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[bookmark: _Ref298777854]Introduction
In this paper, we provide our view on Rel-14 eLAA demodulation framework, which includes both downlink and uplink. 
Discussion
Downlink for eLAA
In eLAA, there are four new formats are introduced, they are DCI format 0A/4A and DCI format 0B/4B. 
For DCI format 0A/4A, RAN1 have the following agreements:
· UE may be configured to detect multiple uplink grants which may be chosen without restriction from DCI 0A/4A/0B/4B 
Maximum number of uplink grants to be transmitted for a single UE in a subframe is 4. In legacy LTE system, there is only one uplink grant in one subframe. If the uplink grants to be transmitted for a single UE in a subframe up to 4, UE needs to have multiple detections for uplink grants. This behaviour is not verified in the legacy system. Thus, it is valuable to design test case(s) to verify this new UE behaviour. 
For DCI format 0B/4B, multiple-subframe scheduling are introduced. Additionally, new contents are introduced for C-PDCCH to indicate the “UL configuration for LAA” as shown in Table 1.  New UE behaviour are defined in RAN1 for these new DCI formats, RAN4 group shall discuss how to verify them.  Some of them may be combined with LBT test or RRM test. 
Taking into aforementioned considering, we propose:
Proposal 1: RAN4 should discuss on how to verify new UE behavior with multiple uplink grants, multiple subframes scheduling and new C-PDCCH with uplink configuration. 

[bookmark: _Ref463015214]Table 1: UL configuration for LAA.
	Value of 
‘UL configuration for LAA’ field
	
UL offset, 
(in subframes)
	
UL duration, (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



Uplink for eLAA
Test case list discussion
In eLAA, only PUSCH and SRS are defined and there are no uplink control channels and PRACH channels. For SRS, there are no test even in legacy system. Hence, we can consider only performance requirements for PUSCH. 
Proposal 2: For eNB, the performance requirements are defined only for PUSCH in eLAA. 
Set up for PUSCH transmission
Antenna configuration
For most of practical deployments, the UE is only with one TX. For eNB side, there may be multiple RX configurations, such as 2 RX or 4 RX. Since most of eNBs support 2 RX, we can define 2 RX first and add performance later if needed. 

Reference receiver assumption
In legacy system, performance requirements are defined for two kinds of receiver, one is MRC receiver and one is IRC receiver. For IRC, it is introduced in Rel-13. In the test, only noise is modelled. Under this condition, the performance of MRC shall be very similar to IRC. As minimum performance requirements, MRC receiver can be assumed in the performance requirements. 
Channel bandwidth allocation
For eLAA, there are two channel bandwidth options for single carrier, one is 20MHz and one is 10MHz. In practical network, 20MHz is more widely used. Thus, 20MHz can be set as the channel bandwidth. 
For multiple-carrier case, since most of UE may only support one or two uplink carriers. Thus, it is reasonable to configure two downlink carriers and two uplink carriers in the test. One is license carrier and one is unlicensed carrier for both downlink and uplink. Each carrier is with 20 MHz. 

Channel model
In the legacy test, we have several channel models, such as “EPA 5Hz low”, “EVA 5Hz Low”, “EVA70Hz Low”, “ETU 70Hz Low”, “ETU 300Hz Low”. In eLAA test, we just need to consider “EVA 5Hz Low”. For other channel model, the eNB behavior is quite similar. Hence, it is not necessary to elaborate all the channel models. 

Starting PUSCH symbol configuration
In RAN1, one of four starting symbol positions can be signalled for the first subframe in DCI formats 0/4A/0B/4B, they are shown in Table 2. 
[bookmark: _Ref462922502]Table 2: PUSCH starting position 
	Value
	PUSCH starting position

	00
	symbol 0

	01
	25µs in symbol 0

	10
	(25+TA) µs in symbol 0

	11
	symbol 1



If value “00” is selected, it is quite similar to the legacy performance, and in case “01” “10” and “11” are selected, new eNB behaviour is expected. But the new behaviour is quite similar for case “01” “10” “11”. For case “11”, eNB just need to blank symbol 0. For case “01” and “10”, partial OFDM symbol 0 is blanked. Compared with case “11”, it seems “01” or “10” is more general. Thus, we can select “01” as the configuration.  

Ending symbol configuration
According to RAN1 agreements, one of two ending symbol positions can be configured. Value 0 indicates PUSCH in a UL subframe is transmitted up to OFDM symbol 13 and value 1 indicates PUSCH is transmitted up to OFDM symbol 12. In order to simply the test, only one value is selected for the PUSCH transmission, for example, value “1” is used to indicate to simply the test. 

Resource allocation
According to the RAN1 agreements, we have two type resource allocations, one is continuous interlace allocation and one is distributed interlace allocation. The description is defined in 36.213 as:




Uplink resource allocation type 3 is only applicable for a LAA SCell. The resource allocation information for uplink resource allocation type 3 indicates to a scheduled UE a set of allocated resource blocks,  where, , . A resource allocation field in the scheduling grant consists of a resource indication value (RIV).  





For  ,  and the resource indication value corresponds to the starting resource block () and the value of () . The resource indication value is defined by,

if  then


else 





For  , the resource indication value corresponds to the starting resource block () and the set of values  according to Table 8.1.4-1.



Table 8.1.4-1:  and  for .
	

	

	


	0
	0
	{0, 5}

	1
	0
	{0, 1, 5, 6}

	2
	1
	{0, 5}

	3
	1
	{0, 1, 2, 3, 5, 6, 7, 8}

	4
	2
	{0, 5}

	5
	2
	{0, 1, 2, 5, 6, 7}

	6
	3
	{0, 5}

	7
	4
	{0, 5}





[bookmark: _GoBack]For these two kinds of resource allocation, we can have two tests, one test is for continuous interlace resource allocation. In the test one, we can set  and . In the second test case, RIV=0 can be given.  
Scheduling 
For the scheduling, there are two types scheduling, one is two-stage scheduling and one is one-step scheduling. For scheduling point of view, there is not too much impact on the PUSCH performance. One-step scheduling is much simple and can be used as baseline. 
LBT type
There are two types LBT are defined, one is 25 us and one is Cat 4 LBT. The LBT type doesn’t have too much impact on the final performance and one can be selected. However, model Cat.4 LBT is quite complex. 25 us LBT is slightly preferable for the configuration in the test. 

Setup summary
The setup is summarized in Table 3. 
[bookmark: _Ref463023977]Table 3: test setup for eLAA PUSCH
	Parameters
	Value
	Note

	Antenna configuration
	1 Tx at UE and 2 Rx at eNB
	

	Reference receiver
	MRC
	

	Channel bandwidth
	20MHz
	

	Component carriers’ configuration
	2 CCs (Downlink) + 2 CCs (Uplink)
	

	Channel model
	EVA 5Hz
	

	Starting PUSCH symbol configuration
	‘01’
	25µs in symbol 0

	Ending symbol configuration
	‘1’
	Up to OFDM symbol 13

	Resource allocation
	Both continuous interlace and non-continuous interlace allocation is tested
	

	Scheduling
	one-step scheduling
	

	LBT type
	25 us
	



Proposal 3: Taking Table 3 as reference setup for eLAA PUSCH test.
Conclusion
In this contributions, we share our view on Rel-14 eLAA downlink and uplink demodulation requirements. We have the following proposals:
Proposal 1: RAN4 should discuss on how to verify new UE behavior with multiple uplink grants, multiple subframes scheduling and new C-PDCCH with uplink configuration.
Proposal 2: For eNB, the performance requirements are defined only for PUSCH in eLAA. 
Proposal 3: Taking Table 3 as reference setup for eLAA PUSCH test.
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