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1
Introduction

During e-mail discussion, it was agreed to have a basic capability, consisting of the other DL mechanism. From our understanding, we call it as “DL 10ms mode” for convenience in this contribution. The basic behavior of “DL 10ms mode” is described, but some details are not addressed. This contribution outlines two remaining design details.

2
DL 10ms mode
During e-mail discussion, it was agreed, in addition to the full capability, to have a basic capability :
------------------------------------------------------------------------------------------------------------------------------------------
Option 3a:  Allow for a basic UE capability that relies on a DL early BLER target together with dynamic selection of 10ms transmission mode in UL.  In this mode,

NodeB operation:

1. DL DPCH uses 20ms TTI for DTCH and 40ms TTI for DCCH.

2. DL DPCH uses pilot-free slot format and pseudo-flexible rate matching to free up more bits.

3. In every 20ms period, NodeB determines if UL is in 10ms transmission mode or in 20ms transmission mode by decoding UL TFCI. 

4. NodeB may DTX transmission of DL DPCH in the second 10ms radio frame in every 20ms if NodeB identifies the UE is 10ms transmission mode.

5. NodeB continues transmission of DL DPCH if NodeB identifies that the UE is in 20ms transmission mode

UE operation:

1. UE OLPC adjusts DL DPCH SIR Target so that the success rate of decoding DL DPCH at slot 15 converges to the DL BLER target.

2. For each TTI, UE decides whether it should use 10ms transmission mode or 20ms.

3. UE uses the corresponding TFCI value to indicate UL transmission mode (10ms or 20ms) to the NodeB for each 20ms period.

4. UE uses new UL DPCCH and the values of ACK/NACK fields shall be unspecified.
The UE needs to support the following sub-features in the basic capability:

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 15.
------------------------------------------------------------------------------------------------------------------------------------------

The DL behavior is called “DL 10ms mode” for convenience in this contribution due to the below two rules.
1. NodeB may DTX transmission of DL DPCH in the second 10ms radio frame in every 20ms if NodeB identifies the UE is 10ms transmission mode.
2. DL early BLER target of 1% at slot 15.
There are two remaining aspects have to be detailed for “DL 10ms mode”: 
1. DTX transmission of DL DPCH in the second 10ms radio frame
2. There is no detailed discussion yet on CM design for DL 10ms mode
These two topics are discussed in Section 3.
3
Remaining Design Details of DL 10ms Mode Transmission
3.1
DTX transmission of DL DPCH
The below is part of Node B behavior of “DL 10ms mode”:
1. In every 20ms period, NodeB determines if UL is in 10ms transmission mode or in 20ms transmission mode by decoding UL TFCI. 

2. NodeB may DTX transmission of DL DPCH in the second 10ms radio frame in every 20ms if NodeB identifies the UE is 10ms transmission mode.

3. NodeB continues transmission of DL DPCH if NodeB identifies that the UE is in 20ms transmission mode

The 3rd step is “NodeB continues transmission of DL DPCH if NodeB identifies that the UE is in 20ms transmission mode”. Step 3 does not describe in details that what should be transmitted in DL DPCH as shown in Fig. 1. Since the DL BLER target is set at slot 15, the DPDCH transmission of the second 10ms transmission is not necessary. Therefore, it is suggested :

Step 3 : NodeB DTXs transmission of DL DPDCH in the second 10ms and continues transmission of DL DPCCH (TPC) if NodeB identifies that the UE is in 20ms transmission mode.
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Figure 1 – Two DL DPCH transmission possibilities if UL is in 20ms mode
The rule is re-organized for better understanding

For DL transmission of basic capability
1. In every 20ms period, NodeB determines if UL is in 10ms transmission mode or in 20ms transmission mode by decoding UL TFCI.
2. DL DPDCH : NodeB always uses the first 10ms only.
    DL DPCCH : When Node B identifies UE is in

10ms mode, Node B DTX DPCCH transmission in the 2nd 10ms.
20ms mode, Node B continues transmission of DL DPCCH.

Little refinement is necessary for CM, and it will be addressed in the next section.

3.2
CM design for DL 10ms mode
After examination, legacy CM design is also applicable to “DL 10ms mode”. Only the rule of DTX of DPCCH has to be little modified. Therefore, it does not take extra effort for basic capability to support CM. UL&DL CM designs of basic and full capabilities are described as below. UL 10ms/20ms solution is identical in both basic and full capability, and therefore CM design is the same in these two capabilities. It was agreed CM design for UL 10ms/20ms as below

1. UL DPDCH

· For every 20ms, when 10ms mode is chosen and there exists transmission gap (TG), DPDCH transmission uses the first 15 available slots [1].
· For every 20ms, when 20ms mode is chosen and there exists transmission gap (TG), DPDCH transmission uses the legacy CM solution.

2. UL DPCCH

· DPCCH slot format remains the same

· TFCI transmission uses the first available 10 slots; ACK/NACK are transmitted in remaining slots
Fig. 2 shows the concept of UL CM design for 10ms mode, and Fig. 3 for 20ms mode. It is noted In UL 10ms mode, UL DPCCH transmission depends on DL DPDCH transmission. For example, DL-FET of full capability makes the number of extended DPCCH uncertain.
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Figure 2 – UL CM design for UL 10ms mode
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Figure 3 – UL CM design for UL 20ms mode
Regarding to DL, “DL-FET” is used in full capability, and “DL 10ms mode” is used in basic capability. Legacy CM design is applicable to both “DL-FET” and “DL 10ms mode”. Fig. 4 shows the concept of DL CM design for DL-FET, and Fig. 5 for “DL 10ms mode”. It is noted that DL DPCCH transmission depends on UL DPDCH transmission.
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Figure 4 – DL CM design for DL-FET of full capability
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Figure 5 – DL CM design for “DL 10ms mode” of basic capability
Therefore, the updated rule for DL transmission of basic capability to be applied to CM is proposed :

1. In every 20ms period, NodeB determines if UL is in 10ms transmission mode or in 20ms transmission mode by decoding UL TFCI.

2. DL DPDCH : NodeB always uses only the first 10ms to transmit DPDCH.
    DL DPCCH : DL DPCCH transmission can be DTXed after UE finishes UL DPDCH transmission.

3. Legacy CM solution is applicable if there exists TG.
Fig. 6 presents an example for basic capability. In the example, UL is in 10ms mode, UE uses the first available 15 slots for UL DPDCH transmission and also for UL DPCCH transmission. Node B uses Legacy CM solution (for example : spreading factor reduction) for DL DPDCH and uses only the first 10ms for DL DPDCH. When Node B decodes UL TFCI, it knows DL DPCCH can be DTXed during Slot#22~Slot#29.
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Figure 6 – An example with DL&UL TG for basic capability
4
Conclusions
Two remaining aspects of “DL 10ms mode” are discussed: 

1. DTX transmission of DL DPCH in the second 10ms radio frame
2. CM design for DL 10ms mode

A unified solution is proposed as below to make basic capability more complete. With the proposed rule, UL&DL CM concept is consistent for both basic capability and full capability.
The rule for DL transmission of basic capability to be applied to CM is proposed :

1. In every 20ms period, NodeB determines if UL is in 10ms transmission mode or in 20ms transmission mode by decoding UL TFCI.

2. DL DPDCH : NodeB always uses only the first 10ms to transmit DPDCH.
    DL DPCCH : DL DPCCH transmission can be DTXed after UE finishes UL DPDCH transmission.

3. Legacy CM solution is applicable if there exists TG.
5
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