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Introduction
In this document, the time required for transmission of the Exception Report from the device is evaluated using the analytical approach described in [1]. Updates are marked in red.
Evaluation
In this section first the message sequence for the reference procedure is defined followed by the transmission time estimation for control channel transmissions for different coupling loss scenarios. In the subsequent sections the overall latency for the Exception Report is derived using all delay components for both MCL=154 dB and MCL=164 dB scenarios. 
Reference Procedure
The message sequence diagram for the Exception Report transmission in N-GSM is illustrated in figure 1 below.
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Figure 1: Message sequence diagram for Exception Report.

The delay value is calculated as the time taken from the instant of application trigger for the Exception Report to successful transfer of all RLC blocks belonging to the Exception Report in uplink at the BSS.
As per [1] the latency for data transmission can be calculated as given below
Latency_DATA transmission = T_Network-Synchronization + T_Transmission + T_Reception + T_Wait
In this formula T_Transmission indicates the transmission time for control and traffic channel data. For control channel data the time taken for maximum number of transmissions corresponding to the coverage condition is used. For traffic channel data the delay value estimated using the model described in [1] is used.
The traffic channel procedure uses the enhanced contention resolution procedure described in 6.2.4.6.8. Inclusion of TLLI will require additional 4 bytes to the current estimated payload size at RLC level. rTLLI uses the spare bits of the RLC header. This inclusion does not impact the throughput analysis as the number of RLC blocks required for the Exception Report does not change with this inclusion.
In the same way T_Reception corresponds to the reception time for downlink control channels (N-AGCH and N-PACCH).
T_Wait is calculated as additional cumulated time taken by the device and by BSS to process each received message before starting next message transmission.

Network synchronization time calculation
As per the N-SCH design and performance contribution [4] following delays are determined:
· Network synchronization time including FCCH acquisition and successful decoding of N-SCH at MCL=154 dB is estimated as 820 ms based on the 95 percentile of the CDF.
· Average network synchronization time including FCCH acquisition and successful decoding of N-SCH at MCL=164 dB is estimated as 1393 ms based on the 95 percentile of the CDF.

N-RACH and N-AGCH transmission time calculation
As per N-RACH design [1], the maximum delay for one N-RACH transmission is derived:  
· for the MCL corresponding to GPRS+10 dB, the N-RACH number of repetitions and the repetition period for the maximum value of NTIN=4 are derived as 4 and 59, respectively. For this repetition pattern the time taken for N-RACH transmission will be maximal, i.e. 3*59 TDMA frames (816.9 ms). 
· for the MCL corresponding to GPRS+20 dB, the N-RACH number of repetitions and repetition period for the maximum value of NTIN=4 are derived as 16 and 14, respectively. For this repetition pattern the time taken for N-RACH transmission will be maximal, i.e. 15*14 TDMA frames (969.2 ms).
N-AGCH requires 2 transmissions for GPRS+10 dB scenario and 5 transmissions for GPRS+20 dB case. 
· Transmission Time (N-AGCH) for GPRS+10 dB:= 2*51 TDMA frames = 470.8 ms
· Transmission Time (N-AGCH) for GPRS+20 dB:= 5*51 TDMA Frames = 1176.9 ms 

Delay calculation for GPRS+10 dB scenario
After reception of the immediate assignment message, the uplink data transfer of the RLC blocks containing the Exception Report is started.
For data transmission in this scenario, the device will use 80 ms extended TTI for transmission of each RLC block. ARQ based link layer control with up to 5 transmissions until successful reception of all RLC blocks is assumed. T(HARQ) estimated for successful data transfer using HARQ is 1600 ms as per [3]. The calculation is depicted in table 1 below.
	Delay component
	Value (ms)

	Network synchronization time
	917

	N-RACH transmission time
	816.9

	Tbss (time taken by BSS before sending N-AGCH)
	80

	N-AGCH Transmission Time
	470.8

	Tms (time taken at device to start uplink transmission )
	80

	Delay calculation from throughput analysis for 99th percentile. T(HARQ)
	1600

	Total Delay
	3964.7


Table 1: Delay calculation for GPRS+10 dB coverage for N-GSM.

Delay calculation for GPRS+20dB scenario
For data transmission in this scenario, the device will use concatenated TTI as described in [2]. ARQ based link layer control with of up to 5 transmissions until successful reception of all RLC blocks is assumed. T(HARQ) estimated for successful data transfer using HARQ  is 4580 ms as per [3]. The calculation is depicted in table 2 below.
	Delay component
	Value (ms)

	Network synchronization time
	1490

	N-RACH transmission time
	969.2

	Tbss (time taken by BSS before sending N-AGCH)
	80

	N-AGCH Transmission Time
	1176.9

	Tms (time taken at device to start uplink transmission )
	80

	Delay calculation from throughput analysis for 99th percentile. T(HARQ)
	4580

	Total Delay
	8376.1


Table 2: Delay calculation for GPRS+20 dB coverage for N-GSM.
Conclusion
In this contribution the time required for transmission of the Exception Report from the device is evaluated through the analytical approach described in [1]. For the MCL=154 dB condition a total delay of 3.868 seconds is evaluated and for the MCL=164 dB condition a total delay of 8.279 seconds, which is considerably below the latency requirement of 10 sec for the Exception Report [1]. 
The above results indicate that with N-GSM concept, it is possible to meet the required Exception Report latency performance for devices in extended coverage.
The corresponding text proposal is included in the pCR to TR 45.820 in [5].
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