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	                                                        1st Modification     



5.1	General
Different packet data logical channels can be mapped to the same physical channel (i.e. PDCH). The sharing of the physical channel is based on blocks of 4 consecutive bursts of one specific PDCH in 4 consecutive TDMA frames (for basic TTI configuration) or 2 bursts on each PDCH within a PDCH pair in 2 consecutive TDMA frames (for a reduced TTI configuration), except for PTCCH. In case of EC operation, when using blind physical layer transmissions on EC-PDTCH and EC-PACCH, a variation of the BTTI configuration is used wherein the sharing of the physical channels is different depending on the Coverage Class and the number of PDCHs assigned to an EC TBF (determined based on whether the network supports the allocation of 2 or 4 consecutive PDCHs, see 3GPP TS 44.018 [6]), and 
- for an EC TBF assigned four consecutive PDCHs, is for:
-	CC2 based on blocks of 16 bursts of 4 PDCHs in 4 consecutive TDMA frames
-	CC3 based on blocks of 32 bursts of 4 PDCHs over 8 or 9 TDMA frames (depending on idle frame placement)
-	CC4 based on blocks of 64 bursts of 4 PDCHs over 16 or 17 TDMA frames (depending on idle frame placement)
-	CC5 in uplink based on blocks of 192 bursts of 4 PDCHs over 52 TDMA frames.
- for an EC TBF assigned two consecutive PDCHs, is for:
· CC2 based on blocks of 16 bursts of 2 PDCHs over 8 or 9 TDMA frames (depending on idle frame placement)
-	CC3 based on blocks of 32 bursts of 2 PDCHs over 16 or 17 TDMA frames (depending on idle frame placement).
· [bookmark: _GoBack]CC4 based on blocks of 64 bursts of 2 PDCHs over 34 TDMA frames.
· CC5 in uplink based on blocks of 192 bursts of 2 PDCHs over two 52 TDMA frames.
When blind physical layer transmissions are used on EC-PDTCH, the BTTI mapping of the four bursts of a radio block onto four consecutive TDMA frames is used and repeated on two or four PDCHs and (for the higher Coverage Classes) during multiple basic TTIs. 
As an exception, when an uplink EC TBF is mapped onto two consecutive PDCHs, another variation of the BTTI configuration is used wherein the blind physical layer transmissions on an EC-PDTCH are applied on a burst level, i.e., all blind physical layer transmissions of one burst in a radio block are transmitted before the blind physical layer transmissions of the next burst in the radio block are transmitted (see sub-clause 6.1.2 and 3GPP TS 45.003 [12]). The latter is referred to as compact burst mapping.
The TBFs using reduced TTI and the TBFs using basic TTI sharing the same physical channel need to coexist within the overall block structure specified for the basic TTI. As such, for each assigned PDCH pair corresponding to a reduced TTI TBF, two consecutive reduced TTI radio blocks must be allocated within the time period spanned by a single radio block sent using the basic TTI. Each of the two reduced TTI radio blocks in this block structure could be allocated to different MSs or one of the reduced TTI blocks could be empty if not needed. The mapping in frequency of PDCH on to the physical channel shall be as defined in 3GPP TS 45.002 [11].
A PDCH may be either full-rate (PDCH/F) or half-rate (PDCH/H). PDCH/H is only applicable to DTM. See 3GPP TS 45.002 [11]. PDCH/H is not applicable for a reduced TTI configuration.
GPRS, EGPRS and EGPRS2 employ the same physical layer, except for the PDTCH. EC-GSM-IoT employs a different physical layer by the use of logical channels supporting extended coverage, EC-channels. EC-GSM-IoT will also make use of FCCH for synchronization purposes and may also make use of RACH and AGCH CC1 has been selected, which employs the same physical layer as GPRS, EGPRS and EGPRS2.
On PRACH, CPRACH, MPRACH, EC-RACH and PTCCH/U, access bursts are used. On all other packet data logical channels, radio blocks comprising 4 normal bursts are used. The only exception is some messages on uplink (EC‑)PACCH which comprise 4 consecutive access bursts (to increase robustness). 

	                                                        2nd Modification     



[bookmark: _Toc476073720][bookmark: _Toc476317341]6.1.2	Multiframe structure for PDCH
NOTE: 	The text in this clause is informative. The normative text is in 3GPP TS 45.002 [11]. Where there is a conflict between these descriptions, the normative text has precedence.
The mapping in time of the logical channels is defined by a multiframe structure. The multiframe structure for PDCH in a basic TTI configuration consists of 52 TDMA frames, divided into 12 blocks (of 4 frames), 2 idle frames and 2 frames used for the PTCCH according to Figure 2.
52 TDMA Frames
[image: ]

X = Idle frame
T = Frame used for PTCCH
B0 - B11 = Radio blocks

[bookmark: _Ref379091704]Figure 2: Multiframe structure for PDCH
The multiframe structure for a reduced TTI configuration (2 PDCHs) is shown in Figure 2a. It follows the same multiframe structure for PDCH in a basic TTI configuration. 
[image: RTTI05]
Figure 2a: Multiframe structure when a reduced TTI configuration is used. Two PDCHs are used.
In case of EC operation, the multiframe structure for PDCH consists of 52 TDMA frames, divided into 12 blocks (of 4 frames) and 4 idle frames, see Figure 2b. In EC operation, basic TTI (and variants thereof, see sub-clause 5.1) is always used, and no frames are allocated for the PTCCH. In case blind physical layer transmissions are used, multiple BTTI blocks constitute the block that is mapped onto the physical channel, see Figure 2b, and Figure 2c, Figure 2c1 and Figure 2c2, resulting in an effective TTI that is a multiple of the basic TTI of 20 ms. For an EC TBF assigned four consecutive PDCHs, the effective TTI is 20 ms for CC2, 40 ms for CC3, and 80 ms for CC4 and 240 ms for CC5. For an EC TBF assigned two consecutive PDCHs, the effective TTI is 40 ms for CC2, 80 ms for CC3, and 160 ms for CC4 and 480 ms for CC5.

Figure 2b: Multiframe structure for EC-GSM-IoT using one PDCH for CC1 and four PDCHs for CC2 to CC4 in EC operation.


Figure 2c: Multiframe structure for EC-GSM-IoT using two PDCHs for CC2 to CC4 in EC operation.


Figure 2c1: Multiframe structure for EC-GSM-IoT using four PDCHs for CC5 in EC operation (uplink).


Figure 2c2: Multiframe structure for EC-GSM-IoT using two PDCHs for CC5 in EC operation (uplink).

For an uplink EC TBF assigned two consecutive PDCHs, compact burst mapping is to be used on an EC-PDTCH (see sub-clause 5.1, 3GPP TS 45.002 [11] and 3GPP TS 45.003 [12]). This is illustrated in Figure 2d, 2e, 2f and 2gf for CC2, CC3, CC4 and CC54, respectively. Idle frames are not shown in the figures but will be as shown in Figure 2c.

Figure 2d: Burst mapping within the block that is mapped onto the physical channel for an EC TBF assigned two PDCHs when EC-PDTCH CC2 is scheduled. Top: Normal burst mapping (downlink). Bottom: Compact burst mapping (uplink).


Figure 2e: Burst mapping within the block that is mapped onto the physical channel for an EC TBF assigned two PDCHs when EC-PDTCH CC3 is scheduled. Top: Normal burst mapping (downlink). Bottom: Compact burst mapping (uplink).


Figure 2f: Burst mapping within the block that is mapped onto the physical channel for an EC TBF assigned two PDCHs when EC-PDTCH CC4 is scheduled. Top: Normal burst mapping (downlink). Bottom: Compact burst mapping (uplink).


Figure 2g: Burst mapping within the block that is mapped onto the physical channel for an EC TBF assigned two PDCHs when EC-PDTCH CC5 is scheduled in uplink using compact burst mapping.
The mapping of logical channels onto the radio blocks is defined in the rest of this subclause by means of the ordered list of blocks (B0, B6, B3, B9, B1, B7, B4, B10, B2, B8, B5, B11).
One PDCH that contains PCCCH (if any) is indicated on BCCH. That PDCH is the only one that contains PBCCH blocks. On the downlink of this PDCH, the first block (B0) in the ordered list of blocks is  used as PBCCH. If required, up to 3 more blocks on the same PDCH can be used as additional PBCCH. Any additional PDCH containing PCCCH is indicated on PBCCH. 
On any PDCH with PCCCH (with or without PBCCH), the next up to 12 blocks in the ordered list of blocks are used for PAGCH, PDTCH or PACCH in the downlink. The remaining blocks in the ordered list are used for PPCH, PAGCH, PDTCH or PACCH in the downlink. In all cases, the actual usage of the blocks is indicated by the message type. On an uplink PDCH that contains PCCCH, all blocks in the multiframe can be used as PRACH, PDTCH or PACCH. Optionally, the first blocks in the ordered list of blocks can only used as PRACH. The MS may chose to either ignore the USF (consider it as FREE) or use the USF to determine the PRACH in the same way as for the other blocks. 
The mapping of channels on multiframes are controlled by several parameters broadcast on PBCCH.
On a PDCH that neither contains PCCCH nor EC-CCCH, all blocks can be used as PDTCH or PACCH, or, EC-PDTCH or EC-PACCH. The actual usage is indicated by the message type.
Two frames are used for PTCCH (see 3GPP TS 45.002 [11] ) and the two idle frames as well as the PTCCH frames can be used by the MS for signal measurements and BSIC identification.

	                                                        End of Modifications     
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