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Introduction
The concept of co-TCH proposal is already incorporated in to the voice capacity enhancement TR with some link level performance [1]. This document describes the implementation impacts both on the MS and the network.
1 Implementation Impacts
1.1 Impacts on the mobile station

The co-TCH concept requires that one of the two mobile stations must support DARP Phase 1. It is not necessary for the two mobiles to support new training sequence codes provided the network assigns a different TSC to each of the two mobile stations and these two training sequence codes are not used by neighbour cells which use the same frequency (ARFCN). 

For new mobiles it is desirable to support the new TSC set in addition to the existing TSC set so that network has more flexibility in selecting TSCs. The new TSC set is required to have minimum cross-correlation properties with legacy TSC set. Therefore, it is proposed that MUROS capable mobiles support new TSC set and legacy TSC set. In order to support the use of this new TSC set, Radio Resource signalling changes would be required.

1.2 Impacts on the BSS

1.2.1 Impact on BTS transmitter

For MUROS operation, baseband modulator has to have 

1. Abis bandwidth that can carry twice as much as the voice data before MUROS deployment. 

2. Two voice channel inputs that can be activated with any of four combinations, i.e. 

a. both user1 and 2 are on (MUROS mode); 
b. both user1 and 2 are off (MUROS mode with both user on DTx);

c. user1 is on, and user 2 is off (either conventional mode, or user 2 is in DTx); and

d. user1 is off, and user 2 is on (either conventional mode, or user 1 is in DTx).

If in conventional mode or one user is in DTX mode, then BTS only transmits GMSK for one user only. If both users are in DTx mode, no downlink transmission is needed for this burst.

3. Two different TSCs that are applied to corresponding streams of burst payload when necessary, according to above user 1 and 2 configuration on burst by burst basis.

4. New baseband combining function (could be implemented as FW function).

5. The RF Tx needs linear PA that is capable of handling small percentage of zero crossings. Those BTS that has 8PSK Tx capability would also be suitable.
When both channels are activated, the baseband modulator can take both streams of binary data with two different TSCs applied to corresponding payload streams, and modulate them in such a way that:

1. It satisfies the GMSK mask defined in spec.

2. They are effectively the linear sum of the two independent burst signals that can be well received by legacy mobile stations. For the best channel separation, 90 degrees phase shift between the two independent bursts are needed. 
The two signals for each MUROS caller can be of different amplitudes.
1.2.2 Impact on BTS receiver
The receiver needs to be able to decode the two GMSK modulated signals that are separated by a TSC. There are number of BTS receiver techniques that can be employed to provide adequate performance on the uplink, such as duel antenna, joint detection. In general BTS receiver performance is better than MS receiver performance.
1.2.3 Impact on Radio Resource Management
Radio Resource Management (RRM) is considered the most vital component in voice capacity enhancement. RRM has to:

· Determine the most appropriate users to pair together. This may involve the power requirements of each user; the rate of power change; signal quality

· Power control is a crucial part to provide maximum benefit from MUROS mode of operation. Power control can allow users with varying channel conditions to be kept in MUORS mode for longer. Fast power control (i.e. Enhanced Power Control) can be valuable for MUROS mode operation.
· Determine most appropriate point to un-pair users. This has to be a balance between maintaining call quality and spectral efficiency.

In order to support pairing and un-paring of users BSS can use existing procedures to move users from one TCH to another (i.e. intra-cell handover command or assignment command). It is down to BSS implementation which is used. 
1.3 Impact on Network Planning
With increased air interface capacity there would inevitably be a need to increase Abis bandwidth. The Abis bandwidth would need to be dimensioned to support the maximum air interface users. For example, if air interface supports twice as many full rate users then Abis interface would also need to double the bandwidth. The timeline for upgrading Abis to support additional users depends on the deployment of MUROS capable mobiles, as proportion of MUROS capable mobiles increase, the Abis bandwidth would need to be increased accordingly.
1.4 Impact on the Specification
The impact on specifications is shown in Table 1 below.

	
3GPP Specification
	Impact

	TS 44.018 – RR signalling
	Signalling changes to support new TSC for use with CS connections.

	TS 24.008
	Signalling changes for MS to indicate support for new TSC set.

	TS 45.002
	Define new TSC set.

	TS 45.004
	Define new modulation scheme for downlink.

	TS 45.005
	Define performance requirements for MUROS type modulation.

	TS 51.010
	Define new performance and signalling tests cases for MUROS capable mobiles.


Table 1 Impact on specification with co-TCH
Conclusion 
This document describes co-TCH implementation impacts both on mobile station and in network. It is proposed that sections 2.1 to 2.4 of this document be incorporated into the co-TCH part of the TR sections 6.3 to 6.6. 
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