3GPP TSG-RAN Meeting # 90-e												RP-20xxxx202903
Electronic Meeting, 2 – 13 Nov., 2020

Agenda item:			14
Source:	Apple (moderator)
Title:	
Moderator's summary for email discussion [90E][39][FR2_fallback]
Email discussion summary of FR2 fallback

Document for:	Information
Introduction
In RAN 89e, a WF (RP-201538) for FR2 fallback, co-sourced by 18 companies including 16 operators was discussed as follow
· UE must support all the fallback band combinations
· UE conformance requirements w.r.t. the fallback band combinations are relaxed:
· The fallback band combinations fulfilling both the following conditions are exempt from requirements:
· consists of multiple sub-blocks
· has at least one sub-block comprising a contiguous CA combination (i.e. a letter B, C, D, …).
· The UE shall comply to all regulatory requirements for all supported band combinations, i.e. including for all fallback band combinations.
Detailed wording proposed for TS38.101-2/3 includes
· For FR2 intra-band CA combinations with multiple subblocks, where at least one of the subblocks consists of a contiguous CA combination, there are no RF performance requirements for the fallbacks with multiple subblocks, where at least one of the subblocks consists of a contiguous CA combination. Requirements in other specifications are not affected.
· NOTE: The above is an exception with regards to compliance to RF performance requirements. The exception applies to fallback band combinations consisting of multiple subblocks where at least one of the subblocks consists of a contiguous CA combination. The exception does not apply to other band combinations.
Meanwhile, concerns are raised in WF (RP-202095) that
‘No performance requirement’ is a blank check to UEs:
1. Missing explicit list of RF requirements that will not be met by UEs under fallback conditions. 
2. No consideration for legacy UEs that are designed to a higher standard (meets all RF requirements for all fallbacks)
Suggested CR wording include
For A terminal which supports CA or DC configurations, which include FR2 intra-band CA combinations with multiple subblocks, where at least one of the subblocks consists of a contiguous CA combination, RF requirements of sub-sections [7.5A and 7.6A] are waived for the fallbacks with multiple subblocks, where at least one of the subblocks consists of a contiguous CA combination. 
As a conclusion in RAN#90e, it was documented in chairman notes that
Interested companies will work offline on a list of requirements to be waived; this list will be provided to RAN #90e to solve the problem. 
Pre-RAN#90e offline email discussion is summarized as 
On the list of exempt requirements for DL
· OK to waive the following DL requirements with respect to FR2 aspect for qualified FR2 fallback BC (Ericsson, Intel, AT&T, Apple)
· 38.101-2: 7.5A, 7.5D, 7.6A, 7.6D
· 38.101-3: 7.5A, 7.5B, 7.6A, 7.6B
· No strong concerns observed from other companies on the set of exempt requirements except the signaling to distinguish UE with and without requirement waiving.  
On the list of exempt requirements for UL
· Concern to waive the UL requirements for qualified FR2 fallback BC (Ericsson, Qualcomm, Verizon, Nokia, Intel, AT&T)
· Support to waive some of UL requirements based on the market needs and existing band combinations (Apple)
On the signaling to differentiate UE with/without the waived requirements for qualified FR2 fallback BC
· No need for such signaling since it has been concluded infeasible for NW not to configure fallback based on the UE capability (Ericsson, Apple)
· It is beneficiary to have such signaling (Qualcomm, Nokia, Verizon, Intel)


Remaining issues for FR2 fallback
Tdocs in RAN#90e
	T-doc number
	Title
	Company

	RP-202555
	Offline discussion summary of FR2 fallback
	Apple

	RP-202556
	WF on FR2 fallback (placeholder)
	Apple

	RP-202511
	FR2 CA fallback behaviour: Achieving consistency across WGs
	Qualcomm Incorporated

	RP-202574
	Motivation for the simplification of handling of fallbacks for FR2 CA
	Apple

	RP-202575
	CR to 38.101-2 on handling of fallbacks for FR2 CA
	Apple

	RP-202576
	CR to 38.101-2 on handling of fallbacks for FR2 CA
	Apple

	RP-202577
	CR to 38.101-3 on handling of fallbacks for FR2 CA
	Apple

	RP-202578
	CR to 38.101-3 on handling of fallbacks for FR2 CA
	Apple



Open issues summary
General assumptions and agreements on FR2 fallback
· UE must support being configured with all the fallback band combinations and NW is not restricted to configure any fallback
· The UE shall comply to all regulatory requirements for all supported band combinations, i.e. including for all fallback band combinations.
· The qualified fallback band combinations, which can be exempt from the identified requirements, should fulfill both of the following conditions 
· consist of multiple sub-blocks
· have at least one sub-block comprising a contiguous CA combination (i.e. a letter B, C, D, …).
Open issues : On FR2 fallback related exempt requirements and signaling

Based on the discussion in previous RAN plenary and pre-RAN#90e email discussion, the follow options are provided
Option 1 (both DL and UL with signaling):
· The UE RF requirements in clauses 7.5A, 7.5D, 7.6A, 7.6D in TS38.101-2 and 7.5A, 7.5B, 7.6A, 7.6B in TS38.101-3 of only the highest order combination apply for its qualified fallbacks
· , the UE RF requirements in clauses 6.4A.2.3, 6.4D.2, 6.5A, and 6.5D in TS38.101-2 and 6.4A.2, 6.4B.2.4, 6.4B.2.5, 6.5A, and 6.5B in TS38.101-3 of only the highest order combination apply for its qualified fallbacks
· Signaling is introduced to differentiate UE with/without the applying the highest order combination related requirements for qualified FR2 fallback BC
Option 2 (both DL and UL without signaling):
· The UE RF requirements in clauses 7.5A, 7.5D, 7.6A, 7.6D in TS38.101-2 and 7.5A, 7.5B, 7.6A, 7.6B in TS38.101-3 of only the highest order combination apply for its qualified fallbacks
· , the UE RF requirements in clauses 6.4A.2.3, 6.4D.2, 6.5A, and 6.5D in TS38.101-2 and 6.4A.2, 6.4B.2.4, 6.4B.2.5, 6.5A, and 6.5B in TS38.101-3 of only the highest order combination apply for its qualified fallbacks
· No signaling is needed
· Signaling is introduced to differentiate UE with/without the applying the highest order combination related requirements for qualified FR2 fallback BC
Option 3: (DL only without signaling)
· The UE RF requirements in clauses 7.5A, 7.5D, 7.6A, 7.6D in TS38.101-2 and 7.5A, 7.5B, 7.6A, 7.6B in TS38.101-3 of only the highest order combination apply for its qualified fallbacks
· No signaling is needed
Option 4: (DL only with signaling):
· The UE RF requirements in clauses 7.5A, 7.5D, 7.6A, 7.6D in TS38.101-2 and 7.5A, 7.5B, 7.6A, 7.6B in TS38.101-3 of only the highest order combination apply for its qualified fallbacks
· Signaling is introduced to differentiate UE with/without the applying the highest order combination related requirements for qualified FR2 fallback BC
Option 5: (revert to pre-Aug 2019):
· (reverse RAN4 agreement with no signaling change, captured as option #1 in RP-202511)

· 



Companies views’ collection 
Open Issue: List of exempt requirements for FR2 fallback band combinations, which fulfill the conditions specified in Topic#2
	Company
	Comments

	XXX
	

	Qualcomm
	On proposal in CRs 202575 etc – it appears that the proposed exemptions could apply to cases where the network configures the UE for some subset of its declared CA capability due to limited spectrum holdings. How does one justify exempting Ues from some RAN4 requirements to these network providers? It is not about ‘missing carriers’ alone. This is unfortunately a dangerous precedent because most of the RAN4 requirement framework can be dismantled with similar reasoning.


In RP-202511, we explain that there are only two options to preserve standards integrity:
[RP-202511, Option 1]: revert to pre-Aug 2019
[RP-202511, Option 3]: if new fallback behavior is defined, it gets unique ignaling. Meaning of existing signaling cannot be changed.
Consequently options 2 and 3 in moderator’s options are not viable. 
It is critical to first get a common understanding of the new fallback behavior being proposed, and what it means for operators. Until then, we need to retain the option to remove the statement in 38.101-x that created the conflict in the first place due to its NBC nature. Accordingly, we have added option 5 in the list, which is equivalent to option #1 in RP-202511

QC preference:
Option 5 (i.e option #1 from RP-202511), unless we can successfully justify why RAN4 requirements can be skipped in certain conditions.  If justifiable and acceptable, option 4 works. Further wording refinement is required.
UL exemptions are only justified in the ‘missing carrier’ scenario, but not for the case where a UE is configured for a subset CA configuration, so options with UL exemptions are not viable. 



	Verizon
	In supporting FR2 fallback, both high order combinations and their fallback combinations should meet the RAN4 defined RF requirements. We don’t agree to either waiver or relax the UE requirements in the fallback combinations as the result of reduction of amount of fallback combinations.      
Verizon therefore prefers, 
1. Option 1 in RP-202511, or 
2. Option 1 above (or Option 3 in RP-202511) as a compromised solution
We do not prefer Option 2 (or Option 2 in RP-202511) and other options above as these options could make the UE to not meet several important performance requirements even for the starting configuration of low order band combinations. 

	Intel
	In our understanding, the original motivation was skipping some RF conformance tests to reduce test burden and UE is still expected to meet the existing RF requirements even in the case. In that context, there shall be no difference among Ues from network perspective. In the proposed CRs, however, no RF requirement will be applicable to certain fallback combinations. We understand it is not just skipping RF conformance test but also no “in-gap” RF requirements. Since we believe it is an implementation related issue, we are not comfortable to capture the criteria under “applicability of minimum requirements”, and it would be more reasonable to resolve the issue by introducing a capability if necessary.
Our preference is to define UE capability to differentiate 1) Ues which can fulfill all RF requirements for all fallbacks and 2) Ues which do not fulfill the selected DL RF requirements for a subset of fallbacks. 

	ZTE
	We share similar views as QC and we are also fine with option 5 if this can be the general understanding. 
However, as a compromise we are okay with option 4 as this limits the overall system impacts since only DL requirements are relaxed and there are no impacts to UL and no impacts to other Ues. 
We don’t really have a strong view with regards to ignaling (i.e. option 3 vs option 4), however, given that some UE vendors think that there is possibility to meet all the requirements (i.e. option 5), we think that it would be good to be able to differentiate different UE implementations and hence ignaling is useful and we don’t see any major disadvantages of having capability ignaling. So, we slightly prefer option 4 compared to option 3 (but option 3 is also acceptable if this is the majority view). 

	LGE
	LGE prefer to keep the RAN plenary recommendations to resolve this problem without introducing any new singling and prefer to allow UL/DL test exceptions according to the market needs and existing band combinations. We can further discuss the detail test lists of exemption requirements for qualified FR2 fallback BC. 
Alternatively, RAN can consider a new ignaling if exempting are guaranteed RAN4 requirements without any performance degradation based on RAN consensus. So our alternative preference is Option 4.

	Nokia
	We can accept the option 4 (Option 4: (DL only with signaling): as a compromise including the following update to the Rx requirement exception CR:
For FR2 intra-band CA configurations with multiple sub-blocks, where at least one of the sub-blocks consists of a contiguous CA configuration, the in gap UE RF requirements of the highest order CA configuration in clauses 7.5A, 7.5D, 7.6A, and 7.6D apply for its qualified fallbacks which have same number of sub-blocks, where at least one of the sub-blocks consists of a contiguous CA combination. UE shall meet the out-of-gap requirements for all fallbacks.
Also, the option 5 (Option 5: (revert to pre-Aug 2019): is ok for us.

	Huawei, HiSilicon
	We were surprised that the proposals from the moderator didn’t include Option 5 at all. It is our preferred option, since we are worried about what can happen in the future if similar situations arise. We are reluctant to create a precedent.
On the initial 4 proposals from the rapporteur, given companies inputs seen in all the previous occasions, we understood that proposals 1,2,3 should not really be on the table any more.

	MediaTek
	We also support Option 5 (revert to pre-Aug 2019). As a secondary preference, we can accept new signaling for exempt band combination just for the sake of progress.

	DOCOMO
	We prefer Option 5 unless we can justify why RAN4 requirements can be skipped in certain conditions. We would like each exemption of requirement to be technically justified from different vendors’ viewpoints if RAN has to seek a compromise. Anyway we would not like UL requirements to be relaxed, i.e., Option 1 and 2 mentioned above.
We also would like to point out that additional spectrum allocation is under study in Japan, where, depending on allocation, a certain operator could have mixed contiguous and non-contiguous spectrum within the frequency range of one FR2 band. In this case there could be the spectrum of other operator(s) between sub-blocks. Therefore, we would like to discuss carefully whether such relaxation is justifiable or not.


 
	Vivo
	Option 1 and option 4 are acceptable for us, as we think it would be beneficial to differentiate the two types of UE behavior. Option 4 could be considered as a good compromise, considering the offline discussion situation before meeting. 

	AT&T
	We support Option 3 and Option 5 above. We do not believe that signalling is needed as it is not clear if any different network behavior would occur. Any differentiation of the UE performance expectations could be handled with the usual vendor declaration for conformance testing.

	Ericsson
	As many are familiar with, Ericsson has been a strong proponent of Option 5, which we of course still think is the best approach… However, we are committed to attempt the relaxation-approach.
We think that no UL requirements can be relaxed due to regulatory reasons. We therefore exclude Option 1 and Option 2.
Given the "General assumptions and agreements on FR2 fallback" specifically that "UE must support being configured with all the fallback band combinations and NW is not restricted to configure any fallback" it has so far not been described a valid reason for adding any signaling for this. Hence, we exclude option 4.
Given this, we think that, unless Option 5 is adopted, we think the only way forward is option 3.

	Apple
	Our preference is Option 2 (also added a correction to the option to distinguish it from Option 1)
As we have stated in our motivation, the intention of the FR2 fallback simplification proposal (from the very beginning, as proposed in R4-1908027) has been to ease the development burden for the handset manufacturer and to balance the time to market against an increasing number of requested band combinations for the UE to support. 3GPP has iterated over a signaling solution, where RAN2 developed a band combination signaling new container to accommodate the current wording in the RAN4 specification, but this was not deemed acceptable during the RAN #87 meeting. This brings us to today, when we discuss a compromise proposal to define certain applicability rules to accomplish the same goal of easing the UE implementation burden.
We believe that our proposal to clearly define what is a qualified fallback and to identify in which clauses the requirements for the highest order configuraiton apply to its qualified fallbacks is a good solution, which represents a reasonable compromise between complete simplificaiton of FR2 fallback behavior for mixed contiguous/non-contiguous configurations (i.e. the current requirement in the specification to fall back directly to single carrier) and the complete reversion of this wording.
To Qualcomm: as had been pointed out by other companies, the network does not distinguish UE requirements based on initial configuration or reconfiguration to a fallback. In our understanding, the network receives a UE capability of supported band combinations, configures the UE for CA, and activates/de-activates the needed carriers. What we are trying to achieve here is to define an applicability rule for qualified fallbacks to match the deployment reality (there is a single operator in a single region requesting such configurations).
To Verizon: During the pre-RAN offline discussions we had heard from Qualcomm that the proposed applicability rule for qualified fallbacks would lead to performance degradation. We requested further information about this but haven’t seen an example scenario of a UE which meets the proposed applicaiblity rule having degraded in-gap blocking or ACS performance. Thus, in our understanding, the motivation to revert the RAN4 specification text is not well justified, and it can result in a UE supporting fewer band combinations due to excessive work needed for the fallback combinations.
To Intel: RF conformance test coverage is a RAN5 discussion related to test point selection. Even for one mixed contiguous/non-contiguous configuration there can be multiple permutations of sub-blocks, bandwidths, and frequency separations between sub-blocks. Fallbacks are yet another dimension in this. We can see an example of how RAN5 defines points for mixed contiguous/non-contiguous configurations for LTE in TS36.521-1. The issue with FR2 fallbacks, however, has not been exclusively the testing burden, but the implementation burden. Due to the large number of fallbacks per highest order C/NC configuration, this is a new concern for FR2 UEs, and it is one we have proposed to resolve with the requirement applicability rules we have proposed. Considering your suggestion to introduce signaling to differentiate the UE types, what would be the network behavior? During RAN #88 meeting a contribution by Ericsson [RP-201035] identified a number of issues in the network implementation associated with skipping fallback band combinations. It would be helpful to understand this aspect further in the context of the signaling proposals.





Summary for The Initial Round discussion 

	
	Status summary after the initial round email discussion

	
	Summary of preferences of the options, including ones acceptable for the sake of progress
Option 1: Verizon, vivo
Option 2: Apple
Option 3:AT&T, Ericsson, LGE
Option 4: Intel, ZTE, LGE, Nokia, Mediatek, vivo, Qualcomm (if the case for scenario of limited spectrum holding is justifiable and acceptable)
Option 5: Qualcomm, Verizon, ZTE, Nokia, Mediatek, DOCOMO, AT&T, Huawei

Some observations based on the 1st round discussion:
Observation 1: option 4 and 5 are more popular than the others
Observation 2: companies generally have no strong negative opinion on the option 4 
Observation 3: On signalling, companies’ views are diverse, but the related technical concerns may not be contradicted to each other.
· Justification without introducing signalling includes no clear NW behaviour impact is identified
· Differentiating UE capability and performance is the main motivation to introduce the signalling. 
Observation 4: Majority prefers not to considering UL requirements exempt




Round 2 of discussion
Intermediate Round Discussion
It is proposed to narrow down to option 3,4 and 5 with DL only requierments considered. 
Option 3: (DL only without signaling)
· The UE RF requirements in clauses 7.5A, 7.5D, 7.6A, 7.6D in TS38.101-2 and 7.5A, 7.5B, 7.6A, 7.6B in TS38.101-3 of only the highest order combination apply for its qualified fallbacks
· No signaling is needed
Option 4: (DL only with signaling):
· The UE RF requirements in clauses 7.5A, 7.5D, 7.6A, 7.6D in TS38.101-2 and 7.5A, 7.5B, 7.6A, 7.6B in TS38.101-3 of only the highest order combination apply for its qualified fallbacks
· Signaling is introduced to differentiate UE with/without the applying the highest order combination related requirements for qualified FR2 fallback BC
Option 5: (revert to pre-Aug 2019):
· (reverse RAN4 agreement with no signaling change, captured as option #1 in RP-202511)

Moderator Notes:
· On signaling part, companies are encouraged to focus on the negative NW/UE impact with or without the signaling.
· Regardless of the conclusion of signaling, it is providing that UE must support being configured with all the fallback band combinations and NW is not restricted to configure any fallback
· Companies are encouraged to directly address the questions/concern raised in the initial round.
· As one of the conclusions in RAN#90e, the follow-up discussion is suggested to focus on a list of requirements to be waived.  Reversing the whole agreements and discussion in the past one year in both plenary and WG can be an option but may not be an easier solution compared to others. Companies are encouraged to consider the compromised solution for the sake of progress. 

	Company
	Comments

	OPPO
	We support Option4. We also think it is bit difficult to revert back completely considering efforts RAN2/RAN4 and RAN plenary have already done before. So option4 seems a likely compromise. Based on the knowledge whether some of the DL requirement is waived or not, network could make different decision which is up to network implementation. 

	Intel
	We support Option 4. It is not a good practice to revert many discussions and efforts in different working groups and plenary, and option 4 seems a reasonable compromise among the companies. Regarding the capability, we wish there is no difference between two different type of UEs but never know as this is a new approach in 3GPP.  

	Nokia
	In our view options 4 and 5 are acceptable. If Rx exemptions are allowed for UE, it is necessary to have a safety mechanism like in option 4 i.e. at least simple capability signaling available for the network. Like discussed we also wish there is no difference between these two different types of UEs in practice but unfortunately it is not possible to know.

	LGE
	LGE keep our preference as same in initial round. Firstly, we prefer option3 based on RAN plenary recommendation. And alternatively, option4 is acceptable. For the signaling perspective, option3 also useful even though RAN do not specify the new signaling for fallback mode at FR2.

	Apple 
	We appreciate the useful discussion of this issue and companies’ constructive approach. We recognize Option 4 to be a reasonable compromise and support it.

	Huawei, HiSilicon
	We think we should go for option 5. Option 3 is not “safe” as Nokia also commented, and there was not much support for it, so we should have only focused on Option 4 and 5 in this Intermediate period  For Option 4, the main question that we have is how can we ensure that, if we go this way, there will be no other cases in the future where we waive RAN4 requirements? What makes this particular case so special, that deserve an exception now, but then no exceptions will be tolerated in the future? 

	vivo
	We support Option 4 as we commented in initial round. 
We agree that it is not a good approach to revert previous agreement with no signaling change. In addition, even with capability signaling, we also think that both these two types of UEs could be configured for FR2 fallback BCs, and the difference is only whether a signaling is needed or not.

	Ericsson
	Our view:
If relaxation is safe:
· UEs that "relax" will not create problems in the system;
· there is no need to differentiate UEs that relax vs. UEs that do not relax;
· Option 3 is the way to go;
else (relaxation is not safe):
· Option 5 is the way to go.

Based on this, we prefer option 5. Option 3 is fine. Option 4 seem to not fit in.

	AT&T
	We still support Option 3 or Option 5. However, we will not object to Option 4. If Option 4 is the way forward, the draft CRs need to be updated to reflect the UE capability aspect. We have sent some suggested text to the offline email discussion for consideration.

	MediaTek Inc.
	Preference: Option 5
Acceptable: Option 4



Summary
RP-202881, 38.306 CR#0480 - agreeable and in inbox.
RP-202882, 38.306 CR#0481 - agreeable and in inbox.
RP-202883, 38.331 CR#2296 - agreeable and in inbox.
RP-202884, 38.331 CR#2297 - agreeable and in inbox.
Most of contents are stable but some further discussion is needed for the following CR
RP-202877.zip
RP-202878.zip
RP-202879.zip
RP-202880.zip

