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1	Introduction
FR2 CA fallbacks
R2-1913022	On FR2 CA fall-backs	Nokia, Nokia Shanghai Bell	discussion	Rel-15	NR_newRAT-Core
=> Revised in R2-1913965
R2-1913965	On FR2 CA fall-backs	Nokia, Nokia Shanghai Bell	discussion	Rel-15	NR_newRAT-Core
- 	Another Option: Intel proposes that R4 defined new BW classes for the fallbacks. 

R2-1913525	Handling of fallback band combinations	Ericsson, NTT DOCOMO	discussion
DISCUSSION
- 	Apple think there are good reasons for the R4 decision. The UE have to implement the fallback combinations, which is not realistic for the concerned cases. Intel agrees, and think there are ways to solve this, e.g. as indicated in the Nokia paper. Samsung agrees and agrees we need to discuss in R2. 
- 	Samsung think option 2 Nok is not possible and prefer option 3. 
- 	Docomo think we should not change our signalling. 
- 	Samsung think this is just for FR2 intra-band. 
- 	Apple think the non-backwards compatibility is not an issue as the issue relates to band combinations not yet in the field. 
-	QC agrees the current scheme shall be kept, and new signalling shall be used for the new cases. 

[107bis#xx][NR] FR2 CA Fallbacks (Nokia)
	Intended outcome: Identify possible options, pave the way for discussions next meeting
	Deadline: Long
2	Discussion
During the RAN2#107-bis meeting, there were some options presented from [2]. In addition, Intel proposed during the online discussion yet another Option (4 below). 
	Solution direction
	Pros
	Cons

	Option 1: UE reports all the fallbacks that it does not support (i.e. incapability indication)
	(+) Increase in capability container size is reduced provided that these indications can be limited
(+) Approach is well known and simple to understand (i.e. similar reporting as in LTE)	Comment by NTT DOCOMO, INC.: Such the negative indication has not been supported for LTE.
	(-) Introduces new UE behavior and requirement for network 
(-) Works only if the non-supported cases are limited but explodes size if the UE only supports limited number of fallbacks (see Annex A)

	Option 2: UE reports the fallbacks it does not support outside the current capability framework (e.g. new procedure or new UE “incapabilities”)
	(+) Specification wise this does not cause non-backward compatible behavior i.e. existing specification text is the norm rather than the exception
	(-) Introduces new UE behavior and requirement for network 
(-) Overhead of additional procedure

	Option 3: Specific criteria sent with the problematic band combination allowing network to figure out the unsupported cases (the simplest being a 1 bit indicator for a given combination)
	(+) Low impact on capability container
(+) Tied to certain band combinations only
(+) May allow signalling of additional combinations in between the top level combination and the direct fallback one. 
	(-) Introduces new UE behavior and requirement for network
(-) Increased level of complexity in specification (specific procedural text for network to know the problematic cases v/s the other)
(-) Difficult to interpret, chances of misinterpretation will lead to radio link failures during reconfiguration

	Option 4: RAN4 defines new BW classes for the fallbacks which means that the “NR CA bandwidth class” adds new types (e.g. R, S, T…) to indicate those bandwidth classes which suffer from the restriction that only direct fallback to A is allowed.
	(+) Low impact on RAN2 signalling as the new behavior may be localized to a given bandwidth class definition (i.e. extending class in CA-BandwidthClassNR)
(+) UE signals the “new type” in problematic band combinations.  
	(-) Introduces new UE behavior and requirement for network
(-) Fixes the behavior that only the direct fallback to A is supported (i.e. intermediate standalone tested combinations cannot be signalled)

	Option 5: Up to NW implementation (e.g. use of masked IMEI-SV)
	(+) The specification is ready to iron out the problematic scenarios.
(+) Additional standard work is not needed.
	(-) The gNB needs to implement the strategy on what the gNB handles the problematic UEs by implementation (e.g. deconfigure CA).
(-) Operational effort is required to register IMEI-SV of the problematic UEs.

	Additional Options: If there are other solutions companies would like to propose to resolve the issue (Note that not doing anything is not an option).
	
	



Q1: Which Option would be suitable for companies? Please indicate preferred Option or provide additional proposal in Additional Options.
	Company
	Preferred option(s)

	Nokia
	Option 3 or Option 4 looks reasonable with low impact to the capability container size.

	NTT DOCOMO
	Option 5; It is enough to rely on NW implementation, given that the number of problematic cases is limited.

	Huawei
	As far as we understood, RAN4 in October meeting has not concluded whether to accept this change or not as they were not aware the potential impact on RAN2. Option 1-3 are not backward compatible, and Option 4 is backward compatible from signalling point of view but this does not solve the problem for legacy UEs. 
We suggest RAN2 sends LS to RAN4 telling them that this change would lead to non-backward compatible modification from RAN2, which is not the way we are chasing after. If RAN4 receives this information and still wants to keep the previous agreement, we can discuss further either Option 4 or Option 5.

	Apple
	At this moment, our preference is Option 3 as it is simple to implement and there is limited or no impact to the UE capability container. But more info is needed for all options.
Regarding Option 1, from TS36.331, we think the spec does not require UE to report the non-supported fallback band combinations (incapability indication). Instead, what the spec do enable is to let UE report the fallback band combinations with different capabilities.  Clarification from the rapporteur is greatly appreciated, since each contiguous/non-contiguous combination can have up to 50 fallbacks which might not be supported, signalling the non-supported fallbacks would increase the amount of fallbacks significantly.

Option 2: Since each contiguous/non-contiguous combination can have up to 50 fallbacks most of which may not be supported, signalling the non-supported fallbacks would increase the amount of fallbacks significantly compared to signalling the supported fallbacks.

For Option 3, it’s not crystal clear what it is and how it is used. It could be interpreted into: 1) One bit indicating UE does not support all the fallback band combination; or 2) UE to report explicitly all the supported CA band combination for one band combination. More clarification is required from the rapporteur. Our preference would be interpretation 1) that the UE can signal for each band combination that it supports all fallbacks (bit=0 or non-existent) or it doesn’t support all fallbacks (bit=0) and supported fallbacks need to be signaled separately. Since it is expected that for the combinations of contiguous and non-contiguous CA there will be much more unsupported fallbacks than supported, this will result in a moderate increase of signalling.

For Option 4, since the current CA bandwidth class is for one single subblock (i.e., contiguous CA), how to explore it to non-contiguous CA is not clear. More elaboration on the details is expected.

	OPPO
	For the listed options, we share the same view from Huawei that non-backwards compatible solutions have to be avoided (and as commented by Apple, some further clarification on option-3 would be helpful).
For option-4, it seems helpful in terms of backwards compatibility, yet since some further refinement may be needed, e.g., RAN4 has already define the fall group restriction for each bandwidth class, so the relationship between the fall back group and fall back bandwidth class has to be clarified. And finally, it would be in RAN4 scope, and should be up to RAN4 to decide.
For option-5 can be helpful in terms of legacy UE support, yet it would be more future proof to have a specified solution, targeting at R16 or later.
In short, we tend to share the view from Huawei that a LS to RAN4 to clarify the non-backwards compatibility issue would be the best way at the current stage.

	Ericsson
	None of the options. Options 1, 2, 3 and 5 are not backwards compatible since a NW that does not implement the new functionality would not comprehend that the UE does not support the fallback combinations. 
Option 4 would be backwards compatible but it will lead to a significant increase of the capability size since UEs would have to report fallbacks that they support explicitly. In other words, it reintroduces the problems of the initial LTE Rel-10 signalling. Besides that it requires significant changes to the capability evaluation implementation of the NW and
We agree with Huawei that the real need for such addition functionality is again discussed in RAN4 since the became aware of the non-trivial signalling impact and implementation complexity on UE and NW side. We also agree with the proposal to return an LS that describes briefly the RAN2 impact in terms of complexity and signalling overhead and preferably urge RAN4 not to pursue this direction. 



The next (and probably more important question) is from which release the changes are applicable. At least based on the understanding that Apple provided during the meeting, the thinking is that the non-backwards compatibility is not an issue as the issue relates to band combinations not yet in the field. Also, RAN4 band combination definitions are release-independent, so it would be good to consider Rel-15 as the starting point. However, it must be conceded that fixing something in Rel-15 at such a late stage as companies [1] also challenged if the problem necessitates an essential correction. Hence, another option would be to consider Rel-16 as the initial release.
Q2: Which release would be suitable for companies to consider? 
	Company
	Rel-15 or Rel-16

	Nokia
	Rel-16 as we think the correction is not fully essential (though a valid and practical problem for FR2 cases).

	Huawei
	It depends on the above discussion. Note that this is not only impacting FR2-only CA case, this impacts also the CA case including FR2, e.g. FR1+FR2 CA. We think the potential impact is big and we should be careful on introducing potential changes. 

	Apple
	We prefer to have this in Rel-15 since the FR2 CA is not yet implemented in the field, and the previously agreed RAN4 CR is also from Rel-15.

	OPPO
	Share the view from Nokia (although this problem is valid even for FR1 + FR2 CA, the key problem is on FR2 part), so impact to Rel-15 should be avoided.

	Ericsson
	None, as it causes significant increase of UE capability size specifically of FR2 where the capabilities messages are anyway already large. Omitting and still supporting all fallback band combinations was one of the few changes compared to LTE that helped to reduce the size of the signalling and the processing for generating and parsing the capabilities significantly (By orders of magnitude for e.g. 8CC).



3	Summary
Thanks to all the companies participating in the email discussion and providing their views. There is no clear winner from the list of options. However, the following emerges as guiding principles for continuing the work forward:
Proposal 1: RAN2 would aim to find a solution for the “FR2 fallbacks for multiple sub-blocks capability” has a low impact to the UE capability signalling container sizes (Option 3, 4 and 5 seem to fit here, exact details still pending for discussion).
Proposal 2: Send LS to RAN4 indicating 
· Solutions which are BC/non-BC (including Option 5)
· Indicate RAN2 preference of starting release? (at least not Rel-15)
4	References
[1] R2-1913525: Handling of fallback band combinations, Ericsson, NTT DOCOMO
[2] R2-1913965: On FR2 CA fall-backs, Nokia, Nokia Shanghai Bell
[3] R4-1910238: RAN4 CR for handling of fallbacks for combined contiguous and non-contiguous CA in FR2, Apple
[4] R4-1908027: Handling of fallbacks for combined contiguous and non-contiguous CA in FR2, Apple
[5] TS 38.102-2: User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone, 3GPP
[6] TS 38.102-3: User Equipment (UE) radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios, 3GPP
[7] TS 38.331: Technical Specification Group Radio Access Network; NR; Radio Resource Control (RRC) protocol specification, 3GPP
[8] R4-1910238: LS on Handling of Fallbacks for combined contiguous and non-contiguous CA or DC configurations in FR2





