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Justification *
GERAN networks have traditionally been deployed using a set of 8 training sequence codes (TSC). During the specification work of VAMOS a second set of TSCs was specified with superior cross-correlation properties compared to the first set. This has facilitated improved circuit switched (CS) link level performance leading to enhanced BTS hardware capacity and improved spectral utilization in GERAN CS deployments. 
It has been shown in [1] that in similarity with CS, significantly improved link level performance can be achieved in the Packet Switched (PS) domain through the introduction of a new set of TSCs for 8PSK, 16QAM and 32QAM in normal symbol rate (NSR). The gains are applicable both in UL and DL, and will have a positive effect not only in the PS domain but also in the CS domain.
At the same time it is known that GERAN network operation is dependent on proper deployment. In this context the TSC planning is a challenging task. This is especially true considering the current trend to synchronize networks to reach higher levels of spectral utilization. An extension of the current set of TSCs for both CS and PS connections would simplify the task of TSC planning in synchronized networks but also in asynchronous ones.
An extension of the current set of TSCs both in the CS and PS domain is justified by an overall improved link level performance and a reduction in the complexity required to configure and operate GERAN networks. These gains are foreseen achievable with a minimum impact on BSS and MS implementations.
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Objective *
The objective of this work is to:
· To extend the current NSR TSC space by a factor of two, meaning that; 

· Two additional sets of GMSK TSCs, where each set contains 8 new TSCs, shall be specified.
· One additional set of 8 TSCs for each of 8PSK, 16QAM and 32QAM, where the defined TSCs in each set shall be based on either the same antipodal symbol constellation code as one of the new GMSK TSC sets, or different antipodal symbol constellation codes for each modulation, shall be specified. 

· The defined TSCs shall possess improved cross correlation properties compared to the existing TSC set 1 (including the TSCs used in the dummy bursts on the BCCH carrier). This shall be applicable both in the case of intra-set cross correlation and inter-set cross correlation (both between existing set and the other new sets). In the latter case the cross correlation shall be optimized also across modulations. The cross correlation performance shall be evaluated over a suitable range for the time shift between wanted signal and interferer(s) expected in synchronous networks.
· All specified TSCs shall preserve good auto-correlation properties.
· Captured the outcome of the work in 3GPP TR 45.050.
· Introduce MS capability signalling and protocol extensions associated with the support of these new TSC sets. 

· Avoid any negative impact on MS or BSS performance.
· Avoid any negative impact on MS or BSS hardware.
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	Spec No.
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	Approved at plenary#
	Comments

	24.008
	
	Mobile radio interface Layer 3 specification; Core network protocols; Stage 3
	GERAN#63
	To be endorsed by GERAN, and agreed by CT1 and approved by CT plenary.

	44.060
	
	General Packet Radio Service (GPRS); Mobile Station (MS) - Base Station System (BSS) interface; Radio Link Control / Medium Access Control (RLC/MAC) protocol
	GERAN#63
	

	44.018
	
	Mobile radio interface layer 3 specification; Radio Resource Control (RRC) protocol
	GERAN#63
	

	45.001
	
	Physical layer on the radio path
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	45.002
	
	Multiplexing and multiple access on the radio path
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	45.050
	
	Background to the new TSC design
	GERAN#63
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