Page 1

[bookmark: OLE_LINK40][bookmark: OLE_LINK73][bookmark: OLE_LINK46][bookmark: OLE_LINK47]3GPP TSG RAN WG1 Meeting #77		R1-142463
Seoul, South Korea, 19th – 23rd May 2014

Source:	Qualcomm Incorporated
Title:	Basic UE capability mode of operation
Agenda item:		5.2.1
Document for:	Discussion/Decision

1	Introduction
For DCH enhancement, it has been agreed in RAN1 #76bis to adopt a basic network configuration that achieves early termination of DL DCH channel without the need for ACK or NACK/ACK signalling on the UL. See also Section 4.2.1.1 of [1] and [2] and [3] for more background. This contribution reviews the basic network configuration for DL DCH channel as agreed in RAN1 #76bis.

2	Basic UE capability
The basic UE capability allows a basic network configuration mode to obtain significant battery savings and UL link efficiency gains. The basic UE capability is defined as a UE that supports the following sub-features:
1.     Pilot-free slot format
2.     Pseudo-flexible rate matching
3.     UL Dynamic 10ms/20ms TTI switching, 
· New UL DPCCH with ACK/NACK values unspecified and TFCI mapping to indicate UL 10ms or 20ms transmission mode
4.     DL early BLER target of 1% at slot 14 (10ms),
In addition, the UE with basic capability does not need to support: 
1.     DL DCH FET
2.     Two BLER targets.
3.     Concatenation of AMR Class A, B, C transport channels.
Furthermore, a basic UE capability that supports CPC follows the rules of both DCH enhancements and CPC for DRX/DTX operations.

3	Two configurations for DL DCH
The two network configurations agreed in RAN1 #76bis correspond to two modes of operation for the DL DCH channel, a basic DL DCH FET configuration and a DL DCH FET configuration with DL FET. The basic DL DCH FET configuration can be configured for a UE of basic capability or full UE capability. In the basic configuration for DL DCH, FET of DL DCH is achieved by applying the DL BLER target at slot 14 (10ms) in each 20ms TTI duration. In the other configuration of DL DCH, FET of DL DCH is achieved via concatenation of AMR Class A, B, C transport channels, early decoding of the bundled transport channel, and ACK signalling on UL to inform the NodeB that DL DCH can be terminated. The operation of DL DCH frame early termination with ACK has been extensively discussed in RAN1. An overview of the operation of basic DL DCH configuration is presented here. 
For this configuration, pilot-free slot format and pseudo-flexible rate matching are necessary to free up additional data bits on DL DPCH considering the aggressive DL BLER target at slot 14. The UL DPCCH with ACK/NACK allows the TFCI to be sent on the UL in the first 10 slots in each 20ms period, and also indicate to the NodeB whether UL is using 10ms transmission mode or 20ms transmission mode.
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Figure 1: Basic DL DCH FET configuration with early BLER target at slot 14.

Figure 1 describes the basic DL DCH configuration.  In this configuration, NodeB and UE operations are as follows.
· NodeB operation:
· DL DPCH uses 20ms TTI for DTCH and 40ms TTI for DCCH (as today).
· DL DPCH uses pilot-free slot format and pseudo-flexible rate matching to free up more bits.
· In every 20ms period, NodeB determines if UL is in 10ms transmission mode or in 20ms transmission mode by decoding UL TFCI. 
· If NodeB identifies the UE is 10ms transmission mode, NodeB may DTX transmission of DL DPCH in the second 10ms radio frame in every 20ms.
· Else if NodeB identifies that the UE is in 20ms transmission mode, NodeB continues transmission of DL DPCH.
· UE operation:
· UE OLPC adjusts DL DPCH SIR Target so that the success rate of decoding DL DPCH at slot 14 converges to the DL BLER target for DTCH transport channels.
· For each TTI, UE decides whether it should use 10ms transmission mode or 20ms.
· UE uses the corresponding TFCI value to indicate UL transmission mode (10ms or 20ms) to the NodeB for each 20ms period.
· UE uses new UL DPCCH and the values of ACK/NACK fields shall be unspecified.

Note that since ACK/NACK signalling is not needed in the basic DL DCH FET configuration, the UE may use either ACK or NACK in place of ACK/NACK fields of the new UL DPCCH channel (value unspecified). 
3.1	Operation of DL DCCH
As mentioned above, the TTI values used for DL DTCH and DL DCCH channels are as today in the basic DCH FET configuration.  Note the second DL 10ms radio frame in every 20ms period may be DTXed, as UL is often in 10ms transmission mode. Thus, for the DCCH channel with 40ms TTI, the first 10ms radio frame and the third 10ms radio frame always carry DCCH information, and radio frame 2 and radio frame 4 maybe DTXed. 
[bookmark: _GoBack]3.2	DL DPCH transmission duration (10ms vs 20ms) mimics UL 10ms/20ms transmission mode
In the basic DL DCH configuration, DL DPCH follows UL to continue transmission of entire 20ms when UL is identified to use 20ms transmission mode. The main reason for this functionality is the necessity of DL DPCCH control channel to support UL power control when UL is in 20ms transmission mode. By following UL 10ms/20ms transmission mode, DL DPCH will be sent for the entire 20ms duration if UL is in 20ms transmission mode. 
3.3	Basic DL DCH FET configuration with enhanced-DCH compressed mode
There are some considerations when basic DL DCH FET configuration is used together with compressed mode, and the network needs to be cautious as to when to use basic DL configuration together with enhanced-DCH compressed mode.
The basic DL DCH FET configuration is compatible with enhanced-DCH compressed mode operation, if the compressed mode transmission gaps (TG) occur in the second 10ms period in every 20ms TTI duration, or if the length of the overlap of TG with the first 10ms radio frame is less than 7 slots. The legacy compressed mode patterns are flexible enough for the network to ensure that by using the right configuration parameters, TG gaps occur in the second radio frames[footnoteRef:1].  This is shown in Figure 2. [1:  For example, by using a single CM pattern, and setting TG length to be less than 14 with a distance between two gaps to be 30 slots, or a multiple of 30 slots.] 
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Figure 2: Basic DL DCH configuration with early BLER target at slot 14, with compressed mode TG located in the second 10ms radio frame.

The operation of DL DCH channel with basic FET configuration may be adversely affected if the compressed-mode transmission gap (TG) occurs in the first 10ms radio frame in a 20ms TTI duration, and in particular if such TG gap is larger than 7 slots, i.e., when TG occupies more than half the first 10ms radio frame in a 20ms TTI duration. In this case, since the DL BLER target is applied at slot 14, there may not be enough bits to transmit the DL DPCH in the first 10ms.  Note that with SF reduction can handle configurations where the TG length, or the length of the portion of the TG that overlaps with the first 10ms in a 20ms TTI duration, is less than 7 slots.  However in general, network should avoid configurations of CM where the TG overlaps with the first 10ms period in a 20ms TTI duration with more than 7 slots together with basic DL DCH FET configuration.  
3.4	Basic DL DCH FET configuration with CPC
The same philosophy for joint operation of CPC and DCH enhancement is applicable for both DL DCH FET configurations, with or without UL ACK.  In both configurations, for DTX/DRX, the criteria of both CPC and enhanced DCH should be satisfied.

4	Conclusions
A review of the basic network configuration with enhanced DCH was presented. The basic network configuration agreed in RAN1 #76bis implies a mode of operation for DL DCH FET without ACK signalling.  In this mode, concatenation of AMR Class A, B, C bits is not needed, unlike with DL FET based on early decoding and ACK signalling, and instead the DL BLER target is applied at slot 14.  The DL DPCH channel follows the UL 10ms/20ms transmission mode to support the UL transmission with power control, and switch the DL DPCH to transmit for the entire 20ms transmission when UL is detected to be in 20ms transmission mode due to poor coverage. 
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