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Introduction
The EC-GSM-IoT feature has been included to GERAN Rel-13 specifications. This paper discusses about a scenario with EC UL TBF that limits UL data transmission. The limitation is due to available coding bits in Information element Start First UL Data Block within message EC Immediate Assignment Type 2 specified in 3GPP TS 44.018.
key scenario to be clarified
In case of Fixed Uplink Allocation, the occurrence of the EC‑PDTCH/U at given block(s) in the 52-multiframe structure for a given MS on given PDCH(s) shall be indicated by an EC Immediate Assignment Type 1, EC-Immediate Assignment Type 2, EC Packet Uplink Ack/Nack or EC Packet Uplink Assignment message. The number of blocks available per 52-multiframe depends on the uplink Coverage Class. The below figure 1 illustrates the mapping of CC2 to the 52-multiframe.
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Figure 1: CC2 mapping to the 52-multiframe.
The mobile is informed as to which block in a given 52 multiframe it has to start the first RLC block and gaps in between for other allocated blocks for UL data transmission. This information is conveyed to mobile using EC Immediate Assignment type 2 message as defined below.
	< EC Immediate Assignment Type 2 message content > ::=
	< Message Type : bit (4)  >
	< Used DL Coverage Class : bit (2) >
	{ 0 | 1 < EC Page Extension : bit (4) > }
	< EC Request Reference : bit (13) > 
	< EC Packet Channel Description Type 2 : bit (15) > 
	< EC Fixed Uplink Allocation : < EC Fixed Uplink Allocation struct  >>
	<spare padding> ;


	< EC Fixed Uplink Allocation struct > ::= 
	< Enhanced Access Burst : bit (1) >
	{ 0 | 1 < Timing Advance : bit (6) }
	< STARTING_UL_TIMESLOT: bit (3) >	
	< Uplink_TFI_Assignment : bit (5) >
	< STARTING_DL_TIMESLOT_OFFSET: bit (2) >
	< OVERLAID_CDMA_CODE: bit (2) >
	{ 0 		– use MCS-1 for uplink packet transfer 
		| 1 < Assigned MCS : bit (4) > }
	< GAMMA : bit (5) > 
	< ALPHA Enable : bit (1) > 
	{ 0 | 1	< P0 : bit (4) >
			< PR_MODE : bit (1) > } 
	< Start_First_UL_Data_Block : bit (4) > 
	{ 1 { 0	< Start_FN_Next_Data_Block : bit (3) > 
		| 1 	– no gap between last block and next block }  } ** 0 ;




Start_First_UL_Data_Block (4 bit field) 
This field identifies the uplink transmission opportunity corresponding to the assigned uplink coverage class (see the EC Packet Channel Description Type 2 IE described in sub-clause 10.5.2.85) that the mobile station is to use to start sending its first uplink RLC data block on the set of assigned uplink timeslots. The 1st transmission opportunity occurs no earlier than in TDMA frame N+10 where TDMA frame N is the last TDMA frame used for transmission of the EC IMMEDIATE ASSIGNMENT TYPE 1 or EC IMMEDIATE ASSIGNMENT TYPE 2 message. See 3GPP TS 45.010 [35] for mobile station reaction time requirements applicable to receiving an assignment message. This field is coded as follows:

Bit
4 3 2 1
0 0 0 0		  Use the 1st transmission opportunity
0 0 0 1		  Use the 2nd transmission opportunity
0 0 1 0		  Use the 3rd transmission opportunity
.
.
.
1 1 1 1		  Use the 16th transmission opportunity

For illustrating the problem following defnition of transmission opportunity for cc2 is consisdered
For CC2 the Kth transmission opportunity = the Kth set of 4 BTTI radio blocks on the assigned timeslots occurring after TDMA frame N+9. The Kth set of 4 BTTI radio blocks occurs in one of {B0, B1, …B11}, whichever occurs first after TDMA frame N+9.


Scenario of UL TBF establishment for an EC-GSM-IoT MS with UL and DL coverage class as CC2 
EC-GSM-IoT Mobile station has an established EC UL TBF with both UL and DL coverage class 2 using four timeslots. These four timeslots are shared with other EC mobile stations which also has EC TBF’s established at same time. BSS will have to schedule occasions(via Fixed Uplink  allocations) of TDMA frames meant for each of mobile station sharing four timeslots and indicate the specific occasions to be used to EC mobile stations during Fixed Uplink Allocations(FUA) during establishment of UL TBF. The message EC Immediate Assignment Type2 has the needed information elements that can convey to each EC mobile station as to which TDMA frame has to be used by each mobile for UL data transmission. Start First UL Data Block IE within EC Immediate assignment Type 2 indicates the relative BP (kth BTTI block as per spec).  
Figure 2 illustrates two 51 multiframes of EC-AGCH and specifically the EC-AGCH block which cannot be utilised in specific scenario of having some PDCH blocks as Start First UL data block. The illustration is for both UL and DL CC being CC2, but similar limitation is also applicable for the coverage class combination CC4 in DL and CC2 in UL (gaps will be more than 32 opportunities).








CC2 : TDMA frame mapping for EC-AGCH on timeslot 1    CC2: 52-multiframe for EC-GSM-IoT traffic channels                
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Figure 2: Considered scenario with problematic allocation of FUA for a device in CC2. 
[bookmark: _GoBack]From 3GPP TS 44.018 Start First UL Data Block for CC2 is defined as For CC2 the kth transmission opportunity = the Kth set of 4 BTTI radio blocks on the assigned timeslots occurring after TDMA frame N+9. The Kth set of 4 BTTI radio blocks occurs in one of {B0, B1, …B11}, whichever occurs first after TDMA frame N+9. 
TDMA frame N is last TDMA frame used for transmission of the EC IMMEDIATE ASSIGNMENT TYPE 1 or EC IMMEDIATE ASSIGNMENT TYPE 2. There should be more than 16 transmission opportunities available in this specific case(Immediate assignment being scheduled in last EC-AGCH block of 2*51 multiframe) or network needs mobile to schedule UL data in certain BPs) as per illustration above and following  
· 10 TDMA Frame difference required between START-FN and AGCH Last block as per specification.
· With this, number of uplink opportunities which needs to be mapped to Last EC-AGCH Block of 2*51MF  as
· Total Number of TDMA Frames : 51+ 19+ 8+10 = 88
· Number of BP possible in 88 TDMA Frames = [(88-2) /52 ]*12 + [(88-2) MOD 52]- Idle-Frames]/4 
· 20 transmission opportunities is possible in this specific case
possible options for the scenarios
Start_First_UL_Data_Block in EC IMMEDIATE ASSIGNMENT TYPE 2 shall be increased to 6 bits. Otherwise there is a drawback for network as several UL transmission opportunities cannot be used.
Thus it is proposed to increase the Start_First_UL_Data Block IE to 6 bits to use all available transmission opportunities. 
An accompanying CR [2] reflecting the outlined solution is submitted to this meeting.
CONCLUSION 
It is proposed to agree the accompanying CR to 44.018 [2] in order to increase Start First UL Data Block, indicating transmission opportunities, to 6 bits, else there are chances that some UL opportunities remain unused and hence transmission efficiency being degraded.
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