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1. Introduction:


The initial eLAA test model was endorsed at the last workshop (R5w180206). Since then, it has been identified that further additions are needed in the ASP definitions for the DCI format configurations.  These additions are related to the two step scheduling and to the multiple subframe scheduling.
2. Discussion:


ASP additions are needed in the following areas: 

2.1   Two step scheduling

The two step scheduling is used in test cases 7.1.4.32.3 and 7.1.4.32.4.

Whereas in legacy LTE, the UE needs 4 subframes to process the UL grant, eLAA introduces the possibility of allocating resources faster through the use of triggered grants (or two step scheduling):
· Step 1: SS will transmit on PDCCH an UL grant with resource allocation and Trigger A =1 included in DCI 0A/0B/4A/4B.

· Step 2: After a flexible time, no longer than parameter v (determined by the 'Timing offset' field in DCI 0A/0B/4A/4B), the SS will transmit on PDCCH a Trigger B to indicate the time for transmission. This is done through DCI 1C.
Step 1 is already covered by our ASPs, but new additions are needed for the configuration of DCI 1C.


TS 36.212 introduces new fields for the configuration of UL LAA grant for the two step scheduling:
· UL duration and offset – 5 bits as defined in section 13A of TS 36.213. 
Table 13A-2: UL duration and offset.
	Value of 
'UL duration and offset' field
	UL offset, 
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(in subframes)
	UL duration,
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 (in subframes)

	00000
	Not configured
	Not configured

	00001
	1
	1

	00010
	1
	2

	00011
	1
	3

	00100
	1
	4

	00101
	1
	5

	00110
	1
	6

	00111
	2
	1

	01000
	2
	2

	01001
	2
	3

	01010
	2
	4

	01011
	2
	5

	01100
	2
	6

	01101
	3
	1

	01110
	3
	2

	01111
	3
	3

	10000
	3
	4

	10001
	3
	5

	10010
	3
	6

	10011
	4
	1

	10100
	4
	2

	10101
	4
	3

	10110
	4
	4

	10111
	4
	5

	11000
	4
	6

	11001
	6
	1

	11010
	6
	2

	11011
	6
	3

	11100
	6
	4

	11101
	6
	5

	11110
	6
	6

	11111
	reserved
	reserved


· PUSCH trigger B – 1 bit as defined in section 8.0 of TS 36.213. 
The following additions are proposed in the type LAA_SubframeConfiguration_Type:
  type record LAA_SubframeConfiguration_Type {

    B4_Type       SubframeConfig,   /* as per 36.213 Table 13A-1 */
    B5_Type       ULDurationAndOffset  optional,  /* only for UL LAA, as per 36.213 Table 13A-2 */
    B1_Type       PUSCH_TriggerB  optional  /* only for UL LAA  */
  };
2.2   Multiple subframe scheduling

In eLAA the eNB can also give grants allocating multiple consecutive subframes (up to a maximum of 4) for the UE to send transmissions. This is done through DCI 0B and 4B.

The maximum number of subframes that can be scheduled is configured by higher layer signaling, but for the actual grant we need an additional field in our ASPs.
Multiple subframe scheduling is used in test cases 7.1.4.32.x.

type record DciUlInfo_Type {

  Imcs_Type                         Imcs,  /* ... */

  UL_TransRetransmissionList_Type   TransRetransmissionList,/* ... */

  FreqDomainSchedulExplicit_Type    FreqDomainSchedul,       /* ... */

  PdcchDciFormat_Type               Format  optional,        /* ...*/

  integer                           HarqProcessId optional, /* ... */

  RepetitionNumber_Type             RepetitionNumber   optional, /* ... */

  DCISubframeRepetitionNumber_Type  DCISubframeRepetitionNumber optional, /*...*/

  B1_Type      PUSCH_TriggerA optional, /* used in DCI formats 0A/0B/4A/4B */

  B4_Type      TimingOffset optional,   /* used in DCI formats 0A/0B/4A/4B */
  NumSchedSubframes_Type  NumberOfScheduledSubframes  optional /* used in DCI formats 0B/4B */
};

type union NumSchedSubframes_Type {
  B1_Type  MaxTwoSubframes, /* when maxNumberOfSchedSubframes-Format0B/4B-r14 is configured by higher layers to two */
  B2_Type  MaxFourSubframes /* otherwise */
}
2.3   Where is all this needed (for information)
	Test case
	Scheduling type
	Number of subframes scheduled
	Transmission Mode

	7.1.4.32.1
	One step
	Single + Multiple
	Normal

	7.1.4.32.2
	One step
	Single + Multiple
	MIMO

	7.1.4.32.3
	Two steps
	Single + Multiple
	Normal

	7.1.4.32.4
	Two steps
	Single + Multiple
	MIMO
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