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1
Introduction
In RAN#61, a work-item on DCH Enhancements was approved [1] based on the conclusions of the TR [2] from the study item. After discussions in RAN3#83bis and RAN3#84, baseline CRs were approved which are available at this meeting [3,4]. A new LS has also been received from RAN1 [5].

This contribution recaps the scope of the RAN3 changes in support of this feature, reviews the LS from RAN1, and provides the background for proposed changes to the baseline CRs, which are highlighted in section 5. Resulting new CRs are provided in [6,7].
2
Recap of DCH Enhancement Aspects
In general, the DCH Enhancements work item targets both battery savings and capacity improvements for voice transmission over DCH. Both uplink and downlink aspects have been considered. 
The main sub-features under implementation are listed below. Note that the list is non-exhaustive as many aspects (e.g. changes to the operation of the DL Power Control) do not impact RAN3 specifications.
· New pilot-free DL DPCH slot formats are defined (#17 and #18).
· The Class A, B and C bits (AMR) will be concatenated in the DL.
· Pseudo-flexible rate matching is used. 

· 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.

· Different DL DPDCH power levels are used during DL DCCH transmissions [5] . 

· There will be support for DL Frame Early Termination (DL-FET). 
· This is realized by having a new UL DPCCH structure (slot format 5) that includes acknowledgments following “early decoding” of a DL frame. In the first slots of a 20ms TTI, the UL DPCCH consists of pilot, TPC and TFCI, and later, the TFCI bits are replaced with ACK/NACK-symbols. The Node B may stop transmission for all Transport Channels on receiving an ACK.
· Transmission mode switching: UE decides on using 10ms or 20ms transmission based on a threshold on UPH (UE power headroom). UE signals choice to NodeB via TFCI information. 
(note: additional TFCIs do not need to be explicitly signalled to the NodeB).

3
RAN3 Impacts

3.1
Cell Capability

In previous meetings, it has been agreed to define two capabilities (full/basic). This follows a similar approach for UE capabilities, and it is expected that a description of the features covered by each will be included in TS 25.300. Also note 
DCH-Enhancements basic capability

•
UL Transmission Mode switching, DL Pseudo-flex Rate Matching, DL Pilot-less slot formats, DL early BLER target, Additional power offset information for DL frames with DCCH, Reception of new Uplink DPCCH slot format without handling ACK/NACK information

DCH-Enhancements full capability

•
All of basic capability plus DLEarly Termination, and associated capability to make use of ACK information in the UL DPCCH; Class A,B,C concatenation
3.2
Radio Link Configuration Parameters

The following table summarizes the NBAP/RNSAP changes contained in the baseline CRs [3,4].
	Feature
	Explanation
	RAN3 Signalling Impact

	General DCH Enhancements mode of operation
	There are two different modes (basic and full), which align with the activation of the features in basic and full capability
	Introduce a DCH Enhancements Information IE, which includes signalling of two modes of operation for DL_FET. Under Full mode, TrCh concatenation and early DL termination are both activated. All other features are active under both modes, as indicated in procedural text.

	UL transmission mode switching
	Included in both modes.
Note that the TFCI’s for 10ms transmission mode are derived by the NodeB and do not need to be signalled. 

In TFCs for which mode switching is used, different sets of UL beta gains may be applied
	For explicit signalling, a new set of beta gains is optionally defined per TFC (which apply to the 10ms mode). 

For reference signalling, the existing process can be reused.

Supported by procedural text (i.e. feature operates when the DCH Enhancements Information is available).

	UL DPCCH slot format
	Included in both modes.

Needed to support new mapping of symbols (i.e., ACKs of DL-FET)
	Add new slot format 5 (NOT in baseline CR)

	Pseudo-flex Rate Matching in Downlink
	Included in both modes.

When the DCCH is absent, its rate matching attribute is considered to be zero.
	Supported by procedural text (i.e. feature operates when the DCH Enhancements Information is available).

	New DL DPCH slot format
	Included in both modes.

New slot formats without pilot symbols
	Extend slot formats to include #17 and #18.

	New power offset information
	Included in both modes.

Format has changed (see later section on LS from RAN1).
	Part of mandatory information within the DCH Enhancements Information.

	DL FET operation
	Included in Full mode.
The NodeB may make use of ACK/NACK information sent by the UE in the UL DPCCH, and terminate transmission of a TTI when an ACK is received.
	Implicitly signalled by choice of Full mode within DCH Enhancements Information.. 

	Concatenation of class A, B,C
	Included in Full mode.

Certain transport channels are concatenated in the physical layer, and information on their IDs is needed.
	List of Transport Channels to be concatenated is included when Full mode is selected.


4
RAN1 LS implications [5]

From analysis of the LS in [5], it appears that most of the topics covered either confirm existing RAN3 assumptions, or in some cases, they have no direct impact on RAN3 specifications.

One departure from previous assumptions is as follows:
This aspect replaces the previous new parameter PO2’. Hence this is used in the proposed CR updates [6,7].
5
Additional changes and corrections

Proposed changes to the baseline are described below, to help discussion of the CRs [6,7].
1. Adopt PO2-SRB and delete PO2’, as per LS [5]. Impacts the procedural text and the DCH Enhancements Information IE.

2. Delete the possibility of adding any DCH Enhancements parameters to the RADIO LINK RECONFIGURATION REQUEST message. The premise here is that initiation or termination of DCH Enhancements operation results in slot format changes in DL DPCH, which should be synchronized. The same applies for the UL DPCCH. In addition, reconfiguration of DCH Enhancements (change between modes) results in different physical layer processing at Tx and Rx, which could lead to loss of frames in DL, and/or misinterpretation of UL DPCCH data as FET ack/nack by the NodeB. 
3. Add semantics description to DL DPCH Slot Format IE, stating that formats 17 and 18 shall not be used unless DCH Enhancements Information is present in the UE context; else the procedure shall be rejected. The alternative would be to introduce abnormal conditions, or to include the slot formats 17 and 18 only within the DCH Enhancements Information IE.
4. Add semantics description to UL DPCCH Slot Format IE, making a similar statement for slot format 5. The difference here is that #5 was already defined in ASN.1, but was not expected by the receiver. The change (may be used but only in conjunction with DCH Enhancements Information IE) should be backward compatible.

NOTE: an alternative way to ensure that the new slot formats (DL DPCH and UL DPCCH) are reserved for DCH Enhancements would be to not include them in the legacy IEs e.g. UL DPCCH slot format 5 is implicit in DCH Enhancements operation, and choice of DL DPCH Slot Format (17 or 18) could be included in the DCH Enhancements configuration.

5. Add failure causes for either basic or full operation (NB: “full” involves additional resources and functionality in NodeB, and should be assigned a separate cause).

6. Miscellaneous changes of nomenclature, to align with drafts for RAN1/RAN2 specs. For example,modes 0/1 are now Basic/Full; the expression “TTI compression” is replaced by “UL  Transmission Mode Switching” , and associated IEs also change name.
7. References are added to RAN1 specifications where appropriate, and in addition also to TS 25.300 which is expected to have a high level description of the sub-features, as well as their bundling in modes (equivalent to the full/basic capabilities).
8. ASN.1 is cleaned up including corrections and changes of terminology per above.

In addition, an open issue is as follows. 

9. The UL Gain Factors for 10m mode transmission (“betas”) are currently included within the existing loop for FDD gain factors (CHOICE Signalled Gain Factors / Choice FDD). This has some limitations such as:
· For a given TFC, gain must be signalled for both 10ms and 20ms transmission modes, OR computed also for both

· A TFC that is signalled as a reference for computation of other TFC’s gains (e.g. reference #1) must be a reference for both 10ms and 20ms transmission modes. Also there can be 4 references globally and not per transmission mode.

The curren RAN2 baseline has an IE (for the 10ms betas) optionally signalled per TFC, but without any dependency on existing choices, so the above limitations do not apply. The open question to RAN3 is whether we should do the same or leave the signalling of betas as in the baseline. The new CRs show both options in the tabular for illustration (ASN is that of the current option).
6
Conclusions

This document provides the background for the baseline changes in [6,7]. It is proposed that RAN3 considers in particular the points highlighted in section 5 when examing the update CRs. 
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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.








