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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. In this contribution, potential changes (arising out of this Work Item) are summarized and the impacts to RAN2 specifications are discussed.
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 agreements thus far in order to initiate a reasonable estimation of the required support in 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
As background, below is a list of the RAN1 agreements in the previous meetings related to downlink enhancements for this work item:
· New pilot-free DL DPCH slot formats will be defined.

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

· Voice shall use 20ms TTI on downlink for DCH Enhancements.

· When the DL DCCH is absent, its rate matching attribute is considered to be zero (rate match DTCH to fill all the bits on DPCH)

· 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 slots of a 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 of an ongoing TTI on receiving an ACK (note: early termination applies when the DL DCCH is absent).
We list aspects which possibly impact RAN2 specifications below. Note that some of these are still open and under discussion in RAN1.
· Precise definition of the new (pilot-less) slot formats including possible reinterpretation of Power Offset (PO) values. Since no pilot symbols are transmitted, the UE relies on TPC symbols for channel estimation. This implies that the TPC PO should be communicated to the UE. A possible option would be to mandate the current PO2 (PC offset) to be signalled to the UE. 

· Precise definition of the new UL DPCCH structure

· Possible power boost for ACK power levels on UL DPCCH

· Details of concatenation of class A,B,C (see section 3.1)

· Possible power boost for DL DPDCH when the DCCH when present  

· Possible early decoding DL power control target(s).

2.2	Uplink Enhancements
As background, below is a list of the RAN1 agreements in the previous meetings related to uplink enhancements within this work item:
· UL DPDCH  dynamic 10ms Transmission: UE decides on using 10ms TTI scaling or 20ms TTI scaling at the physical layer prior to transmission of new TTI through a UE-based mechanim. UE signals choice of TTI to NodeB via TFCI information.
We list aspects which possibly impact on RAN2 specifications below:
· Description of TTI scaling procedure at the UE and associated signaling – See also [xxx]

3	RAN2 Impacts
[bookmark: _Ref383013251]3.1	Concatenation of Class A, B and C bits
A CS bearer in R99 voice call is configured with three logical channels (DTCH). Each of the three logical channels is one-to-one mapped to a dedicated transport channel (DCH) corresponding to class A, B and C bits of the AMR vocoder.  Each DCH transport channel can be configured with different rate matching, CRC etc. attributes providing varying levels of protection for the three classes of AMR bits depending on their priority. The three transport channels are then multiplexed using the Coded Composite Transport Channel (CCTrCH) into one dedicated physical channel (DPCH).
With the sub-feature of concatenation of class A, B and C bits, all the AMR bits/classes are given the same priority. At the physical layer no distinction is made on whether the bits are from class A, B or C. As such, only one set of dedicated transport channel attributes i.e. rate matching parameters, CRC length etc. are required to map these bits onto a dedicated physical channel. Thus, a straightforward way to enable this sub-feature would be to perform the concatenation of Class A, B and C bits at the RLC layer. Then, there would be one DTCH logical channel mapped onto one DCH transport channel for a CS voice call with this sub-feature.
It is worth noting that this sub-feature only applies to the downlink. There would not be concatenation of class A, B and C bits on the uplink which would still be configured with three dedicated logical channels (DTCH) mapped to three dedicated transport channels (DCH) as per legacy.
Proposal: Discuss the possibility of concatenating class A, B and C bits of AMR vocoder at the RLC layer. Accordingly, there will be only one DTCH logical channel mapped onto one DCH transport channel for CS voice bearer on the downlink with this sub-feature. 
3.2	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

	UP DPDCH dynamic 10ms transmission
	Likely to be done through UE-based mechanisms.
	Signaling to configure the sub-feature at the UE would need to be introduced. Further, the configuration for UE-based TTI scalingdetermination such as UPH threshold etc. would need to be provided via RRC signalling (TBD).

	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. Further, the number of symbols to use for ACK and ACK opportunities within a 20ms frame may have to be either hardcoded or configurable through RRC signalling depending on further RAN1 agreements. 

	Possible ACK power boost
	Needed to minimize false alarm for DL-FET
	Subject to further RAN1 discussion, would require a new IE.

	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
	Currently PO2 is TPC offset, and can be different in different RLs. PO3 is the Pilot offset, signalled to UE, and same on all RLs. With no pilot symbols, UE relies on TPC symbols for channel estimation.
	One option is to mandate signalling of TPC offset for the new slot formats.

	Early BLER decoding target
	Outer loop PC (in the UE) reacts to early decoding probability
	Signaling to configure the sub-feature at the UE which would include the early BLER target and the slot number to target.

	Concatenation of class A, B,C
	UE may see a single voice TrCh with single CRC for reliable early decoding on DL. 
	Signaling to enable the sub-feature. Otherwise, no new signaling is foreseen.

	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.

	DL DPDCH power boost for DCCH
	Compensates for loss of rate-matching gain (when DCCH is present).
	New IE (with power offset to be applied).



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). 
3.3	UE Capabilities and Sub-feature Dependencies
UE capabilities would need to be defined to provide indication of UE support for the sub-features in DCH Enhancements. It should be noted that some of the sub-features listed above are somewhat orthogonal. For example, the new DL pilot-free slot formats could be used independently of DL-FET support. Similarly, UL phy-layer TTI scaling could be supported independently of the DL-FET operation.
Given that RAN1 has been discussing all of the sub-features in this WI and the limited impact on RAN2, it is preferred that RAN1 discuss and agree on UE capabilities and sub-feature dependencies for DCH Enhancements. We refer the reader to [3] for further details.
4	Conclusions
This document has summarized the possible changes from DCH Enhancements Work Item and its projected impacts on RAN2 specifications. 
The main functional impact to RAN2 specification arises from the sub-feature of Concatenation of class A, B and C bits of AMR and the following proposal is made:
Proposal: Discuss the possibility of concatenating class A, B and C bits of AMR vocoder at the RLC layer. Accordingly, there will be only one DTCH logical channel mapped onto one DCH transport channel for CS voice bearer on the downlink with this sub-feature. 
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