',8'''...11''',13''',…,16'''), 
B2(17...24, 17'...24',17''...24'', 17'''...24'''),B3(26...33,26'...33',26''...33'',26'''...33'''), B4(34...37,39…42,34'...37',39'…42',34''...37'',39''…42'',34'''...37''',39'''…42'''), B5(43...50,43'...50',43''...50'',43'''...50''')1

	
	
	
	
	
	
	4
	B0(0...11,13…16,0'...11',13'…16',0''...11'',13''…16'',0'''...11''',13'''…16'''), B1(17...24,26…33,17'...24',26'…33',17''...24'',26''…33'',17'''...24''',26'''…33'''), B2(34...37,39...50,34'...37',39'...50',34’’...37’’,39'’...50'’,34'’'...37'’',39'''...50''')1

	NOTE 1:
EC-PDTCH and EC-PACCH are mapped onto four PDCHs. Number n indicates mapping on the PDCH with the lowest timeslot number in TDMA frame n, whereas number n', n'', and n''' indicates mapping on the PDCH with the second lowest, second highest, and highest timeslot number in TDMA frame n respectively. The four timeslots shall be consecutive.

NOTE 2:
Access Bursts (AB) instead of Normal Bursts (NB) may be used on the uplink as polling response on EC-PACCH/U. The same resources are used by the Access Burst.

NOTE 3
N = (FN div 51) mod 2

NOTE 4
N = (FN div 51) mod 4

NOTE 5
N = (FN div 51) mod 8
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Figure 16: TDMA frame mapping for 1TS EC-RACH
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