Page 1



3GPP TSG-GERAN#35
(
GP-071267

Dublin, Ireland, 27-31 August 2007
	CR-Form-v9.3

	CHANGE REQUEST

	

	(

	45.010
	CR
	0038
	(

rev
	-
	(

Current version:
	7.1.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	X
	Radio Access Network
	X
	Core Network
	


	

	Title:
(

	Introduction of Reduced Symbol Duration

	
	

	Source to WG:
(

	Nokia Siemens Networks, Nokia Corporation

	Source to TSG:
(

	G1

	
	

	Work item code:
(

	RED HOT
	
	Date: (

	07/05/2007

	
	
	
	
	

	Category:
(

	B
	
	Release: (

	Rel-7

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)

	
	

	Reason for change:
(

	HUGE and RED HOT features provide an option for transmission with a reduced symbol duration ​– 40/13 µs. Various parameters that are important for BTS/MS synchronisation like timeslot length, symbol duration and quarter symbol duration etc needs to be defined for the new reduced symbol duration bursts.   

	
	

	Summary of change:
(

	New reduced symbol duration is defined. Various counters and requirements for MS/BTS synchronisation are updated to take the new symbol duration into account. The requirements for MS/BTS timing are not tightened – i.e. eventhough a new symbol duration is introduced, all the requirements for synchronisation are still left as they were for legacy symbol duration. It is also proposed to keep the current timing advance procedure unchanged even with reduced symbol duration. It is clarified that when implementing the reduced symbol duration, the legacy timeslot length shall be exactly 156.25 symbol periods in length and the new time slot shall be exactly 187.5 reduced symbol periods in length for all the timeslots in a TDMA frame for the MS. For BTS both an option to allow integral number of normal symbol periods in a timeslot is allowed. It is assumed that RED HOT / HUGE are not applicable for COMPACT/CTS

	
	

	Consequences if 
(

not approved:
	The implications on synchronisation aspects with reduced symbol duration are not clear.

	
	

	Clauses affected:
(

	1.2, 3.1, 3.2, 5.5, 5.7, 6.4

	
	

	
	Y
	N
	
	

	Other specs
(

	X
	
	 Other core specifications
(

	45.004

	affected:
	
	X
	 Test specifications
	

	
	
	X
	 O&M Specifications
	

	
	

	Other comments:
(

	


********************** First Modified Section ************************

1.2
Definitions and abbreviations

In addition to those below, abbreviations used in the present document are listed in 3GPP TR 21.905.

For the purposes of the present document, the following terms and definitions apply:

BTS: Base Transceiver Station.

CTS-FP: CTS Fixed Part.

CTS-MS: MS operating in CTS mode.

FANR (Fast Ack/Nack Reporting): enables the use of PAN fields within RLC/MAC blocks for data transfer when in RL-EGPRS TBF mode. FANR in uplink direction enables the MS to transmit PAN fields in uplink corresponding to a downlink TBF in RL-EGPRS TBF mode. FANR in downlink direction enables the MS to receive PAN fields in downlink corresponding to an uplink TBF in RL-EGPRS TBF mode. 

Normal Symbol Period: duration of a symbol for bursts using a modulating symbol rate of 1625/6 ksymb/s (see 3GPP TS 45.004); it is equal to 48/13 µsec. This symbol duration is used for transmission of GMSK, 8PSK, 16QAM and 32QAM modulated bursts on downlink and GMSK, 8PSK and 16QAM modulated bursts on uplink (see 3GPP TS 45.004). 
Reduced Symbol Period: duration of a symbol for bursts using a modulating symbol rate of 325 ksymb/s (see 3GPP TS 45.004); it is equal to 40/13 µsec. This symbol duration is used for transmission of QPSK, 16QAM and 32QAM modulated bursts on uplink and downlink (see 3GPP TS 45.004).
Symbol period shall mean normal symbol period unless explicitly clarified to be the reduced symbol period 
PAN: Piggy-backed Ack/Nack.
Timing Advance: signal sent by the BTS to the MS which the MS uses to advance its timings of transmissions to the BTS so as to compensate for propagation delay.

Quarter symbol number: timing of quarter symbol periods (12/13 µs or 10/13 µs depending on the actual symbol period used) within a timeslot. A symbol can represent 1 to 5 bits depending upon modulation.

Reduced Latency (RL): refers to the use of FANR in either BTTI or RTTI configuration.

RL-EGPRS: enables EGPRS using Reduced Latency features.

RL-EGPRS TBF mode: refers to an EGPRS TBF utilising Reduce Latency features.

RL-EGPRS TBF: a TBF running in RL-EGPRS TBF mode.
RTTI: Reduced TTI.
Timeslot number: timing of timeslots within a TDMA frame.

TTI: Transmission Time Interval.
TDMA frame number: count of TDMA frames relative to an arbitrary start point.

Current Serving BTS: BTS on one of whose channels (TCH, DCCH, CCCH or PDCH) the MS is currently operating.

Current Serving CTS-FP: CTS-FP on one of whose channels (TCH or CTS control channels) the CTS-MS is currently operating.

Timebase counters: set of counters which determine the timing state of signals transmitted by a BTS or MS.

MS timing offset: delay of the received signal relative to the expected signal from an MS at zero distance under static channel conditions with zero timing advance. This is accurate to ± 1 symbol, and reported once per SACCH or after a RACH as. required (i.e. at the same rate as timing advance). For example, for an MS with a round trip propagation delay of P symbols, but with a timing advance of T symbols, the reported timing offset will be P‑T quantized to the nearest symbol. For GPRS the MS timing offset is not reported.

Timing Advance Index: Timing Advance Index TAI used for GPRS, which determines the position of the subchannel on PTCCH (see 3GPP TS 45.002) used by the MS to send an access burst, from which the network can derive the timing advance.

Observed Frequency Offset (OFO): difference of frequency of signals received by a CTS-MS from a CTS-FP and a BTS. The Observed Frequency Offset is measured and reported by the CTS-MS on CTS-FP requirement. The Observed Frequency Offset is expressed in ppm with an accuracy of 1/64 ppm (i.e. about 0,016 ppm).

Time group (TG): used for compact, time groups shall be numbered from 0 to 3 and a particular time group shall be referred to by its time group number (TG) (see 3GPP TS 45.002).

********************** Next Modified Section ************************

3
Timebase counters

3.1
Timing state of the signals

The timing state of the signals transmitted by a BTS (for normal symbol period), a MS (for normal symbol period), a CTS-FP, or an Compact BTS and MS is defined by the following counters:

‑
Quarter symbol number QN (0 ‑ 624)
‑
 Symbol number BN (0 ‑ 156);

‑
Timeslot number TN (0 ‑ 7);

‑
TDMA frame number FN (0 to (26 x 51 x 2048) ‑ 1 = 2715647); or

-
for a non attached CTS-MS, TDMA frame number modulo 52 T4 (0 - 51); or

-
for Compact, TDMA frame number FN (0 to (52 x 51 x 1024) -1 = 2715647).

In CTS, the CTS-MS shall manage different sets of counters for CTS operation and GSM operation.
Alternatively, in case of transmission using reduced symbol period, for a BTS or an MS the following counters have the following ranges:

-
Quarter symbol number QN (0-749) 
-
Symbol number BN (0-187)

3.2
Relationship between counters

The relationship between these counters is as follows:

‑
QN increments every 12/13 µs for normal symbol period and every 10/13µs for Reduced Symbol Period;

‑
BN = Integer part of QN/4;

‑
TN increments whenever QN changes from count 624 to 0 for normal symbol periodand whenever QN changes from count 749 to 0 for reduced symbol period;

‑
FN increments whenever TN changes from count 7 to 0; or

-
for a CTS-MS, T4 increments whenever TN changes from count 7 to 0.

5.5
Maximum timing advance value

The maximum timing advance value TAmax shall be 63. If the BTS measures a value larger than this, it shall set the timing advance to 63. In the case of GSM 400 the extended timing advance information element is supported and the maximum timing advance value TAmax shall be 219. If the BTS measures a value larger than this, it shall set the timing advance to 219. (3GPP TR 43.030 defines how the PLMN deals with MS's where the delay exceeds timing advance value 63). 
NOTE: The timing advance is always calculated in terms of number of symbols with normal symbol period irrespective of the actual symbol period used on the uplink. 
********************** Next Modified Section ************************

5.7
Timeslot length

Optionally, the BTS may use a timeslot length of 157 normal symbol periods on timeslots with TN = 0 and 4, and 156 normal symbol periods on timeslots with TN = 1, 2, 3, 5, 6, 7, rather than 156,25 normal symbol periods on all timeslots. In this case, the corresponding length of timeslots for the burst with reduced symbol period shall be 188.4 reduced symbol periods for TN = 0, 4 and 187.2 reduced symbol periods for TN = 1, 2, 3, 5, 6, 7. This implementation is shown in Figure 5.7.1. 
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Figure 5.7.1: Implementation allowing integral number of symbol periods for normal symbol period bursts. 
 EQ If the timeslot length for normal symbol period burst is 156.25 reduced symbol periods for all bursts, then, a timeslot of length 187.5 reduced symbol periods shall be used for all bursts using reduced symbol period. This case is shown in Figure 5.7.2. 
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Figure 5.7.2: Implementation using non integral number of symbol periods in both Normal Symbol Period burst and Reduced Symbol Period bursts. 
The duration of various components of the timeslot are illustrated in Table 5.7.1
Table 5.7.1: Duration of various components of the time slot
	
	reduced symbol period Bursts
	normal symbol period Bursts

	
	Symbols
	Duration (μs)
	Symbols
	Duration (μs)

	Tail (left)
	4
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	Encrypted symbols (left)
	69
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	Training sequence
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	Encrypted symbols (right)
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	Tail (right)
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	Guard period
	10.5
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	187.5
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6.4
Timing of transmission

The MS shall time its transmissions to the BTS according to signals received from the BTS. The MS transmissions to the BTS, measured at the MS antenna, shall be 468,75‑TA normal symbol periods (i.e. 3 timeslots‑TA) behind the transmissions received from the BTS, where TA is the last timing advance received from the current serving BTS. The tolerance on these timings shall be ± 1 normal symbol period. For CTS, the tolerance on these timings shall be ± ½ normal symbol period.
In case of a multislot configuration, the MS shall use a common timebase for transmission of all channels. In this case, if the MS does not support transmission of reduced symbol period bursts, it may optionally use a timeslot length of 157 normal symbol periods on timeslots TN = 0 and 4, and 156 normal symbol periods on timeslots with TN = 1, 2, 3, 5, 6 and 7, rather than 156,25 Normal Symbol Periods on all timeslots. If the MS supports reduced symbol period transmissions, it shall use a timeslot length of 187.5 reduced symbol periods on all timeslots for reduced symbol period bursts and a timeslot of length 156.25 normal symbol periods for transmission of normal symbol period bursts. 
In case of a circuit switched multislot configuration, the common timebase shall be derived from the main channel and the TA values received on other channels shall be neglected. In case of a packet switched multislot configuration the common timebase shall be derived from all timeslots monitored by the MS. In this case, the MS may assume that the BTS uses a timeslot length of 156,25 Normal symbol periods on all timeslots using normal symbol period and a timeslot length of 187,5 reduced symbol periods on all timeslots using reduced symbol period. In the case of a combination of circuit and packet switched channel configuration the MS may derive the common timebase from the circuit switched channel only. 
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