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1	Introduction
Much of the various design aspects of the DCH enhancements have been already decided in RAN1; see [1] and [2]. This contribution summarizes a few remaining aspects of the DCH enhancements that need further attention.  These aspects are:
1. Details of concatenation of AMR Class A, B, C transport channels in the PHY layer.
2. Correction to the range of values for PO2’ offset for DCCH channel.
3. Restrictions on minimum TTI values in UL.
4. Position of ACK/NACK slots in UL DPCCH in TTIs with a compressed mode TG

2	Background and Proposals
2.1	Details of concatenation of AMR Class A, B, C transport channels in the PHY layer.
It has been proposed to concatenate AMR Class A, B, C transport channels at the physical layer [3]. Since the PHY layer is agnostic towards the application layer and the type of service delivered over a transport channel, a signalling is needed to instruct to the PHY layer which transport channels should be bundled together for joint coding. Without such signalling, other possibilities at the PHY layer to identify which transport channels need to be concatenated are for example to bundle all transport channels except transport channels of maximum TTI value, relying on the typical 20ms and 40ms TTI configuration of DTCH and DCCH transport channels. However, a solution of this type restricts the possibility of having other TTI values (eg 10ms or 20ms TTI for DCCH).  Indicating which transport channels should be bundled at the PHY layer does not require much signalling and can be performed once at the time of establishing the call.  
Proposal: Higher layers signal the list of transport channel numbers, corresponding to transport channels carrying AMR Class A, B, C bits, to be concatenated and jointly encoded at layer 1.  
2.2	Correction to the range of values for PO2’ offset for DCCH channel
The PO2’ offset gives the difference of DL TPC power level in dB minus the dB power level of DL DPDCH dB when DL DPDCH carries both DTCH and DCCH.  When DCCH transport block is present, the power level of DL DPDCH needs to be boosted to ensure successful transmission of DPCH with the same SIR set-point maintained for quality of received TPC field at the UE.  PO2’ is akin to the PO2 offset defined in Power offset PTPC-DPDCH in IE “Downlink DPCH info for each RL” in [4].  A difference here is that the offset of TPC level PO2 is always positive, ie., TPC power level is higher than DPDCH.  For PO2’, this offset may be negative, since with additional boost on DPDCH when DCCH is present, the power level of TPC can be lower than the power level of DPCH. Thus, the following modification of the range of PO2’ offset is proposed:
Proposal: The valid range of PO2’ offset shall be -6..0..6, in steps of 0.25dB.
2.3	Restrictions on minimum TTI values in UL
Since in all configurations of enhanced DCH, the new UL DPCCH channel is used which does not carry information for TFCI information in the second 10ms radio frame in every 20ms period. Hence, transport channels with a TTI value of 10ms cannot be supported with the new UL DPCCH channel. Thus, the following is proposed:
Proposal: The minimum TTI value for UL transport channels with enhanced DCH is 20ms.

2.4	Position of ACK/NACK slots in UL DPCCH in TTIs with a compressed mode TG 
In RAN1#76bis, the structure of UL DPCCH channel with ACK was agreed for normal mode.  However, the exact location of ACK/NACK slots during compressed mode was left for further study.
“   Conclusion on FET-ACK transmission in uplink:
· FET-ACK field is always sent with the same content across two consecutive slot
· The slot pairs are fixed (10,11), (12,13),…,(28,29) as in the figure below
· If the UL DPCCH transmission continues after DL FET is terminated and the first pair of slots with ACK have been sent, the ACK is repeated until the uplink DPCCH transmission of that TTI ends.
· Operation during compressed mode is FFS


”
The location of TFCI fields was also further agreed:
“  Agreements on uplink compressed mode for enhanced DCH
· UL DPCCH is not transmitted during TG gap
· UL TFCI shall be transmitted in the first 10 slots that are transmitted (i.e. if TG starts at slot#8 or #9, the first slot(s) after the gap will transmit the remaining TFCI bits) within two consecutive radio frames in compressed mode
· The DL frame early termination is allowed during CM frames, and the FET-ACK is transmitted normally (excluding TG gap)
· UL DPCCH slot format does not change in compressed mode frames.  
”
Two approaches have been proposed for location of ACK/NACK slots.
Approach 1:  In TTIs that overlap with a compressed mode TG, the slot pairs to send ACK are fixed, independently of the location of the TG. In other words, the same slot pairs identified in the above agreement are used in all TTIs.
Approach 2:  In TTIs that overlap with a compressed mode TG, the slot pairs to send ACK depend on the location of the TG.  In other words, depending on the length and the first slot of the TG, the ACK slot pairs can be different from one TTI to another TTI.
The advantage of Approach 1 is to simplify the location of ACK slots.  Approach 2 allows the slot pairs to be different when there is a TG.  Following Approach 2, the ACK slot pairs can be positioned in TTIs with a TG to avoid sending a mandatory NACK after a TG, and achieve early termination one slot earlier.  Figures 1 and 2 describe the differences between the two approaches for different locations of TG.



[image: ]
Figure 1: Approach 1 uses fixed location of slot pairs for ACK.  In Approach 2, the location of slot pairs changes depending on the TG. If the TG gap starts at an odd-numbered slot, the two approaches are equivalent.
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Figure 2: In Approach 2, the location of slot pairs changes depending on the TG. If the TG gap starts at an even-numbered slot, Approach 2 is one slot more efficient.
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Figure 3: CM parameters can be configured so that TG occurs at the end of 20ms period, in which case Approach 1 and 2 are equivalent.

In general, in presence of DL FET, CM parameters should be configured with consideration of the location of TFCI locations and ACK slot pairs to avoid the need for sending two ACK messages across the TG and unnecessary delays.  Considering the possibility of choosing appropriate CM parameter configurations, the Approach 1 is simpler and cleaner.  This is illustrated further in Figure 3.  Thus the following is proposed.
Proposal:  The slot pairs are fixed (10,11), (12,13),…,(28,29) as in the figure below. ACK/NACK are not transmitted in a slot that falls in a TG. UE may enter DTX as soon as at least two slots of ACK are sent. 


4	Conclusions
A few aspects of DCH enhancement design were identified in this contribution.  The following proposals are proposed to address these aspects:
Proposal: Higher layers signal the list of transport channel numbers, corresponding to transport channels carrying AMR Class A, B, C bits, to be concatenated and jointly encoded at layer 1.  
Proposal: The valid range of PO2’ offset shall be -6..0..6, in steps of 0.25dB.
Proposal: The minimum TTI value for UL transport channels with enhanced DCH is 20ms.
Proposal: The slot pairs are fixed (10,11), (12,13),…,(28,29) as in the figure below. ACK/NACK are not transmitted in a slot that falls in a TG. UE may enter DTX as soon as at least two slots of ACK are sent. 
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