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introduction
In this document the delay and throughput performance for the uplink traffic channel in N-GSM are investigated. Throughput and delay calculations are derived using the model specified in section 5.6 of [1] for evaluating the data traffic channel performance.
background
The coverage performance of the traffic channel can be evaluated using two approaches as depicted in [1]: 
· Approach 1: As per this approach the MCL is derived based on the SNR level at which 10% BLER is achieved. Exception report latency is calculated based on 90% and 99% confidence of delivery. For 99% confidence level it is approximated by one additional retransmission.
· Approach 2: For this approach throughput and latency performance are derived through the model specified in section 5.6 of [1] for evaluating the data traffic channel performance. Errors that are relevant for the HARQ operation, such as dependency of header errors in order to perform soft combining shall be modelled.
Approach 1 shall be used by candidate solutions having initial message BLER less than 10% and approach 2 by candidate solutions whose initial message BLER is greater than 10%.
It is observed that the initial message BLER of the N-GSM traffic channel is above 10%, hence the data traffic channel performance is evaluated using approach 2.
Evaluation
Simulation Assumptions
Simulation assumptions used for the N-PDTCH data traffic channel coverage performance evaluation [2] are also applicable here.
Results for Delay and Throughput
For this simulation the Exception Report is used as reference. Below table 1 indicates the message size and other protocol overheads associated with the Exception Report.
	Message components
	Size

	Exception Report message size
	20 B

	COAP/DTLS/UDP/IP/SNDCP/LLC overhead
	75 B

	LLC Header length
	1 B

	Total payload size
	96 B

	Number of RLC blocks required for total payload (RLC block size: 20 bytes)
	5 blocks

	SNDCP/LLC overhead
	11 B

	Input bits at SNDCP for throughput calculation
	680 bits (= 85 B = 96 B - 11 B)


        Table 1: Evaluated Exception Report message size.
According to the agreed framework, the 90th and 99th percentile of the delay is presented, as well as the 90th percentile of the throughput for GPRS+10 dB and GPRS+20 dB coverage conditions.
For the GPRS+10 dB coverage condition, the device will use extended TTI of 80 ms in uplink with N-MAC header carrying the NBSN value. For the simulation it is assumed that fixed allocation is used for uplink data transfer included in the immediate assignment message and also in the PUAN message, i.e. resources only sufficient for single transmission of all RLC blocks are allocated. With this scheme the device will wait for PUAN between all retransmissions. Alternatively the BSS may allocate more resources than corresponding to the number of requested uplink RLC blocks via fixed allocation and the device can send retransmissions without waiting for PUAN from BSS. In this case the delay value is expected to reduce further.
For the GPRS+20 dB coverage condition, the device will employ the concatenated block transmission mode where each RLC block is blindly repeated 3 times within a single transmission. In order to achieve the required throughput and coverage performance N-PDTCH design includes the following changes.
· In extreme coverage condition fixed allocation scheme allocates 2 time slots instead of single time slot corresponding to the number of requested RLC blocks.
· In this configuration the N-MAC header symbols are not used as the receiver knows the NBSN based on RLC block positions in the retransmission. Hence no N-MAC header decoding is needed prior to data payload decoding. 
· Bursts of each RLC block are mapped on to both time slots in consecutive TDMA frames resulting in the TTI for single transmission in dual slot block mode of 8 TDMA frames (40 m sec). Concatenated transmission mode includes 3 such blind transmissions. Thus the TTI used for single transmission in dual slot concatenated block mode is 120 msec. 
· N-PACCH transmission in downlink in extreme coverage also uses two time slots along with concatenated block transmission with 3 blind repetitions resulting in an effective TTI of 160 ms.
Table 2 below summarizes the results obtained from the simulation for two coupling loss scenarios for uplink. 
	Coverage
	Scenario
	Delay [ms]
	Throughput [bps]

	
	
	90th 
	99th 
	90th 

	GPRS+20 dB (33 dBm), UL
	Exception Report
	4080
	4580
	167

	GPRS+10 dB (33 dBm), UL
	Exception Report
	1040
	1600
	667


	Table 2: Performance summary – Exception Report latency and 	throughput over N-PDTCH.
Conclusion
In this contribution the delay and throughput performance for the uplink traffic channel in N-GSM is presented for MCL=154 dB and MCL=164 dB conditions. In all simulations, the methodology in [1] has been followed.
The above results indicate that it is possible to achieve the required throughput performance at target MCL coverage condition for the N-GSM concept with resource utilization of 2 time slots based on the investigation in [2].
The corresponding text proposal is included in the pCR to TR 45.820 in [3].
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