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Introduction
This contribution depicts the N-AGCH design and its performance for the N-GSM concept proposal earlier introduced in [1], which is proposed to be included into TR 45.820 [2] in [3]. Section 2 describes the message content of immediate assignment commands for serving CIoT terminals. Based on the message size, the channel structure is defined for the N-PCH blocks. Section 3 details the mapping of the N-AGCH blocks to the N-CCCH multiframe structure including repetitions of N-AGCH messages. 

DESIGN FOR N-AGCH
Message content
N-AGCH will carry following messages
· N-Fixed Uplink Assignment 
· N-Downlink Assignment
· N-Immediate Assignment Reject.
The largest message among these will be N-Fixed Uplink Assignment message. Below the content of this message is analysed to derive the maximum message size for N-AGCH.
< Message Type : bit (6) >                                                	   This message part without the structure has maximum length of 43 bits.
< N-Fixed Uplink Assignment 1 message content > ::=                                      
	< PAGE_MODE : bit (2) >	
	< CIoT_REQUEST_REFERENCE : bit (11) >
	< TIMING_ADVANCE_VALUE : bit (6) >
	< TSC : bit (3) >
	< SI_FP_index : bit (3) >    -- reference to frequency parameters in System Information
	< UL TTI Mode : bit (2) >   -- indicate UL TTI is 80 ms , 160ms, 240 ms or 320 ms
 < DL TTI Mode : bit(2) >    -- indicate DL TTI mode (needed if downlink and uplink have different coverage conditions)	
	< UL Fixed Allocation : < UL Fixed Allocation struct > >
     < { 0  < DOWNLINK_TFI :  bit (5) >
          | 1 } >                                -- no downlink TFI allocation 
 
                                                                                                                                                This structure has maximum length of 47 bits.
<UL Fixed Allocation struct > ::=                                           
	< TIMESLOT_NUMBER_UL_ASSIGNMENT : bit (3) >	-- 3 bit uplink timeslot number
	< UPLINK_TFI_ASSIGNMENT : bit (5) >
	< NUMBER_OF_UL_ALLOCATED_RLC_DATA_BLOCKS : bit (4) > 
      < NUM_BLK_ALLOCATION: bit (2) >  -- Number of successive  uplink frame allocations
     < START_FN_FIRST_UL_ALLOCATION: bit (5) > 
      < NUM_N_PDTCH_FRAMES: bit (4) >   --  number of TDMA frames allocated from starting frame (in multiples of 16) 
	          < { 0  < START_FN_NEXT_ UL_ ALLOCATION : bit (3) >	-- relative to end of previous UL RLC Data block
 		< NUM_N_PDTCH_FRAMES: bit (4) >
	 | 1 } >	                     --  next UL radio block starts directly after end of previous UL radio block
   	This part is repeated (NUM_BLK_ALLOCATION – 1) times
  


The uplink time slot allocation structure for N-GSM provides multiple blocks of uplink allocation. Each uplink block allocation size is given in terms of number of N-PDTCH blocks. One N-PDTCH block maps to continuous 16 uplink TDMA frames (not taking into account occurrence of idle frames) and the N-PDTCH TTI is 80 msec. For UL TTI blocks larger than 80 ms, it maps to 32 uplink TDMA frames (TTI=160 ms) and 48 uplink TDMA frames (TTI=240 ms).
Using these uplink block allocations, the MS starts with first transmission of all the N-PDTCH blocks it has to send, followed by next transmission of these N-PDTCH blocks until the available uplink resource or maximum number of transmissions for the commanded TTI is completed. 
In case PUAN is received in DL prior to transmission of N-PDTCH blocks, it has to send a packet control acknowledgement to confirm reception of the PUAN. Thereafter only unacknowledged packets will be transmitted using the remaining TDMA frames of the uplink block allocation or of subsequent uplink block allocations.
In case longer TTI than 80ms is applied, using the above allocation, concatenated transmission of N-PDTCH blocks for first transmission is done for all N-PDTCH blocks the MS has to send, followed by further transmissions using also concatenated block transmission.
As per the above fixed uplink assignment structure, a maximum of 4 transmissions for delivering all required N-PDTCH blocks is supported. If further resource allocation is needed to complete the delivery of all N-PDTCH blocks, additional resource is assigned by sending the packet uplink assignment message on N-PACCH. 
Figure 1 below illustrates the uplink allocation bitmap as depicted above for the Fixed Uplink Assignment message.
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Figure 1: Provision of multiple uplink block allocations in N-GSM.
 
N-AGCH Channel Design
The block structure, CRC construction and convolutional coding scheme for the above payload size is mentioned in Table 1.
	N-AGCH coding parameters
	Size [bits]


	Payload bits
	90

	CRC
	18

	Tail bits
	6

	Input bits for channel coding
	114

	Convolutional coding
	½

	Constraint Length
	7

	Puncturing
	4

	Interleaving
	FFS


Table 1:  Channel structure and Coding Details for N-AGCH.

Channel encoded data bits of 224 bits are mapped to 8 N-GSM bursts carrying 14 GMSK symbol sequences and hence 28 bits each. Thus the N-AGCH has a block size of 8 bursts.

mapping of n-agch in n-ccch multiframe
N-AGCH blocks can be mapped next to N-BCCH blocks in the N-CCCH frame structure in TS1. In case more N-AGCH blocks are required it can be extended to next 8 TDMA frames but will reduce the number of N-PCH blocks within the N-CCCH multiframe. N-AGCH is repeated in the same locations up to 3 51-multiframes. 
The mapping is depicted in Figure 2 below.
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Figure 2:  Mapping of N-AGCH blocks (different or repetitions) in subsequent  N-CCCH multiframes (51-multiframes) following N-BCCH blocks.

Repetition of N-AGCH
To ensure correct reception of N-AGCH messages more than one transmission of the N-AGCH immediate assignment command may be required. The number of blind repetitions required for N-AGCH is decided by the network based on the downlink Radio Quality indicator included in the N-RACH access request message. Based on this indicator the network decides about the required number of blind repetitions for N-AGCH messages and also the TTI size for downlink N-PDTCH. The network may also use detection of the N-RACH burst positions used by the MS to derive the required number of blind repetitions as well as the received signal strength / quality for uplink transmissions of that MS. Mapping of the Radio Quality indicator to the number of N-AGCH repetitions is given in Table 2 below.
	Downlink 
Radio Quality indicator
	Required number of Transmissions for N-AGCH message

	00
	1 transmission

	01
	1 initial transmission 
+ 1 repetition

	10
	1 initial transmission 
+ 2 repetitions

	11
	1 initial transmission 
+ 3 repetitions


Table 2:  Mapping of DL Radio Quality Indicator to required number of N-AGCH transmissions.

coverage PERFORMANCE Evaluation
FFS
Conclusion
Payload bits required for N-AGCH is estimated by analysing the largest message sent over this channel (N-Fixed Uplink Assignment message). The channel structure is derived based on this analysis and mapping of N-AGCH blocks in N-CCCH control frame is illustrated. The number of blind repetitions required for N-AGCH is derived based on the downlink Radio Quality indicator sent in the preceding N-RACH channel access message. 
The coverage performance for this channel will be added in the next revision of this contribution.

REFERENCEs
[1] GPC150235 – “pCR to TR 45.820 - Text proposal for N-GSM”, Nokia Networks, 3GPP TSG GERAN Ad Hoc#2 on FS_IoT_LC
[2] TR 45.820, v.1.2.1 “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things”, Rapporteur (Vodafone Group Plc)
[3] GP-150517 – “pCR to TR 45.820 - Text proposal for N-GSM”, Nokia Networks, 3GPP TSG GERAN#66

	N-GSM: Design and Performance for N-AGCH                        
	GP-150512
	1 / 4



image1.png




image2.png
o
l.I I I I

20|

30|

40|

50|

IN-AGCH

IN-AGCH

IN-AGCH

IN-AGCH

N-pCH

N-pCH

N-pCH

N-pCH

N-pCH

N-pCH

N-pCH

N-pCH

N-pCH N-pCH N-pCH N-pCH
idle idle idle idle
DL(N) DL(N+1) DL(N+1) DL(N+1)




