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6.3


Narrowband GSM (N-GSM)

6.3.1
General [WG1+WG2]
N-GSM identifies an evolution of GSM to support low rate data devices. It adds some functions like pre-coding for GMSK and adaptive chase combining to provide extended coverage with low complexity. N-GSM relies on existing GPRS for normal coverage, selected by the CIoT device before channel access based on the received signal level. 

6.3.1.1 Key Concepts

The N-GSM concept introduces combined precoding and hybrid modulation where the data bits are mapped to predefined GSMK symbol sequences. This precoding in effect achieves a waveform which occupies only a fraction of bandwidth compared to that for normal symbol rate. It is noted that the term “Narrowband GSM” relates to the fractional instantaneous bandwidth occupied during transmission of data symbols and not to the support of a channel split in frequency domain creating micro-channels as part of the GSM radio frequency channel. The precoding also results in extending the TTI for RLC blocks thus additional benefit from time diversity is obtained. 
Extended coverage  is targetedby adding repetition combined with adaptive chase combining in order to allow for a more efficient resource utilisation compared to blind repetitions.
6.3.1.2 Co-existence with GSM

The N-GSM concept supports resource multiplexing of legacy GPRS and EGPRS devices and CIoT devices in the same PDTCH timeslot. 
As minimum resource allocation it needs  one dedicated timeslot for new cell broadcast and common control channel in timeslot 1 on the BCCH carrier as well as  dedicated resources for data transfer belonging to one PDCH, thus it is lean to introduce into existing BSS deployments. 
Editor’s Note: Further investigation of the Coexistence aspects with GSM is needed.
6.3.1.3 Additional Benefits

The coverage enhancement introduced by the N-GSM concept is targeted for TU1.2 radio channel conditions as per the Study Item objective. In addition maintaining the same level of coverage enhancement for other radio channel conditions such as TU50 and RA250 without increasing the complexity is targeted. This additional benefit would enable N-GSM to support a wider set of use-cases, e.g. vehicle tracking or package tracking during transport in challenging radio conditions. 
Furthermore the average transmit power for highest expected N-GSM CIoT device power class of 33 dBm with targeted single slot operation is envisaged to be kept comparable to non evolutionary concept proposals with 23 dBm output power.
6.3.2 Downlink Physical layer design

6.3.2.1 Narrowing signal bandwidth with pre-coding [WG1] 
The transmission scheme for N-GSM introduces an additional pre-coding step for GSM which is located between channel coding and modulator as depicted in Figure 6.3-1.  
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Figure 6.3-1:  Pre-coding functionality in between channel encoding and modulator.
The pre-coding function maps two encoded bits to one of four GMSK symbol sequences each with length of 8 symbols as depicted in Table 6.3-1. The GMSK symbol sequences are defined such that those form a hybrid of 2-FSK and BPSK modulations, where the instantaneous bandwidth of each symbol sequence is a fraction (1/8) of the bandwidth for normal symbol rate. 
Table 6.3-1: Data bits mapped to pre-coded bit sequences and resulting BPSK and 2FSK.
	Data bits
	Pre-coded bit sequence 

(GMSK symbol sequence)
	Resulting BPSK phase
	Resulting 2FSK tone

	00
	00000000
	+1
	+1/(4TS) = +68 kHz

	01
	11111111
	-1
	+1/(4TS) = +68 kHz

	10
	10101010
	+1
	-1/(4TS) = -68 kHz

	11
	01010101
	-1
	-1/(4TS) = -68 kHz


6.3.2.2 Logical channels for N-GSM [WG1+WG2]
Logical channels for N-GSM are grouped as broadcast channels (BCH), common control channels (CCCH) and packet dedicated channels (PDCH) listed in Figure 6.3-2. 
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Figure 6.3-2: Logical channels for N-GSM in downlink.
6.3.2.3 Burst formats [WG1]
The existing burst types are kept but formats are adapted for GMSK symbol sequences of 8 symbols. 
6.3.2.3.1 Burst format for Narrowband Normal Burst (N-NB) 
The N-NB burst carries 14 GMSK symbol sequences located to both sides of the training sequence resulting in 28 bits per burst in total. The burst structure for the N-NB normal burst is given in Table 6.3-2. This burst format is applied for both downlink and uplink.  The mapping of logical channels to encoded symbols is described in section 6.3.2.5. 
Table 6.3-2: Burst format for N-NB.
	Burst Content
	Length in symbol periods
	Length in symbol sequences
	Bit  number


	GMSK symbol sequence number 



	Tail symbols
	3
	
	0 – 2
	

	Payload symbols
	56
	7
	3 - 58
	0 - 6

	Training sequence
	30
	
	59 - 88
	

	Payload symbols
	56 
	7
	89 -144
	7 - 13

	Tail symbols
	3
	
	145 - 147
	

	Guard period
	8.25
	
	148 - 156
	


6.3.2.3.2 Burst format for Narrowband Synchronization Burst (N-SB)
The burst structure of the downlink N-SB synchronization burst is given in Table 6.3-3. 
Table 6.3-3: Burst format for N-SB.
	Burst Content
	Length in symbol periods
	Length in symbol sequences
	Bit  number


	GMSK symbol sequence number 

	Tail symbols
	3
	
	0 - 2
	

	Payload symbols 
	40
	5
	3 - 42
	0 - 4

	Training sequence
	62
	
	43 - 104 
	

	Payload symbols
	40
	5
	105 - 144
	5 - 9

	Tail symbols
	3
	
	145 - 147 
	

	Guard period
	8.25
	
	148 - 156
	


6.3.2.4 Training sequences  [WG1]
The training sequences belonging to TSC Set 2 (see 3GPP TS 45.002) are used as basis for the design of the training sequences for the N-NB normal burst, such that they are prolonged by two symbols on either side in order to provide a length of 30 bits. By this design low cross correlation with corresponding training sequences of TSC Set 1 is targeted in order to mitigate that legacy devices will decode the new training sequence in order to attempt USF reading.
Editors’s Note:  Further investigation on the TSC autocorrelation and cross-correlation properties is needed.
The TSC Set for N-NB is given in Table 6.3-4.
Table 6.3-4: TSC Set for N-NB.
	TSC
	Training sequence bits

(bit 0 ... bit 29)

	0
	(0,0,0,1,1,0,0,0,1,0,0,0,1,0,0,1,0,0,1,1,1,1,0,1,0,1,1,1,1,1)

	1
	(0,1,0,1,0,1,1,1,1,0,1,0,0,1,1,0,1,1,1,0,1,1,1,0,0,0,0,1,1,0)

	2
	(1,0,0,1,0,0,0,0,0,1,0,1,1,0,0,0,1,1,1,0,1,1,1,0,1,1,0,0,0,1)

	3
	(1,1,0,0,1,0,1,1,0,1,1,1,0,1,1,1,0,0,1,1,1,1,0,1,0,0,0,0,0,0)

	4
	(0,0,0,1,1,1,0,1,0,0,1,1,1,1,0,1,0,0,1,1,1,0,1,1,1,1,1,0,1,1)

	5
	(0,1,0,1,0,0,0,0,0,1,0,0,1,1,0,1,0,1,0,0,1,1,1,1,0,0,1,1,1,0)

	6
	(1,0,0,0,0,1,0,0,0,0,1,1,0,1,0,0,0,0,1,1,0,1,1,1,0,1,0,1,0,1)

	7
	(1,1,0,1,0,0,0,1,0,1,1,1,0,0,1,1,1,1,1,1,0,0,1,0,1,0,0,1,0,0)


For the N-SB training sequence, having a length of 62 bits, it is derived from the legacy SCH training sequence (64 bits, see 3GPP TS 45.002) by cutting a bit from both ends with reversed order of bits, so that misdetection of legacy SCH is avoided. 
6.3.2.5 Channel encoding  [WG1]
The N-GSM coding schemes are represented in Table 6.3-5.  Used convolution polynomials (G) are defined in Annex B of 3GPP TS 45.003.
 
Table 6.3-5: Encoding parameters for logical channels in downlink.
	Channel
	Input bits 

(u)
	Convolution coding
	Rate matching
	Encoded bits

(c)


	Interleaving

	
	
 Data bits (d)
	Tail bits
	k
	r
	Poly
nomials

(G)
	Punctured bits
	Repeated bits
	
	Bursts

(B)
	Burst Type
	Type

	
	Infomation bits
	Parity

Bits
	
	
	
	
	
	
	
	
	
	

	N-SCH
	24*
	10
	6
	7
	1/2
	G4, G7
	0
	0
	80
	4
	N-SB
	Rect.

	N-BCCH
	200
	18
	6
	7
	1/2
	G4, G7
	0
	0
	448
	16
	N-NB
	Rect.

	N-PCH
	74 
	18 
	4 
	5 
	1/2 
	TBD
	TBD
	TBD
	384 
	8    
	N-NB 
	TBD

	N-AGCH
	90 
	18 
	6 
	7 
	1/2 
	TBD
	4    
	0 
	448 
	16  
	N-NB 
	TBD

	N-PDTCH
	168
	18
	6
	7
	1/2
	G4, G7
	0
	0
	384
	16
	N-NB
	Rect.

	N-PACCH
	80 
	18 
	6 
	7 
	1/4 
	G4,G5, G6,G7 
	32  
	0 
	384 
	16  
	N-NB 
	Rect.

	N-MAC-D

	8
	1
	4
	5
	1/5
	TBD
	1 
	0
	64
	16
	N-NB
	Rect.

	N-PCH Header
	2
	1
	4
	5
	1/5
	TBD
	3 
	0
	64
	8
	N-NB
	Rect.


* 21 bits thereof used for convolutional coding
6.3.2.5.1 Interleaving

Rectangular interleaving schemes map encoded bits:
· to GMSK symbol sequences 0-5 and 8-13 of the N-NB burst, for N-PCH, N-PDTCH and N-PACCH

· to GMSK symbol sequences 6 and 7 of the N-NB burst, for N-PCH Header and N-MAC-D

· to all GMSK symbol sequences of the N-NB burst, for all other downlink channels.

6.3.2.6 Physical layer procedures  [WG1]
6.3.2.6.1 Cell Synchronisation

The cell synchronisation uses existing FCCH for obtaining AFC tuned and determining timing related to 51 multi frame boundaries. Then TDMA frame number is derived from N-SCH reception. 

6.3.2.6.1.1 Derivation of Timing Information from N-SCH
Timing information is derived from signalled T1 and T2’ referring to the first TDMA frame of the pair of two adjacent 51-multiframes. 
In particular FN is determined as:

FN = (51 x 26 x T1) + (2 x 51 x T2’ + 51 x T2’’) + T3’’, where

T2’’ is derived from N-SCH multiplexing and defined as

T2’’= 0, for even 51-multiframes,

T2’’= 1, for odd 51-multiframes.

T3’’ is derived from 51-multiframe borders during the FCCH acquisition on TS0.

6.3.2.6.1.2 Information bits in N-SCH

For N-SCH, the T3’ parameter, transmitted in legacy SCH using 3 bits, is derived from the 51-multiframe structure. The signalled reduced frame number information in N-SCH refers to the start of the 51-multiframe pair, see Figure 6.3-4. The reduced payload of 21 bits for the N-SCH is depicted in Table 6.3-6:
Table 6.3-6: Information bits in N-SCH.
	Content
	Definition
	Range
	Number of bits

	 BSIC
	Base transceiver station identity code
	0 to 63
	6

	T1
	FN div (26 x 51)
	0 to 2047
	11

	T2’
	(FN –T1*26*51) div 102
	0 to 12
	4


Further information (3 bits) is dedicated to the signalling of the N-BCCH change mark indication, sent on N-SCH.
6.3.2.6.2 Link Adaptation
The network selects the use of single or concatenated PDTCH block transmission mode for DL transmission and the number of initial repetitions according to the observed path loss. Further retransmissions are adapted based on RLC/MAC HARQ, being enabled in PDCH channels by means of the N-MAC header. N-MAC is introduced for linking blocks with the same content to enable chase combining.
Editor’s Note: Further detail of link adaptation aspects is needed. 
6.3.2.6.3 Power Control

Power Control for DL channels is FFS.
6.3.2.6.4 Physical layer measurements

Physical layer measurements for DL channels are FFS.
6.3.3 Uplink Physical layer design

6.3.3.1 Narrowing signal bandwidth with pre-coding  [WG1]
In uplink the pre-coding technique is applied as in downlink. 
6.3.3.2 Logical channels for N-GSM [WG1+WG2]
In uplink, logical channels for N-GSM are grouped as common control channels (CCCH) and packet dedicated channels (PDCH), listed in Figure 6.3-3.
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Figure 6.3-3:  Logical channels for N-GSM in uplink.
6.3.3.3 Burst formats [WG1]
6.3.3.3.1 Burst format for Narrowband Normal Burst (N-NB)

In uplink the same N-NB burst format as in downlink is applied. 
6.3.3.3.2 Burst format for Narrowband Access Burst (N-AB) 

The N-AB burst is transmitted in two slots TS0 and TS1 on the BCCH carrier. Its burst structure is given in Table 6.3-7. 
Table 6.3-7: Burst format for N-AB.
	Burst Content
	Length in symbol periods
	Length in GMSK symbol sequences
	Bit  number


	GMSK  symbol sequence number



	Tail symbols
	8
	
	0 – 7
	

	Training sequence
	89
	
	8 – 96
	

	Payload bits
	144
	18
	97 – 240
	0 - 17

	Tail symbols
	3
	
	241 – 243
	

	Guard period
	68.5
	
	244 – 312
	


6.3.3.4 Training Sequences [WG1]
In uplink the training sequences for N-NB burst are the same as used in downlink. 

The training sequences for N-AB are given in Table 6.3-8.
Table 6.3-8 Definition of TSC’s for N-RACH

	TSC 
	Training Sequence bits

	TS1
	0, 1, 0, 0, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 1, 1, 0, 0, 1, 0, 1, 1, 0, 1, 0, 1, 0, 1, 1, 0, 1, 0, 0, 0, 1, 1, 0, 1, 1, 0, 0, 1, 1, 0, 0, 0, 1, 1, 0, 1, 1, 1, 1, 0, 0, 0, 0, 0, 0, 0, 1, 1, 1, 1, 0, 0, 1, 1, 1, 1, 0, 1, 0, 1, 0, 0, 0, 1, 0, 1, 1, 1, 0, 0, 0

	TS2
	Bits are defined as in TS1, but bit order is reversed.


Transmissions on N-RACH will use two training sequences of 89 bit length, from which TS2 is used in case of paging response and else TS1. These new training sequences are based on shortened 91 bit sequence in [X] and are subjects to further optimisation. Autocorrelation for N-RACH TS1 and cross correlation properties with other training sequences used for RACH and PRACH are depicted in Figure 6.3-4 as absolute values.
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Figure  6.3-4: Absolute values for autocorrelation of N-RACH and cross-correlations with other RACH types.

6.3.3.5 Channel encoding [WG1]
The N-GSM coding schemes are represented in Table 6.3-9.  Used convolution polynomials (G) are defined in Annex B of 3GPP TS 45.003. 
 

Table 6.3-9:  Encoding parameters for uplink logical channels.
	Channel
	Input bits 

(u)
	Convolution coding
	Rate matching
	Encoded bits

(c)


	Interleaving

	
	
 Data bits (d)
	Tail bits
	k
	r
	Polynomials

(G)
	Punctured bits
	Repeated bits
	
	Bursts

(B)
	Burst Type
	Type

	
	Information bits
	Parity

Bits
	
	
	
	
	
	
	
	
	
	

	N-RACH
	11
	6
	4
	5
	1/2
	G0, G1
	6
	0
	36
	1(2)
	N-AB
	-

	N-PDTCH
	168
	18
	6
	7
	1/2
	G4, G7
	0
	0
	384
	16
	N-NB
	Rect.

	N-PACCH
	60 
	18 
	6 
	7 
	1/5 
	G4,G5,G6,G7
	56  
	0 
	384 
	16  
	N-NB 
	Rect.

	N-MAC-U
	4
	0
	4
	5
	1/4
	
	0
	32
	64
	16
	N-NB
	Rect.


6.3.3.6 Physical Layer procedures
6.3.3.6.1 Random Access

6.3.3.6.1.1 Selection of random access burst type

When the coverage condition is below RxlevAccessMin, the N-AB burst format with pre-coding of data bits will be used. N-AB burst uses different TSC code, so it can be distinguished from normal RACH accesses using AB burst format.  For allowing chase combining for up to 16 N-RACH bursts, the timing of N-RACH re-transmissions is predetermined based on the observed path loss. 
6.3.3.6.1.2 Selection of Number of repetitions for N-RACH
Transmission of N-RACH is stopped when immediate assignment is received or when the amount of repetitions has reached a path loss based count. This latter mechanism is meant to limit unnecessary repetitions at better radio conditions, by signalling NRXLevAccessMin and N-ACCESS-PATHLOSS-DIVIDER [3, 4, 5 or 6] dB in N-BCCH. Number of N-RACH repetitions is be defined as:
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Table 6.3-10 provides an example with RXLevAccessMin =-111dBm, MaxNumRTX=16, NRXLevAccesMin =-131 dBm for possible N-ACCESS-PATHLOSS-DIVIDER values.

Table 6.3-10: Example for number of N-RACH repetitions.
	RX levels vs. N-ACCESS-PATHLOSS-DIVIDER
	Number of N-RACH repetitions

	3
	4
	5
	6
	

	>-131 dBm
	>-131 dBm
	>-131 dBm
	>-131 dBm
	16

	>-128 dBm
	>-127 dBm
	>-126 dBm
	>-125 dBm
	8

	>-125 dBm
	>-123 dBm
	>-121 dBm
	>-119 dBm
	4

	>-122 dBm
	>-119 dBm
	>-116 dBm
	>-113 dBm
	2

	>-119 dBm
	>-115 dBm
	>-111dBm*)
	>-107 dBm*)
	1

	>-111 dBm
	>-111 dBm
	>-111 dBm
	>-111 dBm
	Normal RACH


 


*) Normal RACH with AB burst format is selected
The parameter N-ACCESS-PATHLOSS-DIVIDER and MaxNumRTX are used to control the number of repetitions, e.g. according to network load.
6.3.3.6.1.3 Spacing between repetitions

The spacing NSPACE between retransmissions is derived from the number of determined N-RACH repetitions and NTIN, signalled in N-BCCH, which defines the exact delay between repetitions, as exemplarily depicted in Table 6.3-11 below. The purpose of differentiated spacing is to avoid collisions between chase combining processes and also to enable estimating the used number of repetitions in the network as an indication of path loss seen by the CIoT device.  Parameterisation allows wider spreading of repetitions, e.g. at higher load to obtain better diversity but at the cost of additional delay. 

Table 6.3-11: Example for spacing of N-RACH repetitions.
	NTIN


	N-RACH Spacing value NSPACE
vs. Number of N-RACH transmissions

	
	1
	2
	4
	8
	16

	1
	N.A.
	33
	15
	7
	4

	2
	N.A.
	68
	31
	13
	7

	3
	N.A.
	100
	41
	22
	12

	4
	N.A.
	157
	59
	27
	14


Selection of N-RACH spacing values aims for minimising collisions between two CIoT devices. Access re-attempts e.g. due to collisions for up to N-MAX-RETRANS with a set of new re-transmissions may occur at earliest NTIN*2         51-multframes after the last N-RACH repetition and with T3 being selected again randomly.  

6.3.3.6.2 Link Adaptation


In uplink the same concept of link adaptation using adaptive chase combining is applied as for downlink but with receiver diversity.
6.3.3.6.3 Timing Advance

The timing advance control for UL channels is FFS.
6.3.3.6.4 Physical Layer Measurements
Physical layer measurements for UL channels are FFS.
6.3.3.6.5 Power Control

Power Control for UL channels is FFS.
6.3.3.6.6 Uplink scheduling

Scheduling for UL channels is FFS.
6.3.4  Logical channel mapping [WG1 and WG2]
The detailed mapping of logical channels onto physical channels is defined in the following sections. 

6.3.4.1  N-SCH [WG1]
The encoded N-SCH block is transmitted 5 times in two 51 multiframes on TS1 of the BCCH carrier with alternating burst interleaving scheme that enables detection of even and odd 51 multi frames as depicted in Table 6.3-12 and Figure 6.3-5 where N-SB bursts with same content are indicated by using the same color. 
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Figure 6.3-5: Mapping of N-SCH in two 51 multiframes.
Table 6.3-12: N-SB bursts mapped to two 51 multiframes repeated 4 times and alternated interleaving for N-SCH block.
	Burst number
	Frames in even MF51
	Frames in odd MF51

	0
	0, 20, 40
	10, 30

	1
	1, 21, 41
	11, 31

	2
	10, 30
	0, 20, 40

	3
	11, 31
	1, 21, 41


6.3.4.2  N-BCCH [WG 2]
N-BCCH uses the BCCHext allocation in the 51 multiframe, but in TS1 of the BCCH carrier. System information is transmitted in 4 N-BCCH radio blocks with each interleaved over 16 bursts. Each block is mapped to 8 successive 51-multiframe periods as shown in Figure 6.3-6. 
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Figure 6.3-6: Mapping of four N-BCCH blocks with 16 N-NB bursts each over 8 successive 51-multi frames.
One N-BCCH block carries 25 bytes data payload, thus total capacity for broadcasted system information is 100 bytes. Multiple CCCH configurations can also be supported, where number of N-CCCH timeslots is configurable.
Editor’s Note: Further study on system information messages sent on N-BCCH is needed.
6.3.4.3  N-PCH [WG2]
The logical channel  mapping and message sequence flows for N-PCH are FFS. 
6.3.4.4  N-AGCH [WG2]
The logical channel  mapping and message sequence flows for N-AGCH are FFS.
6.3.4.5  N-RACH [WG1 + WG2]
The Access Burst of N-GSM (N-AB) uses two consecutive timeslots to transmit a burst with GMSK  symbol sequences used for the payload (encoded bits).  N-RACH burst and its possible repetitions and re-attempts are mapped to both TS0 and TS1 of the BCCH carrier.  The spacing between repetitions of the N-RACH burst depends on the number of repetitions as described in section 6.3.3.6.1.3. Mapping of RACH transmissions for 2, 4 and 8 repetitions across 2 51- multiframes for NTIN=1 is illustrated in Figure 6.3-7. The spacing for different number of repetitions is done so that repetitions are assigned in non overlapping manner to mitigate collisions.
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Figure 6.3-7: Mapping of N-RACH bursts over 2 51-multiframes for NTIN=1 and repetitions of 2, 4 and 8.
The message sequence flows for N-RACH are FFS.
6.3.4.6 N-PDTCH [WG 1]
N-PDTCH supports single transmission and concatenated transmission of N-PDTCH blocks. The concatenated transmission mode, N-PDTCH(3), uses successive repetition with fixed M = 3 transmissions (initial and 2 repetitions). 
6.3.4.7 N-PACCH [WG1]
The logical channel mapping for N-PACCH follows the mapping for N-PDTCH.

6.3.4.8 Mapping table [WG1+WG2]
The summary for mapping logical channels of N-GSM onto physical channels is reproduced in Table 6.3-13.
Table 6.3-13: Mapping of logical channels

	Channel designation
	Dir.
	Allowable 
timeslot 
ass.
	Allowable 
RF ch. 
ass.
	Burst 
type
	Repeat length 
TDMA frames
	Interleaved block 
TDMA frame mapping

	FCCH
	D
	0
	C0
	FB
	51
	B0(0),B0(10),B0(20),B0(30),B0(40)

	N-SCH
	D
	1
	C0
	N-SB
	102
	B0(0,1,10,11) , B0(20,21,30,31),B0(40,41,51,52)  

B0(61,62,71,72), B0(81,82,91,92)

	N-BCCH
	D
	1,3,5,7
	C0
	N-NB
	8x51
	B0(0,1,51,52,102,103,153,154,204,205,255,256,306,307,357,358)
B1(2,3,53,54,104,105,155,156,206,207,257,258,308,309,359,360)
B2(4,5,55,56,106,107,157,158,208,209,259,260,310,311,361,362)
B3(6,7,57,58,108,109,159,160,210,211,261,262,312,313,363,364)

	N-AGCH
	D
	1,3,5,7
	C0
	N-NB
	
	TBD

	N-PCH
	D
	1,3,5,7
	C0
	N-NB
	
	TBD

	N-RACH
	U
	0,1 or

2,3 or

4,5 or

6,7 
	C0
	N-AB
	51
	B0(0),B1(1)..B50(50)
For repetitions see 6.3.3.6.1.3.

	N-PACCH
	U/D
	0...7
	C0…Cn
	N-NB
	52
	B0(0...11,13…16),B1(17...24,26…33), B2(34..37,39..50)

	N-PACCH(3)
	U/D
	0...7
	C0…Cn
	N-NB
	52
	B0(0...11,13…16),B0(17...24,26…33), B0(34..37,39..50)

	N-PDTCH
	U/D
	0...7
	C0…Cn
	N-NB
	52
	B0(0...11,13…16),B1(17...24,26…33), B2(34..37,39..50) 

	N-PDTCH(3)
	U/D
	0...7
	C0…Cn
	N-NB
	52
	B0(0...11,13…16),B0(17...24,26…33), B0(34..37,39..50)


6.3.5  
Link layer aspects [WG2]
The description of link layer aspects is FFS.
6.3.6
Radio resource management [WG2]
This description of radio resource management procedures is FFS.
6.3.7
Compatibility aspects [WG1+WG2]
This section will treat compatibility to legacy GSM users and impact to legacy devices and networks due to N-GSM introduction.
6.3.8
Concept evaluation [WG1+WG2]
This section will include performance evaluations for the N-GSM concept.
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