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1. Overall Description:

RAN1 has further discussed the different topics related to the Work Item on DCH Enhancement and agreed the following:

Agreements:
Further details of 10ms transmission operation

· When 10ms transmission is selected and TTI values of DTCH and DCCH are 20ms and 40ms, respectively, PHY layer uses TTI/2 value to multiplex DTCH and DCCH transport blocks onto two DPDCH radio frames.  Over a 40ms period, the first DPDCH radio frame is sent in the first 10ms duration, the second 10ms duration is DTXed, the second 10ms DPDCH radio frame is sent in the third 10ms duration, and the fourth 10ms duration is DTXed.

· For UL FET-less operation, if in normal mode (NM), the UL DPDCH speech frame is transmitted in 10 ms TTI (15 slots) and UE is commanded to enter compressed mode (CM), UE shall employ the same speech format – 15 slots within two radio frames, UL DPDCH shall be transmitted in the first available 15 slots within two consecutive radio frames, and it may be transmitted across the TG. When 10ms transmission is used in NM, there is no power changes required for NM and CM if 10ms transmission mode is to be maintained in CM. For UL FET-less operation, if in NM, the UL DPDCH speech frame is transmitted in 20 ms TTI (30 slots) and UE is commanded to enter CM, UE shall follow the current R99 time reduction methods to transmit the UL DPDCH . For UL FET-less operation, in CM, when UE switches to 10 ms TTI, the UE UL DPDCH shall follow the transmission method in CM as described above for the case UE enters CM while in 10ms-transmission in NM; if UE is commanded or has decided to switch to 20 ms TTI, the UE UL DPDCH shall follow the transmission method in CM as stated above for the case when UE enters CM while in 20ms transmission mode in NM.   

Basic UE Capability and Network Configuration

· Allow for a basic UE capability that relies on a DL early BLER target together with dynamic selection of 10ms transmission mode in UL.  In this mode,

· NodeB operation:

· DL DPCH uses 20ms TTI for DTCH and 40ms TTI for DCCH.

· DL DPCH uses pilot-free slot format and pseudo-flexible rate matching to free up more bits.

· In every 20ms period, NodeB determines if UL is in 10ms transmission mode or in 20ms transmission mode by decoding UL TFCI. 

· NodeB may DTX transmission of DL DPCH in the second 10ms radio frame in every 20ms if NodeB identifies the UE is 10ms transmission mode.

· NodeB continues transmission of DL DPCH if NodeB identifies that the UE is in 20ms transmission mode

· UE operation:

· UE OLPC adjusts DL DPCH SIR Target so that the success rate of decoding DL DPCH at slot 14 (10ms) converges to the DL BLER target.

· For each TTI, UE decides whether it should use 10ms transmission mode or 20ms.

· UE uses the corresponding TFCI value to indicate UL transmission mode (10ms or 20ms) to the NodeB for each 20ms period.

· UE uses new UL DPCCH and the values of ACK/NACK fields shall be unspecified.

· The UE needs to support the following sub-features in the basic capability:

1.     Pilot-free slot format

2.     Pseudo-flexible rate matching

3.     UL Dynamic 10ms/20ms TTI switching, 

· New UL DPCCH with ACK/NACK values unspecified and TFCI mapping to indicate UL 10ms or 20ms transmission mode

4.     DL early BLER target of 1% at slot 14 (10ms).
Further details of UE OLPC Behavior for DL BLER quality control

· In basic configuration (without DL FET based on UL ACK/NACK)

· When the UL is in 10ms transmission mode, the DL BLER target is 1% at the end of slot 14, the end of the first 10ms radio frame. 

· When the UL is in 20ms transmission mode, the DL BLER target is 1% at the end of slot 29, at the end of 20ms duration.

· UE applies a 3-dB reduction to its ILPC SIR target set-point when switching from 10ms to 20ms transmission mode.

· UE applies a 3-dB increase to its ILPC SIR target set-point when switching from 20ms to 10ms transmission mode

· In full configuration (with DL FET based on UL ACK/NACK)

· An early BLER target and target slot is signalled to the UE, in addition to a residual BLER requirement. UE maintains an ILPC set-point to achieve the early BLER target, or the residual target BLER, whichever requires a higher set-point. 

CPC operation with DCH enhancements

· CPC can be enabled with enhanced DCH, in a way that UE enters DTX/DRX only when DTX/DRX operation is allowed according to DTX/DRX criteria of both CPC and enhanced DCH.

UL 10ms/20ms switching
· The minimum TTI value for UL transport channels with enhanced DCH is 20ms.

· The switch between 10 ms and 20 ms transmission mode can only take place at max TTI boundaries, i.e. with DCCH using 40 ms TTI in the RAB combination the transmission duration switch can only take place at 40 ms boundary.
· If E-DCH or HS-DSCH are configured and CPC is not configured together with DCH Enhancements, then only the 20ms transmission mode is allowed, and no DTX is allowed for DL DPCCH and UL DPCCH.
· UE shall use a mechanism for switching between 10ms/20ms transmission modes for each TFC based on current rate adaptation functionality in Rel-99. Associated with each TFC, UE maintains a state machine to track two states: a state where TFC is transmitted in 10ms-transmission mode, and a state in which TFC is sent normally with 20ms transmission.  
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Figure 1 - State machine to control switching to 10ms transmissions for a given TFC

The transitions between the 10ms-transmission state and the 20ms state are based on the estimated UE transmit power using DPDCH and DPCCH gain factors corresponding to 10ms transmission mode, similar to TFC selection mechanism in use today for AMR rate adaptation in Rel-99.  One set of transition parameters K, L, M, are configured by the network to control the dynamics of the 10ms-transmission switching state machines.  The RNC can configure the UE to always use 20ms transmission mode by not signalling T2P values for 10ms transmission mode for a given TFC, or the corresponding reference TFC, to indicate to the UE not to use 10ms transmission mode for that TFC. In addition, an explicit parameter allows the network to configure the UE to be always in 20ms transmission mode, or 10ms transmission mode.
Table 1 – Transition between 10ms and 20ms transmission modes

	Restrict
	If in at least K measurements out of the last L measurements, the UE estimated transmit power with 10ms transmission for this TFC exceeds Maximum UE Transmitter Power.

	Revive
	If in the last M successive measurements, UE estimated transmit power has not exceeded the Maximum UE Transmitter Power.


Signalling of gain factors
· For each TFC, the T2P values for 10ms transmission and normal transmission are either signalled explicitly, or are computed from signalled T2P values for 10ms transmission and normal transmission of a reference TFC.  In case of computed T2Ps, the same formulas in TS 25.214 Section 5.1.2.5.3 are used.

DCH enhancements operation together with STTD
· STTD is not supported simultaneously with Enhanced DCH.

Details of TFCI encoding and indication of 10ms/20ms transmission in Layer 1
· For 10/20 ms transmission indication use 

· Use contiguous space of the code

· The TFCIs 0,...,#TFC-1 indicate TFCs with 20 ms

· The TFCIs #TFC,...,2*TFC-1 indicate TFCs with 10 ms
· Code for TFCI & 10/20 ms transmission indication

· Use truncated sub-code of (32,10)

· Use basis sequences 0,...,19 of the 32,10 code to truncate the transmitted codeword to 20 bits

· The maximum number of TFCs is 32, hence 2*32 TFCIs are needed to indicate all TFCs with  10/20 ms

Transport channel concatenation
· Higher layers signal the list of transport channel numbers, corresponding to downlink transport channels carrying AMR Class A, B, C bits, to be concatenated and jointly encoded at Layer 1.  
SRB power boost
· Power boosting on DL DPDCH is applied when SRB is transmitted. The boosting level is configured with parameter POSRB. The valid range of POSRB  shall be 0..6, in steps of 0.25dB.

Further details of CM operation with DCH enhancements
· The slot pairs for transmitting FET-ACK are fixed (10,11), (12,13),…,(28,29). UE may enter DTX as soon as at least two consecutive slots (i.e. not including slots falling in compressed mode transmission gap) of ACK in one slot pair are sent. 
· Compressed mode operation in basic capability set is subject to further discussion.
2. Actions:

To RAN2, RAN3 and RAN4
ACTION: 
RAN1 kindly asks RAN2, RAN3 and RAN4 to take the information in this LS into account. 
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