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1. Introduction:

Half Duplex in LTE FDD was theoretically existing from Rel-8. But due to the introduction of Low-Cost MTC a new type of half duplex has been added. The FDD Half duplex for UE Cat not equal to Cat 0 is Type A Half Duplex, and if UE is both Cat 0 and Half Duplex then it is new Half Duplex type introduced as Type B Half Duplex. Type A Half Duplex still does not seem to be an industry requirement but support of Type B Half Duplex is being declared as an industry requirement. 
2. Analysis:

The types of FDD Half Duplex associated with UE category are defined in TS 36.306 table 4.1A-5.
TS 36.211 defines restrictions for UE transmission/reception for Half Duplex UE’s.

>>>

6.2.5
Guard period for half-duplex FDD operation

For type A half-duplex FDD operation, a guard period is created by the UE by 

-
not receiving the last part of a downlink subframe immediately preceding an uplink subframe from the same UE. 

For type B half-duplex FDD operation, guard periods, each referred to as a half-duplex guard subframe, are created by the UE by

-
not receiving a downlink subframe immediately preceding an uplink subframe from the same UE, and

-
not receiving a downlink subframe immediately following an uplink subframe from the same UE.

<<<

Hence a Type B Half Duplex UE will not be able to receive a DL subframe in subframe just before a scheduled UL and subframe just after a scheduled UL.

What does this implies:

If in a subframe X UE has scheduled UL then
· UE will not be able to receive PDCCH and PDSCH in subframes X-1 and X+1.
· UE will not be able to receive system info in subframes X-1 and X+1; As the UE is doing UL, hence in connected mode, so reading of System info should not be required in typical conformance test environment. 

· UE will be able to send UL in X+1 and X+2.

· UE cannot be scheduled for UL in X+3 and X+4 as it will then result in loss of HARQ feedback in X+4 corresponding to UL transmission in X.

If in subframe Y UE will be receiving PDSCH
· UE will not be able to receive PUCCH and PUSCH in subframe Y-1 and Y+1

· UE will be able to Receive DL in Y+1 and Y+2.

· UE cannot be scheduled for DL in Y+3 and Y+4 as UE  will be required to transmit a HARQ feedback in Y+4 corresponding to DL data in Y.

In summary max 3 contiguous sub frames UL or DL can be scheduled. And after and before any contiguous DL/UL subframes block a blank sub frame is needed.
UE declares Half Duplex support per band. If any UE’s which are full duplex FDD in some bands and half duplex in few select bands, this can be achieved as the half duplex is provided per cell as EUTRA_RAT_Type to SS.

3. Proposal:
SS will be configured per cell if a UE is FDD-Duplex (See ASP change proposal below). When explicit timing info is provided in any DL transmission, the SS shall ignore the UE capability and shall follow the explicit scheduling. It will be TTCN responsibility to schedule events based on UE category.
Paging is always explicitly scheduled and hence SS follows explicit scheduling for paging.
For non-explicitly scheduled DL transmissions/UL grant allocations, the SS shall restrict UL/DL operations as per proposals below.

Option 1:

Considering reception of System information is important, 

1. Follow TDD SI scheduling.

2. And SS always schedules UL/DL as per sub frame below:
	SFN\SubFrame
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Any
	SI
	Blank
	UL Data/ HARQ
	 Blank
	Blank
	SI
	DL HARQ
	Blank
	DL Data/ UL Grant
	Blank


i.e.UE specific unicast DL Data is always sent in only subframe 8 and UL only in subframe 2.
Option 2:
UE being in connected mode reception of system information is not required and hence scheduling same as defined in 36.101 for RF testing to be used. 

-
DL: The downlink subframes are scheduled at the 0th, 1st, 2nd, 8th, 9th, 10th, 16th, 17th, 18th, 24th, 25th, 26th, 32nd, 33rd, 34th subframes every 40ms.

-
UL: The uplink subframes are scheduled at the 4th, 5th, 6th, 12th, 13th, 14th, 20th, 21st, 22nd, 28th, 29th, 30th, 36th, 37th, and 38th subframes every 40ms.
Note
Reference DL: [7] TS 36.101 in Table A.3.2-1a (QPSK), Table A.3.3.2.1-3 (16QAM, 64QAM two antenna ports) and Table A.3.3.3.2-3 (QPSK, 4 antenna ports). 
Reference UL: [7] TS 36.101 in table A.2.2.1.1-1a (QPSK) and A.2.2.1.2-1a (16QAM)
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SF# 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

DL DL DL UL UL UL DL DL DL UL UL UL DL DL DL UL UL UL DL DL DL UL UL UL DL DL DL UL UL UL

N N+1 N+2 N+3

Scheduling of UL and DL transmission for HD-FDD repeated every 40ms


ASP Changes:

	type record EUTRA_HalfDuplexFDD_Info_Type {

    /* NOTE:

     * for the time being there is no test case or test configuration using half duplex FDD;

     * (type definition is used as place holder only) */
/* When UE is FDD Type B Half-Duplex (i.e. Cat 0 and Half Duplex)

Option 1: SS restricts non-explicitly scheduled UL data transmission in sub frame 2 and DL transmission in sub frame 8. This results in UL HARQ feedback in 8, DL HARQ feedback in sub frame 6, UL specific grant allocation in sub frame 8. 
SS obeys explicit scheduling.

Option 2: SS restricts non-explicitly scheduled UL/DL transmission as below:

-      DL: The downlink subframes are scheduled at the 0th, 1st, 2nd, 8th, 9th, 10th, 16th, 17th, 18th, 24th, 25th, 26th, 32nd, 33rd, 34th subframes every 40ms.

-
UL: The uplink subframes are scheduled at the 4th, 5th, 6th, 12th, 13th, 14th, 20th, 21st, 22nd, 28th, 29th, 30th, 36th, 37th, and 38th subframes every 40ms.

SS obeys explicit scheduling.
 */
  };

  type union EUTRA_RAT_Type {

    /* specifies RAT type and frame structure (TS 36.211, clause 4) */

    EUTRA_FDD_Info_Type                 FDD,

    EUTRA_TDD_Info_Type                 TDD,

    EUTRA_HalfDuplexFDD_Info_Type       HalfDuplexFDD

  };




MCC TF160 Preference of options:

Among the 2 options discussed MCC 160 has a preference to option 1 as it now considers even transmission of System information.

