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[-----------------------------------------------------------Text Start----------------------------------------------------------------------]
[bookmark: _Toc379957491]1	Scope
The present document provides an overview and overall description of the UTRA radio interface functionalities from Release 12 onwards which are not covered by the Technical Specifications TS25.308 [2] or TS25.319 [3]. 

[bookmark: _Toc379957492]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 25.308: "UTRA HSDPA: UTRAN Overall Description (Stage 2) ".
[3]	3GPP TS 25.319: "Enhanced Uplink: Overall description (Stage 2) ".

…
[x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".
It is preferred that the reference to 21.905 be the first in the list.
[bookmark: _Toc379957493]3	Definitions, symbols and abbreviations
Delete from the above heading those words which are not applicable.
Clause numbering depends on applicability and should be renumbered accordingly.
[bookmark: _Toc379957494]3.1	Definitions
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
Definition format (Normal)
<defined term>: <definition>.
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc379957495]3.2	Symbols
For the purposes of the present document, the following symbols apply:
Symbol format (EW)
<symbol>	<Explanation>

[bookmark: _Toc379957496]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
Abbreviation format (EW)
<ACRONYM>	<Explanation>


4	DCH Enhancements

DCH enhancements in Rel-12 significantly increase the link efficiency of voice calls and UE battery performane compared to Release 99 (R99). This allows voice traffic to be carried on a smaller fraction of the system resources. The resources thus freed up enable higher system data throughputs. Key elements of the enhancements are control overhead reduction and early termination of voice packets. Another key technique of UL DPDCH dynamic 10ms transmission, together with early termination, also reduces UE current consumption by enables discontinuous reception (DRX) and transmission (DTX) at the UE. 

Key components of 
 DCH enhancements are
· reduction of overhead through improved DL slot formats,
· enhanced physical-layer rate matching and transport channel multiplexing, 
· enhanced DL link efficiency and UE battery performance, by enabling faster decoding of the DL transport blocks and UE transceiver gating, 
· enhanced UL transmission using dynamic 10ms transmission by enabling the UE to complete transmission of  UL transport blocks faster and save battery via transceiver gating,
· mechanisms to send an ACK message on UL to allow the NodeB(s) to early terminate the transmission of a successfully-decoded DL transport block and improve DL link efficiency.

4.1	DL overhead optimization
The R99 downlink (DL) physical channel (DPCH) consists of 0.66ms slots that contain 2 groups of data (DPDCH) symbols and 3 groups of control (DPCCH) symbols. The size of the groups is determined by the slot format. The control symbol groups are TPC - controlling uplink transmit power, TFCI - specifying the downlink packet type, and dedicated pilot - supporting channel estimation for DL power control and closed-loop transmit diversity. While the TFCI group may be empty in certain slot formats, the pilot and TPC are currently always non-empty. The transmit diversity feature has not found major commercial adoption, and the DL SIR estimation for DL power control can be achieved using TPC instead of the pilots. Thus, the dedicated pilots can be eliminated and the data symbol group can correspondingly be enlarged. The SIR estimator using TPC is slightly inferior to that using the pilots, since unlike the TPC, the pilots are known to the UE and thus permit coherent averaging of channel estimates across multiple slots. However, the dedicated pilots consume a substantial fraction of the total downlink DPCH power, and the savings from their elimination far outweigh the harm from the noisier SIR estimator. 
4.2	Improved rate matching and transport channel multiplexing
The physical layer in R99 is designed to carry potentially a large variety of transport blocks with different sizes.  The drawback for this design is the rate matching is not efficient when some transport format combinations are not frequently used. For example, DCCH channel carries non-zero transport blocks not as often as voice DTCH channel.  The rate matching in DCH enhancements is improved by setting a zero rate matching attribute for DCCH, whenever DCCH channel does not carry a transport block together with DTCH channel.  This results in using DCCH bit fields to transmit DTCH transport and achieve better link efficiency due to less puncturing and better rate matching of the transport block with available physical channel resources.

4.3	DL frame early termination (DL FET)
In any power-controlled system such as R99, inefficiencies in the power-control loop, such as limited granularity, delays and errors in the feedback, result in the presence of excess SNR at the receiver. What this means is that packets such as the voice packets which have a long (20ms) transmission time interval (TTI) can often be early-decoded, i.e, decoded prior to reception of all the data symbols in the whole TTI. This is done by running the channel decoder at multiple time instants during the TTI instead of only once at the end of the TTI. At each run, the log-likelihood ratios (LLRs) input to the decoder corresponding to the bits that have not yet been received are set to zero to indicate that nothing is known about those bits. The decoder can acknowledge a successful early decoding via a newly designed UL DPCCH channel with ACK, which then allows the transmitter to stop transmission of the packet until the end of the TTI. This reduces the average transmit power required for each packet, thus increasing link efficiency

4.4	Uplink DPDCH dynamic 10ms transmission
For typical low data rates of voice transport blocks, the typical 20ms TTI is often excessive, and the physical layer potentially can send the transport block over a shorter duration. The downside of 20ms TTI transmission at the physical layer is the additional overhead of pilot channels (UL DPCCH) that need to be sent for the entire 20ms duration.  With the possibility of decoding the DL transport block faster (through for example DL FET), by dynamically selecting a shorter transmission time at the physical layer to transmit a voice packet, the UE can potentially discontinue transmission of UL DPCCH in gating periods in each TTI where both UL transport block has complete and DL has successfully decoded early.  This results in a net gain in link efficiency due to reduction in UL DPCCH overhead.  In addition, a net gain in UE battery performance is obtained by enabling the UE to turn of its transceiver in gating periods.

4.5	UL DPCCH with ACK to Support DL FET
A key requirement to enable DL FET is to have an ACK feedback channel on the uplink to indicate successful decoding of transport blocks in a given TTI, so that the NodeB(s) may terminate the transmission of such transport blocks.  This is achieved through a new UL DPCCH channel with ACK. 
The new UL DPCCH carries TFCI information in the first 10 slots of each 20ms TTI. Sending the TFCI information early on in each 20ms TTI allows to send the ACK or NACK messages using TFCI bits in remaining UL DPCCH slots that do not carry TFCI.  
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