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1	Introduction
The topic of how to interpret BCS differences for fallback band combinations was first discussed in RAN2#98 based on R2-1704199 ,with LS sent to RAN4 in R2-1706162. After RAN4 responded with R2-1710042 during RAN2#99bis, the topic was further discussed based on R2-1711538 and R2-1712400. However, due to deadlock between companies, no decision was reached during RAN2#100, so in this document we try to resolve the issue to have CRs that can address the issue.
2	Usage of BCS 
The bandwidth combination set signalling was originally defined late in Rel-10 to account for cases when the same frequency band might have several different bandwidth arrangements, and UEs might not support all of them. At that time, the topic of UE omitting some capabilities was never discussed, and that only arose much later during Rel-13 CA discussions. RAN4 also chose not to be very consistent in naming of the BCS indexes, so that BCS0 of one band combination might be similar (or even same) as BCS1 for another band combination.
Observation 1: The BCS were originally designed so that UE signals all supported BCSs for all supported band combinations. 
Observation 2: RAN4 has not been consistent in BCS definitions so that BCS0 of a higher order BC would always correspond to BCS0 of fallback band combinations.
And therein lies the entire problem: When requesting UE to omit fallback band combinations, if (only) the BCS differs between the highest order BC (BC0) and a fallback band combinations (BC1), should UE consider those as fallback BCs or not? That is, how does the BCS affect the definition of a fallback band combination?
This lead to two different options for BC0 and BC1:
Option 1: BC1 is a fallback BC of BC0
Option 2: BC1 is not a fallback BC of BC0
The key point of the question is in expected behaviour for UEs, and how that would affect what networks would be required to do: 
· If Option 1 is chosen, UE will always omit BC1 when requested, but still indicate differentFallbackSupported for BC0, which will lead to eNB thinking UE could e.g. support different number of MIMO layers for (some) of the fallback BCs of BC0. 
This could lead to network again requesting narrower UE capabilities, which might (in the worst case) still not give the information that was expected: suppose we have BC2 and BC3 so that BC0 > BC2 > BC3 > BC1, with only BCS being different for BC1. Then if the eNB requests capabilities for BC2, the differentFallbackSupported will still be indicated, which might lead to eNB requesting that for BC3, which would again give the same indication. 
Even worse, this behaviour would likely be programmed to ALL eNBs, so that eNB would often request additional UE capabilities “just in case” to understand whether the differentFallbackSupported was coming from BCS or from some other reason. This would occur more frequently in cases where network knows there are BCSs, but this could also happen for all other cases as well: After all, how does the network know for sure where the differentFallbackSupported is coming without asking from the UE?
Thus, Option 1 makes it even more likely that network never asks UE to omit the fallback band combinations, leading to issues with capability signalling size.
· If Option 2 is chosen, the UE will treat (only) BCS differing as making the BC1 as not a fallback BC of BC0. This means UE would simply indicate the band combination normally, based on which information network could comprehend why the UE is indicating the band combination separately.
The counter-argument to this has been that it would increase the capability signalling size for all UEs even when fallback are requested to be omitted. However, that argument is only true if there are a lot of band combinations with the BCS issue, and many UEs support them. However, the UE logic for filling the band combination signalling might be (slightly) more complicated, as it would have to treat the BCS separately from other per-BC capabilities.
Observation 3: Option 1 creates complications for the network, whereas Option 2 creates complications for the UE.
Not surprisingly, network vendors preferred Option 2 and UE vendors preferred Option 1. The simplest way would be to just agree to one option, but it is assumed that the deadlock might still persist. In such a case, some sort of compromise making both parties equally unhappy has to be reached. the following options quickly present themselves:
· Option 3: Choose either behaviour as default option, but all UEs are required to support both options. The network can then indicate “skipBCS-Differences” to tell UE when to include the BCS-differing fallback BCs (i.e. NW can choose to whether it wants UE to behave according to Option 1 or Option 2).
· Option 4: Choose Option 1 but add “differentBCS-Suppported” indication that indicates to the network (at least part of) the indication is due to BCS support in fallback band combinations
· Option 5: Choose Option 2 but with IOT bit, i.e. by default UEs are required to support this if IOT is available, otherwise they can default to Option 1.
It may not be easy to see which option to choose, so we propose RAN2 discusses first whether some of the options are now agreeable to all. 
Proposal 1: RAN2 to discuss which one of the Options 1-5 could be agreeable to resolve the fallback BC issues with BCS differences.
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We have discussed the matter of BCS differences for fallback BCs and observed the following: 
Observation 1: The BCS were originally designed so that UE signals all supported BCSs for all supported band combinations. 
Observation 2: RAN4 has not been consistent in BCS definitions so that BCS0 of a higher order BC would always correspond to BCS0 of fallback band combinations.
Observation 3: Option 1 creates complications for the network, whereas Option 2 creates complications for the UE.
Based on these, we propose the following:
Proposal 1: RAN2 to discuss which one of the Options 1-5 could be agreeable to resolve the fallback BC issues with BCS differences.
1) Option 1: BC1 is fallback BC of BC0
2) Option 2: BC1 is not fallback BC of BC0
3) Option 3: Choose either Option 1 or Option 2 behaviour as default option, but all UEs are required to support both options. The network can then indicate “skipBCS-Differences” to tell UE when to include the BCS-differing fallback BCs (i.e. NW can choose to whether it wants UE to behave according to Option 1 or Option 2).
4) Option 4: Choose Option 1 but add “differentBCS-Suppported” indication that indicates to the network (at least part of) the indication is due to BCS support in fallback band combinations
5) Option 5: Choose Option 2 but with IOT bit, i.e. by default UEs are required to support this if IOT is available, otherwise they can default to Option 1.


Annex A: Minutes of previous discussions
Minutes of RAN2#98 discussion
R2-1704199	Bandwidth combination sets and differentFallbackSupported	Nokia, Alcatel-Lucent Shanghai Bell	discussion						Rel-13	LTE_CA_enh_b5C-Core
-	Ericsson think the problem is that we have not really agreed what is a fallback combination.
-	DOCOMO wonders how the UE can report a different BCS if it is not included. Does it means the UE has to support every BCS. Nokia think from SCell release point of view it doesn’t matter whether the BCS is different.
[bookmark: _Toc482941841]=>	Offline discussion to progress (Nokia, Offline discussion 08)
-	Update from offline. There is a draft LS to RAN4 available.

[98#xx][LTE/Rel-13] LS on BCS and fallback combinations (Nokia)
	Intended outcome: Approved LS
	Deadline:  Thursday 2017-05-25 

Minutes of RAN2#99bis discussion
R2-1710042	Reply LS on Support of BCS for Fallback Band Combinations (R4-1708768; contact: Samsung)	RAN4	LS in	Rel-13	LTE_CA_enh-Core	To:RAN2
-	Ericsson have discussion paper in 11538.
=>	Noted

R2-1711538	BCS and fallback band combinations	Ericsson	discussion	Rel-14	TEI14
-	Intel thinks that Option 1 minimizes the size 
-	Ericsson indicates that we need to update the fallback definition
=>	Adopt Option 1 - BC1 is a fallback band combination of BC0.  Specification changes needed will be discussed next meeting.  
=>	Noted

Minutes of RAN2#100 discussion
R2-1712400	Bandwidths in fallback band combinations	Ericsson	discussion	Rel-14	TEI14
-	Nokia supports the proposal
-	Qualcomm thinks that Option 2 defeats the purpose.  Intel also prefers to stick to option 1.   Nokia thinks that with Option 1 now the eNB has to request the UE about capability and the signalling will end up being increased.   
=>	Noted

