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[bookmark: _Ref348352935]1	Introduction
In RAN#61, a work-item on DCH Enhancements was begun [1] based on the conclusions of the TR [2] from the study item. This contribution updates the status of potential changes and the resulting impacts to RAN2 specifications, following a similar paper in RAN2#85bis [4] and an LS received from RAN1 on this topic [5]. 
2	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. Although the design is not yet complete in RAN1, it is possible to use the existing agreements in order to assess the impact to RAN2 specifications.
For simplicity, the changes are grouped and presented below depending on whether they are aimed at improving downlink or uplink. Note that some uplink feature changes are necessary for DL performance improvements.
2.1	Downlink Enhancements
The points listed below are taken from RAN1 agreements (including the LS in [5]):
· New pilot-free DL DPCH slot formats are defined (#17 and #18, see [5])

· A different power offset, PO2’, is applied during DL DCCH transmissions [5] 

· The Class A, B and C bits (AMR) will be concatenated in the DL [5]

· Pseudo-flexible rate matching is used

· Pseudo-flexible RM is defined [5] 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.

· There will be support for DL Frame Early Termination (DL-FET). 

· This is realized by having a new UL DPCCH structure that includes acknowledgments following “early decoding” of a DL frame. In the first 10 slots of a 20ms TTI, the UL DPCCH consists of pilot, TPC and TFCI; the TFCI bits are replaced with ACK/NACK-symbols in the remaining slots. The Node B may stop transmission for all Transport Channels on receiving an ACK.
2.2	Uplink Enhancements
The point below is taken from RAN1 agreements (including the LS in [5]):
· Transmission mode switching: UE transmits voice frame over one (10ms transmission mode) or two (20ms transmission mode) radio frames. The switch between 10ms and 20ms transmission mode could be e.g. based on UE power headroom. UE signals choice of transmission mode to NodeB via MSB of the TFCI field. 
3	RAN2 Impacts
[bookmark: _Ref383013251]3.1	Concatenation of Class A, B and C bits
During the last RAN2 meeting, the concept of concatenation of class A, B and C bits at RLC layer was discussed and presented in [4]. However, based on the discussions an LS was sent to RAN1 [6] expressing preference for the concatenation to be done at the physical layer. In such case, no functional impact is expected from this feature in RAN2 specifications.
3.2	Uplink Transmission Mode Switching
For UL Transmission Mode Switching procedure, the below agreements were reached during the last RAN1 meeting. The same has been conveyed to RAN2 in LS [5].
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 used
-The parameterization gives the RNC the possibility to configure the UE to always use 10 or 20 ms mode
Details of the transmission mode switching procedure were agreed over email discussion [76b-20] after the last RAN1 meeting. The agreed mechanism for switching between 10ms/20ms transmission modes is similar to the current codec rate adaptation functionality in Rel-99 (see [9]). Currently, the codec rate adaptation functionality is specified in subclause 11.4 of TS25.321 and would be a natural candidate for specifying the UL transmission mode switching functionality. Thus, some impact to the MAC specification is foreseen from this feature.
Proposal: Discuss the possibility of specifying UE based Uplink Transmission Mode Switching procedure in TS25.321. For details of agreed procedure, see [9].
3.3	UE Configuration Parameters
The following table shows the details of likely Uu signalling (i.e. 25.331) impacts related to the different sub-features:-
	Uplink aspects
	Explanation
	RAN2 Signalling Impact

	Uplink Transmission Mode Switching
	Likely to be done through UE-based mechanisms.
	Signaling to configure the sub-feature at the UE would need to be introduced. Further, the parameters for transmission mode switching would need to be provided via RRC signalling.

	New UL DPCCH slot format
	Needed to support new mapping of symbols (i.e., ACKs of DL-FET)
	Signaling to configure the sub-feature at the UE would need to be introduced. 

	UE capabilities
	Needed to signal UE’s support of various sub-features of DCH enhancements
	Associated signalling would need to be introduced in RRC.



	Downlink aspects
	Explanation
	RAN2 Signalling Impact

	New DL DPCCH slot format
	New slot formats without pilot symbols
	Signaling to configure the sub-feature at the UE would need to be introduced which would include precise definition of the new slot formats such as number of symbols for TPC, TFCI etc.

	Power offset information
	1. Currently PO2 is TPC offset and is optionally signalled per radio link. RAN1 agreement requires PO2 to be mandatorily signalled per radio link with DCH enhancements.
	No signalling impact. Procedural text can be added requiring the IE to be mandatorily signalled.

	
	2. A different power offset PO2’ is applied during DL DCCH transmissions and the offset used is mandatorily signaled per radio-link to the UE.
	New IE needs to be introduced in RRC messages

	Early BLER decoding target
	Apply DL BLER target, e.g. 1%, at slot 15 with basic capability
	No new signalling is needed. Existing DL BLER target can be applied e.g. at slot 15 with basic capability for DCH enhancements

	
	Two BLER targets with full capability
	An early BLER target and target slot is signaled to the UE, in addition to a legacy residual BLER target.

	Pseudo-flex Rate Matching
	When the DL DCCH is absent, its rate matching attribute is considered to be zero.
	Signaling to configure the sub-feature. Rate matching attributes when DL DCCH is absent would be assumed zero and do not need to be signalled separately.



It should be noted that the precise signalling for UE capabilities and configuration of various sub-features would depend on their interdependence and sub-feature bundling (see next section). 
3.4	UE Capabilities and Sub-feature Dependencies
 A way forward on UE capabilities and sub-feature dependencies was agreed over email discussion [76b-20] after the last RAN1 meeting. The same way forward has been captured in the draft CR’s provided in [7] and [8]. We refer the reader to [3] and [9] for further details on the way forward. 
4	Conclusions
This document has highlighted the possible changes and impacts to RAN2 specifications from DCH Enhancements work item. 
The changes can be summarized as follows:-
1) TS25.321: Specification of UL Transmission Mode Switching Procedure 
2) TS25.306: Specification of UE capabilities for DCH Enhancements
3) TS25.331: Signaling procedures associated with various sub-features of DCH Enhancements
A first draft of CR’s for 2) and 3) are provided in [7] and [8] respectively. Regarding impact to TS25.321, the following is proposed:-
Proposal: Discuss the possibility of specifying UE based Uplink Transmission Mode Switching procedure in TS25.321. For details of agreed procedure, see [9].
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