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[bookmark: _Ref177802497]1	Introduction
1.1	Background Information
A study on Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things was approved at GERAN#62 [1]. The N-GSM candidate solution as part of the GSM evolution was introduced in the TR [2] in [3].
1.2	Reason for change
Update of the random access channel design and related procedures to the N-GSM concept in regard to message content, usage of random access channel and description of chase combining is needed according to [4].   
1.3	Summary of change
Structure for section 6.3.5 on Link layer Aspects is provided. A new subsection 6.3.5.4 on Random Access Procedure is added. 
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	First modification (added subclause)


6.3.5 Link Layer Aspects
6.3.5.1 Multiplexing and Demultiplexing Principles
This is FFS.
6.3.5.2 Adaptive Repetitions
This is FFS.
6.3.5.3 Paging Channel Operation 
This is FFS.

6.3.5.4 Random Access Procedure
6.3.5.4.1 General
The N-GSM device uses new extended access burst for random access operation when the coverage condition is below normal GPRS coverage. In normal coverage conditions access burst format of GPRS is used. The device decides on the required number of repetitions per access attempt based on the path loss estimation. Number of repetitions required for given coverage condition is also controlled by the path-loss step size (parameter N-ACCESS-PATHLOSS-DIVIDER) indicated in the system information.
The repetition positions are derived in such a way that there is no collision across repetition positions across different number of repetitions. The derivation of the repetition positions is also controlled by the parameter (NTIN) broadcast in the system information.
Retransmission of  N-RACH access bursts after the repetitions describe above should follow the existing procedures in GPRS.
6.3.5.4.2 Content of RACH and N-RACH Bursts for UL Data Transfer
The N-GSM device uses normal access bursts in TN0 if it is in normal coverage condition. Else if the coverage condition is worse than normal coverage condition, the N-GSM device uses N-AB burst format for access bursts which will be transmitted in TN0 and TN1.
If the N-GSM device transmits the normal random access burst using the RACH message on TN0, the 8 bit access burst is used containing
-	Random bits (3 bits) – used as today to resolve contention in the access
-	Priority indication (1 bit) – used to indicate if the access is of alarm type or not
-	Block count indication (4 bits) - based on MCS-1
Else if the device transmits the extended access burst with the N-AB burst format, the N-RACH message (i.e. the N-Channel-Request message)  contains below parameters. N-RACH message reuses the 11 bit RACH message format. N-RACH message content is given in Table 6.3.5.4-1 below.
Table 6.3.5.4-1: Information elements of the N-Channel-Request message carried on N-RACH burst.
	Information element
	Length in bits
	Definition

	Random bits
	4
	randomized sequence (used for contention resolution)

	Access Priority
	1
	0: normal priority
1: alarm priority

	Block Count
	4
	number of RLC blocks to be sent with 20 B payload each. 
1,…,15:  20 B,…,300 B 
16:  > 300 B 

	DL Radio Quality
	2
	0:  0 dB ≦ SINR
1:  -3 dB ≦ SINR < 0 dB
2:  -6 dB ≦ SINR < -3 dB
3:  SINR < -6 dB


 
For UL data transfer TSC 1 is used for N-RACH.

6.3.5.4.3 Chase Combining for N-RACH bursts 
RX processing of normal RACH bursts in BSS is carried out after reception in TN 0, whilst RX processing of N-RACH bursts in BSS is done after TN 1, once the entire N-RACH burst, spanning over TN 0 and TN 1, is received. 
In each TDMA frame BSS tries to decode possible N-RACH bursts with 1, 2, 4, 8 or 16 transmissions, i.e. 1 single block decoding attempt and 4 decoding attempts by combining information from earlier possible locations of bursts are carried out. Hence chase combining memory of BTS contains information from about 1 s period (14*16=224 frames) of bursts in total with NTIN=4.
6.3.5.4.4 N-RACH message for sending paging response
The N-GSM system uses adaptive repetition of paging request messages towards CIoT devices based on reception of the N-RACH attempt using the N-RACH message for the paging response. For this purpose, once the device successfully receives the paging request message, for the first transmission of the N-RACH access burst and its repetitions it uses a different training sequence. Thus the BSS can identify that the N-RACH message is sent as paging response.
The repetition positions of the N-RACH attempt are placed in such a way that these positions map to the paging block position in earlier 51 multi-frame. 
The N-RACH message for paging response will use different Training sequence (TSC 2) than the one used for normal RACH attempts. The content of the N-RACH message in this case is FFS.
6.3.5.4.5 Priority handling
CIoT devices attempting to access the system autonomously (i.e. system access attempts not triggered by the network) on TN0 or TN1 include an access priority bit to indicate that the access attempt is to report a critical event such as an alarm. The BSS then can prioritise resource allocation for this user based on this information.
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