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1 Introduction
Request of adding 10MHz channel BW for LAA band was discussed during RAN#71 among some operators and basket WI rapporteurs. This contribution provides considerations on this issue and proposals are provided in the conclusion part.
2 Discussion
Due to tight time limitation in Rel-13, only 20MHz channel BW was studied and added in the specifications for LAA. The WF on channel arrangement agreed in [1] was recopied as below:
· Proposal 1: It is proposed to define 20MHz channel bandwidth in 5GHz unlicensed band(s) for LAA in release 13. Introduction of 10 and 15MHz channels in future releases shall not be precluded. 

In Rel-14, based on market demanding, 10MHz channel BW was proposed by operator in RAN#71 [2-6]. 
BCS issue

From the affected basket WIDs, we see that there is no consistent understanding of the BCS for introduction of 10MHz channel BW. The proposed BCSs for inter-band and intra-band CA combinations with B46 are listed in Table 1 and Table respectively. 
	Table 1: Proposed BCS for inter-band CA combinations with B46
　
	2DL/1UL
	3DL/1UL
	4DL/1UL
	5DL/1UL

	1-46
	46A
	BCS 0: 20M
	46C
	BCS 0: 10M, 20M
	46D
	BCS 0: 10M, 20M
	46E
	BCS 0: 20M

	2-46
	46A
	BCS 0: 20M
	46C
	BCS 0: 10M, 20M
	46D
	BCS 0: 10M, 20M
	46A-46D
	BCS 0: 10M, 20M for 46D, 20 for 46A

	
	
	
	46A-46A
	BCS 0: 20M
	46A-46C
	BCS 0: 10M, 20M
	
	

	3-46
	46A
	BCS 0: 20M
BCS 1: 10M, 20M
	46C
	BCS 0: 10M, 20M
	46D
	BCS 0: 10M, 20M
	46E
	BCS 0: 20M

	4-46
	46A
	BCS 0: 20M
	46C
	BCS 0: 10M, 20M
	46D
	BCS 0: 10M, 20M
	46A-46D
	BCS 0: 10M, 20M

	
	
	
	46A-46A
	BCS 0: 20M
	46A-46C
	BCS 0: 10M, 20M
	
	

	5-46
	46A
	BCS 0: 10M, 20M
	46C
	BCS 0: 10M, 20M
	46D
	BCS 0: 10M, 20M
	46E
	BCS 0: 20M

	7-46
	46A
	BCS 0: 20M
BCS 1: 10M, 20M
	46C
	BCS 0: 10M, 20M
	46D
	BCS 0: 10M, 20M
	　
	　

	11-46
	46A
	BCS 0: 10M, 20M
	46C
	BCS 0: 10M, 20M
	46D
	BCS 0: 10M, 20M
	46E
	BCS 0: 20M

	41-46
	46A
	BCS 0: 20M
	　
	　
	　
	　
	　
	　

	42-46
	46A
	BCS 0: 20M
	　
	　
	　
	　
	　
	　

	46-66
	46A
	BCS 0: 10M, 20M
	46C
	BCS 0: 10M, 20M
	46D
	BCS 0: 10M, 20M
	46A-46D
	BCS 0: 10M, 20M for 46D, 20 for 46A

	
	
	
	46A-46A
	BCS 0: 20M
	46A-46C
	BCS 0: 10M, 20M
	
	


The description of 2DL/1UL in grey colour in Table 1 means these CA combinations and BCS are supported in the exiting Rel-13 specification. 
Table 2: Proposed BCS for intra-band CA combinations with B46
	
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Uplink CA configurations

(NOTE 3)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_46C 1
	-
	20, [10]
	20
	
	
	
	40
	0

	
	
	20
	[10]
	
	
	
	
	

	CA_46D 1
	-
	[10],20
	20
	20
	
	
	60
	0

	CA_46E 1
	-
	[10],20
	20
	20
	20
	
	80
	0

	NOTE 1: 
Restricted to E-UTRA operation when inter-band carrier aggregation is configured. The downlink operating band is paired with the uplink operating band (external) of the carrier aggregation configuration that is supporting the configured Pcell. 


The way on how to handle the fall back mode for basket CA WIs can be found in the endorsed CA approach for Rel-14 [7]:

Handling of fallback mode for each basket WI
1) Inter-band CA for 2DL/1UL

a. There are no fallback modes.

2) Inter-band CA for 3DL/1UL

a.  The 2DL fallback modes are addressed in WI 1)*

3) Inter-band CA for 4DL/1UL

a.  The 3DL fallback modes are in WI 2)* and the 2DL fallback modes are addressed in WI 1)*.

4) Inter-band CA for 5DL/1UL

a.  The 4DL/1UL fallback modes are addressed in WI 3)*, the 3DL/1UL fallback modes are addressed in WI 2)* and the 2DL/1UL fallback modes are addressed in WI 1)*.

*: if not already standardized in a previous REL

Regarding BCS of fallback mode, we have agreed WF as cited below [8]:
At least a bandwidth combination set for each constituent lower order CA configurations shall include all bandwidths in the upper order CA configuration.  

it shall support at least one bandwidth combination set for each of the constituent lower order DL combinations containing all the bandwidths specified within each specific combination set of the upper order DL combination.
Based on the principles above, for the combinations in Table 1, we have the following understanding:
1) For Rel-13 specification, only 20MHz is supported in BCS0 for inter-band CA combinations with B46;

2) For Rel-13 specifcaiton, there is no intra-band CA configurations supported for B46, i.e. CA_46C, CA_46D and CA_46E;

3) For Rel-14, as 5DL/1UL is the highest level CA configurations, if no request to support 10MHz CBW, only 20MHz in BCS0 is OK, otherwise, if BCS0 includes both 10MHz and 20MHz, the fallback mode 4DL/1UL shall support 10MHz in its BCS as well.
4) For Rel-14, if 4DL/1UL needs to support 10MHz in BCS0, then the fallback mode of 3DL/1UL shall also support 10MHz and consequently 2DL/1UL shall support 10MHz as well.
5) For existing Rel-13 2DL/1UL combinatios with B46 which already have BCS0, addtional BCS1 shall be proposed to include 10MHz.
6) For Rel-14 new 2DL/1UL combinations with B46, BCS0 including 10MHz can be proposed directly.

Alternative options of introducing 10MH for CA combinations with B46 are listed in Table 3.
Table 3: Options of introducing 10MHz for CA combinations with B46
	　

　
	Rel-13/Rel-14
	Rel-14

	
	2DL/1UL
	3DL/1UL
	4DL/1UL
	5DL/1UL
	Intra-band

	1
	xA-46A
	BCS0: 20M*
	xA_46C
	BCS0: 10M, 20M
	xA_46D
	BCS0: 10M, 20M
	xA_46E
	BCS0: 20M
	46C/46D/46E
	BCS0: 10M, 20M

	
	
	BCS1: 10M, 20M
	
	
	
	
	
	
	
	

	2
	xA-46A
	BCS0: 20M*
	xA_46C
	BCS0: 10M, 20M
	xA_46D
	BCS0: 10M, 20M
	xA_46E
	BCS0: 10M, 20M
	46C/46D/46E
	BCS0: 10M, 20M

	
	
	BCS1: 10M, 20M
	
	
	
	
	
	
	
	

	3
	xA-46A
	BCS0: 20M*
	xA_46C
	BCS0: 20M
	xA_46D
	BCS0: 20M
	xA_46E
	BCS0: 20M
	46C/46D/46E
	BCS0: 10M, 20M

	
	
	BCS1: 10M, 20M
	
	BCS1: 10M, 20M
	
	BCS1: 10M, 20M
	
	BCS1: 10M, 20M
	
	

	* BCS0 can include 10MHz for the new 2DL CA combinations proposed in Rel-14.


Option 1 is the way we used in RAN#71. However, since there are no standalone intra-band CA combinations for B46, we feel the BCSs for inter-band CA should be aligned with those for intra-band CA. As BCS0 with 10MHz is proposed for CA_46E, the BCS0 for 5DL/1UL xA_46E should also include 10MHz; otherwise, 10MHz should be removed from BCS0 of CA_46E.
Option 3 is a different way to treat the BCS issue, i.e. to include 10MHz only in BCS1 for all the CA band configurations. As 3DL, 4DL and 5DL CA for B46 are just introduced from Rel-14, we think it may not be a good option fragmenting the BCS capability from the very beginning when this is no commercial B46 UE available. 
Compared to Option 1 and Option 3, Option 2 is a better choice as it is consistent among all CA configurations and is simpler than Option 3. 

During the offline discussion, it was mentioned that is it possible to support some of the CA configurations, i.e. if 10MHz is only needed by operator for 4DL/1UL scenario, the fallback mode 3DL and 2DL may not need to consider 10MHz. As this method violates the principle agreed by RAN4 and it causes unnecessay ambiguity, this option should not be considered by the group.
Proposal 1: For consistency among CA configurations, it is proposed to include 10MHz in BCS0 for 3DL, 4DL, 5DL and intra-band CA combinations with B46. For those 2DL band combinations already defined in Rel-13, BCS1 with 10MHz should be proposed.

Release independent issue

For BCS proposed in Rel-14, as it is an attribute of carrier aggregation, it should follow the release independent principle as well. That is, supporting 10MHz channel BW shall be release independent from Rel-13.
Proposal 2: Supporting 10MHz channel BW shall be release independent from Rel-13.

3 Conclusion
Considerations on adding 10MHz channel bandwidth for LAA CA band combinations are discussed in this contribution. Proposals are proposed to solve the inconsistent BCS issue among fallback mode CA configurations.
Proposal 1: For consistency among CA configurations, it is proposed to include 10MHz in BCS0 for 3DL, 4DL, 5DL and intra-band CA combinations with B46. For those 2DL band combinations already defined in Rel-13, BCS1 with 10MHz should be proposed.

Proposal 2: Supporting 10MHz channel BW shall be release independent from Rel-13.
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