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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:

RAN1#76bis Agreements:

Agreements on Mechanisms of UL 10ms/20ms transmission mode switching:

· UE based adaptation between 10 and 20 ms transmission mode using MAC/Phy layer is usedc
· The parameterization gives the RNC the possibility to configure the UE to always use 10 or 20 ms mode

Agreements for UL 10ms transmission in normal mode:
· In a 20ms speech frame that contains only DTCH transport blocks (DCCH is not present):

· A TTI value of 10ms shall be used to send the DPDCH transport blocks in the first radio frame.

· DPDCH in the second 10ms radio frame shall be DTXed.

Agreements 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
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Working assumption on TFCI encoding:
· The existing TFCI encoding using (32,10) code is used, and the first 20 bits are transmitted in the first 10 slots of the UL DPCCH TTI. The code words to be used are 0,1,2,…,N, where the N is the maximum number of TFCs -1.

· MSB of the TFCI is used to indicate whether 10 ms or 20 ms transmission mode is used in the TTI

Agreements on remaining aspects:

· Uplink DCH-Enhancements mode: Agree to specify the design assuming UL operation without UL FET. Leave for further study whether to also specify a mode allowing UL FET.
· Interpretation of Ack/Nack: UE signals Ack on UL when all transport blocks transmitted being transmitted on DL DPCH are decoded successfully with CRC-pass.

· The Ack sent on UL indicates successful decoding of all such transport blocks with a TTI during which UL Ack transmission was started.  I.e. in case of simultaneous DCCH and DTCH transmission, UL Ack is only sent when both DCCH and DTCH TBs decode correctly

· 16-bit CRC is always used in the downlink

· PO2 (DPDCH/TPC) offset signaling is mandatory for the DL. Signalling of PO2 should be per radio link as is the case in Rel’99 (Power offset PTPC-DPDCH in IE “Downlink DPCH info for each RL” in TS25.331)

· A different power offset PO2’ is applied during DL DCCH transmissions and the offset used is mandatorily signaled per radio-link to the UE. 

· The range of allowed values for both these power offsets is 0 to 6dB in steps of 0.25dB (as for existing signaling of PO3).
· UL CLTD can be enabled together with DCH Enhancements. UL S-DPCCH is DTXed whenever UL DPCCH is DTXed. F-TPICH is DRXed if the TPC sent on DL in the same slot is DRXed.
· Pseudo-flexible RM is defined as using fixed-positions RM with RM attribute that could vary across TTIs for any TrCh with TTI equal to the maximum TTI among all TrChs in the CCTrCh. For each of these TrChs, the RM attribute is set to zero whenever no transport block is delivered on that TrCh.
· The enhanced DCH operational timeline is characterized as:

· UE must always transmit TFCI in the first 10 slots of every 20ms TTI duration

· If a UL transport block is transmitted over both radio frames (20 ms transmission), UE does not DTX or DRX 

· If UL TFC does not include any transport block (eg Null without CRC and without DCCH), then UE DTXes the uplink after sending Ack

· If UL TFC is transmitted with 10ms transmission, and carries at least one transport block, then UE must transmit for at least the first radio frame, and after that will DTX once Ack has been sent on uplink

· UE begins DRX in the same slot that DTX of entire uplink begins. Note that NodeB may still send DL DPCCH a few slots after UE has sent the Ack and DTXed the UL, depending on NodeB Ack processing delay, however since UE has already DTXed, the UL-TPC commands that NodeB sends in those slots can be ignored.
· Neither the UE nor the Node B transmit any warm-up slots after the gap prior to the next TTI start.
Agreements on downlink compressed mode for enhanced DCH:

· Pseudo-flexible RM in compressed mode behaves the same as Pseudo flexible RM in non-compressed mode.

· Transmission of Ack channel for DL FET is allowed during compressed mode.

· For the new pilot-free slot formats, their corresponding compressed-mode ‘A’ and ‘B’ slot-formats are also pilot-free, as in the table below:
· In compressed mode, the new pilot-free slot-formats always use a modified form of frame-structure ‘A’. As shown in Figure below, the modification consists of replacing the pilot transmitted in the last slot of the compression gap by a TPC command. This TPC command is reserved and set to a fixed value of 0 in this release, and not used by the UE for the purpose of UL power control.
	Slot Format #i
	Channel Bit Rate (kbps)
	Channel Symbol Rate (ksps)
	SF
	Bits/ Slot
	DPDCH Bits/Slot
	DPCCH
Bits/Slot
	Transmitted slots per radio frame

NTr

	
	
	
	
	
	NData1
	NData2
	NTPC
	NTFCI
	NPilot
	

	17
	30
	15
	256
	20
	18
	0
	2
	0
	0
	15

	17A
	30
	15
	256
	20
	18
	0
	2
	0
	0
	8-14

	17B
	60
	30
	128
	40
	36
	0
	4
	0
	0
	8-14

	18
	60
	30
	128
	40
	38
	0
	2
	0
	0
	15

	18A
	60
	30
	128
	40
	38
	0
	2
	0
	0
	8-14

	18B
	120
	60
	64
	80
	76
	0
	4
	0
	0
	8-14
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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.

· No change is made to the currently allowed choices of compressed-mode parameters such as transmission gap length etc.
RAN1#76 Agreements:

Agreement on DL transport channel processing and multiplexing:
· Option 2, referred to as “pseudo rate-matching” as proposed in R1-140700, is adopted for DCH Enhancements Work Item.
· Option 2: Process DTCH and DCCH separately, when DCCH is absent consider its rate matching attribute to be zero and rate match DTCH to fill all the bits on DPCH

Agreements on UL transport channel processing and multiplexing:
Working assumption:

· Adopt the UL FET-less operation, where UE transmits the voice frame over one or two radio frames

· The switch between 10 and 20 ms transmission could be e.g. based on UE power headroom

· DL FET-ACK is not needed

· The 20 ms transmission interleaves the TB over the full 20 ms TTI according to Rel’99 design

Consider further:

· In addition to the UL FET-less operation, consider a mode where the FET is used for the uplink

· It may be possible to configure the UE to monitor FET-ACK in DL in limited number of DL slots in order to reduce the impact of false-ACK

· DL FET-ACK channel design is FFS

Observation: 
· Enhanced DCH can be designed to work with compressed mode. Detailed solutions invited for RAN1#76bis

Agreements on UL control channel design:

Agreement: 
· The UL DPCCH-based structure for uplink control design is to be adopted, where

· In the first slots the DPCCH consists of pilot, TPC and TFCI

· In the remaining slots the TFCI bits are replaced with BPSK-encoded ACK/NACK-symbols

Agreements:
· The following design of UL DPCCH channel for UL ACK indication is adopted for DCH enhancements work item:
· Slot format for UL DPCCH contains  as proposed in R1-140252:

· Npilot=6,

· Ntfci/NACK/ACK=2

· Ntpc=2

· TFCI is sent in the first 10 slots as proposed in R1-140252.

· ACK/NACK is sent by boosting and/or repetition of ACK symbols
Other aspects:

Observation: 
· The final BLER of 1% after 20 ms can be ensured by using a less aggressive BLER target setting at 10 ms point. If a more aggressive BLER target setting is desired, then the second OLPC loop is beneficial to guarantee that 1% BLER after 20 ms is not exceeded.
RAN1#75 Agreements:

Agreement on DL transport channel processing and multiplexing:

· For DL, when FET is operational, either concatenate AMR Class A, B and C bits, or concatenate AMR class A, B, C and DCCH bits. UL FFS.
· Voice packets shall use 20ms TTI on downlink for DCH Enhancements.

Agreement on DL control channel design: 

· If the ACK-channel design does not use TPC symbols on DL DPCH, then the slot formats 19, 20 and 22 are adopted as enhanced DL DPCH slot formats. If the ACK-channel design uses TPC symbols on DL DPCH then either slot formats {17, 18, 21} or slot formats {19, 20, 22} will be chosen.

RAN1#74bis Agreements:

Agreements on DL slot formats:

· Define new pilot-free DL DPCH slot formats with SF128 and SF256. Enhanced DCH is designed to work only with these new slot formats. The final formats to be used are to be picked from the table below.

· This implies that Closed Loop Transmit Diversity is not supported simultaneously with Enhanced DCH.

Table 1: Enhanced DL DPCH slot formats

	Vocoder
	Slot Format #i
	Channel Bit Rate (kbps)
	Channel Symbol Rate (ksps)
	SF
	Bits/ Slot
	DPDCH Bits/Slot
	DPCCH

Bits/Slot
	Transmitted slots per radio frame

NTr

	
	
	
	
	
	
	NData1
	NData2
	NTPC
	NTFCI
	NPilot
	

	AMR 12.2K
	17
	60
	30
	128
	40
	6
	32
	2
	0
	0
	15

	AMR 12.2K
	18
	60
	30
	128
	40
	4
	32
	4
	0
	0
	15

	AMR 12.2K
	19
	60
	30
	128
	40
	38
	0
	2
	0
	0
	15

	AMR 12.2K
	20
	60
	30
	128
	40
	36
	0
	4
	0
	0
	15

	AMR 5.9K
	21
	30
	15
	256
	20
	2
	16
	2
	0
	0
	15

	AMR 5.9K
	22
	30
	15
	256
	20
	18
	0
	2
	0
	0
	15


· TDM operation is not considered as the driver in the enhanced DCH design.
· The TPC to DPDCH power offset in the downlink may be different for different TFC. 
· The need to signal the TPC to DPDCH power offsets to the UE is FFS
Working assumption:

· The coordinated DCHs of AMR (class A, B and C bits) are jointly encoded and protected with a common CRC calculated over all the bits.
· FFS, if DCCH, when present, is coded together with the voice frame, or separately.
· 16-bit CRC is to be used
Agreements on UL TFCI coding:
· The uplink DCH transmission is TFCI based. The TFCI information should be decodable at the Node B as early as possible.

· There is no need to support more than 7 bit TFCI (128 TFCs). Lower number than 7 bits is not precluded
· The (20,5), (20,7) and (15,5) RM code are considered for TFCI encoding. Reuse the already defined sets of basis sequences.
2. Actions:

To RAN2, RAN3 and RAN4
ACTION: 
RAN1 kindly asks RAN2, RAN3 and RAN4 to take the information in this LS into account. 
3. Date of Next TSG-RAN1 Meetings:

TSG RAN1 Meeting #77

19 - 23 May 2014

Seoul, Korea

TSG RAN1 Meeting #78

18 - 22 Aug 2014  

Dresden, Germany

_1461326287.vsd
�

0


UL DPCCH


28


...


14


13


12


11


10


9


...


...


3


2


1


29


Pilot 6bits


TPC
2bits


Pilot 6bits


TFCI
2bits


TPC
2bits


NACK
2bits


Pilot 6bits


ACK
2bits


TPC
2bits



