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In LAA test, most of key parameters are settled except for the time offset setup between Pcell and LAA Scell(s). In this paper, we provide our analysis for this issue. Based on the analysis, we share our view on how to setup the time offset between Pcell and LAA Scell(s). 
Rel-10 receiver window discussion recap
In Rel-10, the UE receiver window for CA was discussed in [1][2]. In Annex J.1 of 36.300, the Deployment Scenarios are given and recapped in Table J.1-1. 
Table J.1-1: CA Deployment Scenarios (F2 > F1).
	#
	Description
	Example

	1
	F1 and F2 cells are co-located and overlaid, providing nearly the same coverage. Both layers provide sufficient coverage and mobility can be supported on both layers. Likely scenario is when F1 and F2 are of the same band, e.g., 2 GHz, 800 MHz, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
	


	2
	F1 and F2 cells are co-located and overlaid, but F2 has smaller coverage due to larger path loss. Only F1 provides sufficient coverage and F2 is used to improve throughput. Mobility is performed based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
	


	3
	F1 and F2 cells are co-located but F2 antennas are directed to the cell boundaries of F1 so that cell edge throughput is increased. F1 provides sufficient coverage but F2 potentially has holes, e.g., due to larger path loss. Mobility is based on F1 coverage. Likely scenario is when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlaps.
	


	4
	F1 provides macro coverage and on F2 Remote Radio Heads (RRHs) are used to improve throughput at hot spots. Mobility is performed based on F1 coverage. Likely scenarios are both when F1 and F2 are DL non-contiguous carrier on the same band, e.g., 1.7 GHz, etc. and F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F2 RRHs cells can be aggregated with the underlying F1 macro cells.
	


	5
	Similar to scenario #2, but frequency selective repeaters are deployed so that coverage is extended for one of the carrier frequencies. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlaps.
	




For Scenario#4, the scenario is Marco + RRH deployment scenario. During Rel-10 discussion, some operator proposed maximum Macro cell radius is 100 km. It will lead the maximum relative propagation delay difference is about 0.33 ms. One example scenario is shown in Figure 1. When UE is at the cell edge of Macro cell and RRH is located at next to UE, the relative propagation delay is 0.33 ms.  
[image: ]
[bookmark: _Ref458784446]Figure 1: One example scenario which lead to maximum relative propagation delay
In order to avoid unnecessarily tight requirements, some operators proposed UE receiver shall be able to cope with a relative propagation delay difference up to 0.1 ms between two component carriers in inter-band non-contiguous CA [1] based on realistic deployment.  However, in order to handle large propagation delay difference, it will reduce the UE processing time budget and increase UE data buffering during the time difference between Pcell and Scell. Thus, some UE vendors propose to further reduce the time difference between CCs. With some compromise, RAN4 agreed:
UE receiver shall be able to cope with a relative propagation delay difference not greater than 30 usec between two component carriers in inter-band non-contiguous CA.
These agreements are captured in CR [1] in Table 8.2.1.1.1-2 of current 36.101 as shown in the following table. 
Table 8.2.1.1.1-2: Minimum performance (FRC)
	Test num.
	Band-width
	Referencechannel
	OCNG pattern
	Propa-
gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate-
gory
	CA capa-
bility

	
	
	
	
	
	
	Fraction of maximum
throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	R.2 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	-1.0
	1-8
	Non-CA

	
	2x10 MHz
	R.2 FDD
	
	EVA5
	1x2 Low
	70
	-1.1
	3-8
	CL_A-A
(Note 2),

	…
	…
	…
	…
	…
	…
	…
	…
	…
	…

	Note 1:	For CA capable UE, the OCNG pattern applies for each CC.
Note 2: 	30usec timing difference between two CCs is applied in inter-band CA case.



Discussion
In LAA scenarios, the deployment is the same as legacy inter-band CA deployments and the UE receiver for LAA shall follow the same receiver window as legacy inter-band CA. Based on the RAN4 discussion in RAN#79Ad Hoc meeting, most of UE vendors believe that for UE supporting LAA, 30 usec timing difference between 2CCs can be handled. Thus, the following common understanding in RAN4 group can be achieved as:
For UE supporting LAA, it can handle up to 30 usec timing difference between any 2CCs 
The question is on how to reflect this common understanding, we have several options:
Option 1: Set 30 usec timing difference between any 2CCs for all LAA test 
Option 2: Set 30 usec timing difference between any 2CCs  for one LAA PDSCH test
Option 3: Set 30 usec timing difference between any 2CCs  for PDCCH LAA test only
For option 1, it can guarantee UE can handle 30 usec timing difference in any cases since both higher modulation and lower modulation are covered in these options. Most of the problems such as timing/frequency tracking problem, buffer problem, and processing time problem can be reflected in case UE has any problem for the processing.  For option 3, since lower SNR will be used for the PDCCH test, lower MCS will be used for PDSCH as well. Hence, the problems such as buffer problem and processing time problem may be not fully reflected, but the receiver window can be verified somehow. 
Conclusion
In this paper, we provide some analysis for the receiver window for LAA test. We suggest RAN4 group select one option from the following options:
Option 1: Set 30 usec timing difference between any 2CCs for all LAA test 
Option 2: Set 30 usec timing difference between any 2CCs  for one LAA PDSCH test
Option 3: Set 30 usec timing difference between any 2CCs  for PDCCH LAA test only
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