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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 discussion plan
· Email discussion is kicked off on Nov.12 AOE
· Companies’ inputs are collected until Nov. 20 AOE
· If needed, conf. call can be arranged during the week of Nov.30-Dec.04 
· Note: Nov.23-27 is the “inactive period”. No email exchange and conf. call are expected
· Finalize the discussion by Dec.04

Remaining issues for FR2 fallback
Selected tdocs in RAN#89e
	T-doc number
	Title

	RP-201538
	Way forward for FR2 fallback

	RP-201872
	R15 FR2 fallback CR for TS38.101-2

	RP-201873
	R16 FR2 fallback CR for TS38.101-2

	RP-201874
	R15 FR2 fallback CR for TS38.101-3

	RP-201875
	R16 FR2 fallback CR for TS38.101-3

	RP-202095
	Achieving consistency on FR2 fallback behaviour across WGs



Open issues summary
Based on discussion in RAN#89e, it should be agreeable that
· UE must support being configured with all the fallback band combinations
· The UE shall comply to all regulatory requirements for all supported band combinations, i.e. including for all fallback band combinations.
· The fallback band combinations, which can be exempt from the TBD 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:
List of exempt requirements for qualified FR2 fallback BC include
· DL:
· Option 1: RF requirements specified in section 7.5“X”, 7.6”X” and their sub-clauses of TS38.101-2/3, where X include all DL applicable suffixes defined in Table 4.3-1 of TS38.101-2
· Other options
· UL
· Option 1: RF requirements specified in section 6.5”X” and its sub-clauses of TS38.101-2/3, where X include all UL applicable suffixes defined in Table 4.3-1 of TS38.101-2
· Other options

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
	There are two kinds of UEs depending on type of UE fallback behavior, one that supports all RAN4 requirements for each CA fallback configuration (‘legacy’) and one that supports a limited set of RAN4 requirements for some CA fallbacks (‘reduced capability’). 
If no signaling is available to differentiate these two types, then we have 2 choices:
1. Take the fallback requirement back to the pre-Oct 2019 status, and there would be no need to discuss this document
2. discard the pre-Oct 2019 capability and reduce expectation for all UEs to what is described above in section 2.2
We do not think option #2 is viable because legacy UEs would have to bear the burden of additional signaling to convey fallback behavior. More importantly, option #2 sets a precedent that any RAN4 requirement can become optional sometime in the future. We do not think it is wise to undermine 3GPP by adopting option 2.
So, without a signaling solution, there is only one realistic solution while maintaining standards integrity: Reverse the Oct 2019 RAN4 CRs.

We would like to clarify that the items listed in 2.2 represent option 2 above, and hence they are not a viable WF to solve this issue.

On DL RF requirements exemptions: 
Can proponent please justify how their request for exemption is consistent with no exemption for this scenario: 2A as a fallback of 3A? This fallback can also create a large gap. For example:
Original CA config: [1 0 1 0 1] – 3A
Fallback CA config: [1 0 0 0 1] – 2A
If the example scenario can be supported, how does one justify the proposed exemptions?

On UL RF requirements exemptions:
1. Can proponents explain why they need exemption from requirements in 6.5x, if they intend to meet regulatory requirements anyway? We cannot see how a UE can get exemptions from SEM, general spurious, additional spurious, etc which is in 6.5x 
2. Which specific subclauses of 6.5x are proposed for exemption?
3. We would like to see justification of how exemption for other, non-regulatory facing requirements in 6.5x do not impact network performance.
4. Would exemption apply for 1CC UL + NC DL CA also? Why does single CC UL need exemption?


	Ericsson
	In response to QC's comment on for which fallbacks waiving of requirements is considered for: 
The waiving of requirements is only considered for the fallbacks consisting of multiple FR2 subblocks where at least one of those subblocks has more than 1 carrier.
For example, if UE indicates 3A, we are not considering waiving requirements for 2A, since 2A does not have a subblock with multiple CCs.
However, if the UE indicates B-A-A, requirements are waived for example for B-A, but NOT for: B (since there is only one subblock) and not for 3A (since no subblock has multiple CCs, etc.

Which requirements can be waived:
Requirements in the sections with 'Y' can be waived (for fallbacks as per above definition):
38.101-2:
DL:
7.5A: Y
7.5D: Y

7.6A: Y
7.6D: Y

UL: N, these requirements must be met to meet regulatory requirements.

38.101-3:
DL:
7.5A: Y, with respect to FR2 aspects. FR1 aspects are not waived.
7.5B: Y, with respect to FR2 aspects. FR1 aspects are not waived.
7.5C: N, since this section is for FR1 and V2X.

7.6A: Y, with respect to FR2 aspects. FR1 aspects are not waived.
7.6B: N, since this section is for FR1.
7.6C: N, since this section is for FR1 and V2X.

UL: N, these requirements must be met to meet regulatory requirements.

Capability signaling:
Either the NW needs to act on the bit, e.g. not configure the fallbacks. As described in this Tdoc that was not a feasible way forward:
	RP-201035
	Fallback band combinations
	Ericsson, AT&T, Telecom Italia S.p.A, Verizon, Telstra, LG Uplus, CHTTL, Turkcell, BT, Bell Mobility, NTT DOCOMO INC., Reliance Jio, T-Mobile US, SK Telekom, China Telecom, Orange, Deutsche Telekom, U.S. Cellular



And if the NW does not need to act on the bit, there is no point adding it.

--------Further input ----------

Response to Nokia:
In order to reach a compromise, we are proposing that the selectivity and blocking requirements are waived, but only for the FR2 fallbacks consisting of multiple sub-blocks where at least one is comprised of at least two carriers. 
No transmitter requirements are waived, and the reference sensitivity requirements apply for all fallbacks. The 3GPP specifications for these band combinations would therefore cover the regulatory transmitter requirements and parts of the receiver requirements, the complete receiver requirements apply for the top-level combination and many of the fallbacks. The latter is important for products put on the European market in view of the RED Directive for example. The essential receiver requirement of this directive “it [the receiver] has a level of performance that allows it to operate as intended and protects it against the risk of harmful interference, in particular from shared or adjacent channels, and, in so doing, supports improvements in the efficient use of shared or adjacent channels” can still be claimed since only certain fallbacks are exempted.
The would be no interference issues with neighbor operators, the only victim is the UE not necessarily compliant with the selectivity and blocking requirements for certain fallbacks should these be configured by the network. This is not the ideal case and should be avoided for any other combination but could be acceptable in the interest of reaching a compromise. There is no need for any network signaling without any action, all fallbacks must be supported (i.e. the network can configure the UE with any fallback).

	Nokia
	We have similar view as Qualcomm that signaling is needed to differentiate UEs meeting the critical UE RF requirements (i.e. UE truly supporting FR2 fallbacks) from the UEs that do not support these critical RF requirements (i.e. UEs not really supporting FR2 fallbacks although UE accepts such configurations)
If we have understood the current proposal correctly, it proposes that UEs (with combination of non-contiguous & contiguous intra-band CA) are practically exempted from all the Tx RF spectrum emission requirements and most of the Rx adjacent channel selectivity and blocking requirements. If this is correct understanding of the proposal, how is it ensured that such UEs shall comply to all regulatory requirements for all the supported CA configurations, i.e. including for all the fallback configurations? The proposed requirement exemptions are highly related to the regulatory requirements and are typically used for ensuring that the UE would meet the regulatory requirements.
Without introducing signaling the current proposal does not provide any means for networks to distinguish the UEs that are guaranteed to meet all the requirements also for the fallbacks from the UEs that cannot meet these rather critical RF requirements. When RAN#88 decided to not approve the RAN2 signaling CRs for FR2 fallback, it was assumption that UEs would only be relaxed from the testing burden of some of the UE RF requirements. However, if UEs are not required to meet these critical RF requirements in Sections 7.5“X”, 7.6”X” and 6.5”X, it is important to introduce signaling to differentiate these two types of UEs. Otherwise, there is risk that later on some UEs not meeting all the critical RF requirements in Sections 7.5“X”, 7.6”X” and 6.5”X for FR2 fallbacks may be configured to use such FR2 fallback but then start creating e.g. interference issue to adjacent neighbor operators or other performance issue in practical deployments.

	Verizon
	We believe a signaling is needed to differentiate two types of UEs in operations. If no such signalling support, the new behaviour could be placed on the legacy UEs and be possible to challenge the RAN4 requirements. 
However, a new signalling could exhibit reduced fullback behaviour and avoid the conflict caused by RAN4 specs.

	Intel
	First of all, we would like to clarify what the proposal is for - whether it is for RF requirement relaxation or for RF conformance test exemption (or waving)? We feel those are mixed in the discussions, but they are different issues. Depending on the outcome, either RAN4 or RAN5 specifications may be impacted. Also, we are not favour of defining an additional relaxed requirement in RAN4.

Regarding the open issues, our view is
1. DL: Option 1. 
1. UL: No relaxation (or waive) is allowed for 6.5”X”. Section 6.5 defines RF requirements related to regulatory and these shall be met without relaxation.
These are only applicable to FR2 band combinations.

We think it would be useful to have a separate capability to differentiate UEs, which are waived from the requirements. The network can use the capability information to make the decision whether the CA fallback configurations can be used. One may argue that there is no need for gNB to differentiate legacy UEs and new UEs because the gNB can configure CA fallback band combination, even in relaxed case. However, since this approach is new, having UE capability would be safe for future proof.  

	AT&T
	Concerning the open issues, we share the same view as many other companies that any UL relaxation for 6.5.”X” would violate the principle discussed at RAN #89-e that the UE shall comply to all regulatory requirements for all supported band combinations, i.e. including for all fallback band combinations.
Therefore, we support the following:
1. DL: Option 1.
1. UL: No relaxation or waiver is allowed for 6.5”X”.
This position is predicated on the assumption that the waiver is only granted when the fallback consists of both of the following conditions:
· consists of multiple sub-blocks
· have at least one sub-block comprising of a contiguous CA combination (i.e. a letter B, C, D, …).

	Apple
	RAN4 approved not to support fallbacks of combined contiguous/non-contiguous FR2 DC/CA combinations back in August 2019, however, it was in disagreement with RAN2 specs. Trying to resolve this RAN2 proposed a new signaling, but it was finally not agreed in the June RP. Therefore there was a proposal to change the RAN4 spec to “A terminal which supports a higher order CA or DC combination, which includes FR2 intra-band CA combinations with multiple subblocks, where at least one of the subblocks consists of a contiguous CA combination, shall conform to the requirements of the higher order combination and support the fallbacks without additional requirements for the fallback combination.”, which was also not agreed.
The following compromise proposal stabilized prior to the RAN #89 meeting:
“A terminal which supports a higher order CA or DC combination, which includes FR2 intra-band CA combinations with multiple subblocks, where at least one of the subblocks consists of a contiguous CA combination, shall conform to the RF performance requirements in this specification of the higher order combination and support the fallbacks without additional 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.”
During the RAN #89 meeting further questions were raised regarding which requirements specifically are considered as additional and not applicable to mixed C/NC configurations which are a subset of the highest order C/NC configuration.
We provide an illustration of CA_n260(G-H-I) as an example below. This illustration shows an example of the highest order mixed contiguous and non-contiguous (C/NC) configuration and all fallbacks which are not mixed C/NC (and which are not included in the simplification proposal). Thus, the simplification proposal focuses only on the large number of mixed C/NC lower order fallback configurations.
[image: ]
Analysis of RX requirements:
RX Adjacent Channel Selectivity Specification: ACS of CA_n260(G-H-I) will be tested for interferers inside and outside the gaps. For a mixed C/NC fallback, e.g. CA_n260(A-H), there would be an additional requirement (if we don’t implement the fallback simplification proposal) for the removed carriers in the gap and accordingly another test with an interferer on that empty channel. With the change that no additional requirements apply, the fallback combination will need to fulfill the same requirement inside and outside the gap as the higher order combination, so no additional requirement on the removed carriers. We propose to include these requirements in the list of exempt requirements for qualified FR2 fallbacks.
RX Inband Blocking requirements: The same as above, it is proposed not to add a requirement for the switched-off carrier of the fallback combination. We propose to include these requirements in the list of exempt requirements for qualified FR2 fallbacks.
Refsens: Refsens is already tested for the higher order combination, so no need to specify and test an additional test without the carrier. We propose to consider these requirements in the scope of the simplification for mixed C/NC fallbacks.  Because this requirement is defined per CC in a configuration, we can consider to exclude this requirement from the list of exempt requirements for qualified FR2 fallbacks.  However, a discussion on conformance test case reduction for these requirements could be useful.
Analysis of Tx requirements:
[image: ]
MOP, min/OFF output power, TPC, transient mask: these requirements are defined within the configured CCs and have no regulatory impact. For a mixed C/NC fallback, e.g. CA_n260(A-H), these requirements are already fulfilled by the highest order configuration, since the only difference is the removal of carrier(s) from the highest order configuration. Because this requirement is defined per CC in a configuration, we can consider to exclude this requirement from the list of exempt requirements for qualified FR2 fallbacks.  However, a discussion on conformance test case reduction for these requirements could be useful.
Occupied bandwidth: worst-case emission is determined by the highest order configuration. Different fallback permutations of activated CCs within the highest order configuration envelope can generate different OBW test cases, where the difference vs. the highest order configuration requirement are in-channel emissions. For a mixed C/NC fallback, these requirements are fulfilled by the highest order configuration, and it is not necessary to specify them explicitly for the lower order.  We propose to include these requirements in the list of exempt requirements for qualified FR2 fallbacks.
Spectral emission mask: emissions out of the allocated channel, including the composite mask between sub-blocks, are determined by the highest order configuration. Furthermore, emissions outside of the operator’s allocated spectrum block(s) are subject to regulatory requirements. Different fallback permutations of activated CCs within the highest order configuration envelope can only increase the gap between sub-blocks, thereby generating a less stringent composite SEM mask than the highest order configuration. Thus, it is not necessary to specify these requirements for the lower order mixed C/NC fallbacks. We propose to include these requirements in the list of exempt requirements for qualified FR2 fallbacks.
ACLR: worst-case emissions out of the assigned channel into the adjacent channel are determined by the highest order configuration.  The removal of one carrier, for a mixed C/NC fallback, either increases the gap between the active carriers and the adjacent channel or keeps it the same. Thus, it is not necessary to specify ACLR for the lower order mixed C/NC fallbacks. We propose to include these requirements in the list of exempt requirements for qualified FR2 fallbacks.
Spurious emissions: emissions in the spurious domain, and outside of the operator’s allocated spectrum block(s), are, in the case of mixed C/NC configurations, determined by the highest order configuration and are regulatory requirements. The removal of one carrier, for a mixed C/NC fallback, either increases the gap between the active carriers and the spurious region or keeps it the same. It is not necessary to specify these requirements for the lower order mixed C/NC fallbacks. We propose to include these requirements in the list of exempt requirements for qualified FR2 fallbacks.
Frequency error: requirement is most stringent with the highest order configuration, and it is not necessary to specify these requirements for the lower order mixed C/NC fallbacks. Because this requirement is defined per CC in a configuration, we can consider to exclude this requirement from the list of exempt requirements for qualified FR2 fallbacks.  However, a discussion on conformance test case reduction for these requirements could be useful.
EVM: defined for each CC with PRBs allocated one CC at a time, and it is not necessary to specify these requirements for the lower order mixed C/NC fallbacks. Because this requirement is defined per CC in a configuration, we can consider to exclude this requirement from the list of exempt requirements for qualified FR2 fallbacks.  However, a discussion on conformance test case reduction for these requirements could be useful.
Carrier leakage: this is a requirement on the additive sinusoid waveform measured relative to the transmitted carrier and is not a regulatory requirement. If carrier leakage falls outside of all of the configured UL and DL CCs, then it must fall within the allowed emission limits, and worst-case is with the highest order configuration. As reasoned above, it is not necessary to specify these requirements for the lower order mixed C/NC fallbacks. Because this requirement is defined per CC in a configuration, we can consider to exclude this requirement from the list of exempt requirements for qualified FR2 fallbacks.  However, a discussion on conformance test case reduction for these requirements could be useful.
IBE: “the IBE requirement has been instituted merely to enable co-existence of UEs that are FDM’ed on the same beam. It has no regulatory exposure” [R4-1909927, Qualcomm]. As reasoned above, it is not necessary to specify these requirements for the lower order mixed C/NC fallbacks. We propose to include these requirements in the list of exempt requirements for qualified FR2 fallbacks.
Concerning the signaling, it is our understanding that the UEs behave always the same, there is no “good” or “bad” UE, they always work in the network without any issues, and there can be functional test cases in other specifications (such as RRM, demodulation, etc.) to verify that the UEs support all fallbacks as expected by the specification. Since they behave the same in the network, the network cannot and doesn’t need to distinguish them, therefore no signaling is needed.
We also want to add a comment specifically related to regulatory requirements on the UL. Considering the narrow scope of mixed C/NC configurations in this discussion, and the mixed C/NC configurations defined in the specification, it is our understanding that all regulatory requirements for mixed C/NC fallbacks of these configurations can be fulfilled by the requirements on the highest order configuration. We encourage companies to share their understanding and, if they hold a different view, some examples to help arrive at a common understanding.
To respond to questions by Qualcomm:
All non-contiguous configurations with class A, and all of their fallbacks are not included in this fallback simplification proposal (i.e. the UE shall meet all requirements for A, 2A, 3A, etc., up to its max non-contiguous CA capability).
As shown in the analysis of Tx requirements, all regulatory emission requirements for the mixed C/NC fallback configurations are satisfied by the highest order configuration.
If a CA combination contains a single UL CC and a mixed C/NC DL configuration, then the simplification proposal would only apply to the downlink C/NC fallbacks.
In summary, we would like to recognize the market need for mixed C/NC configurations, as exemplified by existing operator requests and configurations already in the specification. Such configurations are highly complex in terms of the permutations in their fallback tree, and a simplification of the UE RF core requirements is a solution which can be an acceptable compromise between the coverage of the core requirement specification and UE implementation burden. On the one hand, we retain the support of all fallbacks (including lower order mixed C/NC configurations) for all UEs, and on the other hand we simplify the applicability of UE RF core requirements as described above.  To implement the compromise solution, we prefer to retain the originally proposed wording in RP-201872. However, as an outcome of this offline and, potentially, offline discussion in RAN, we welcome the development of consensus on a mutually agreeable solution. As one additional way to introduce clarity into the discussion, the common understanding we eventually reach can be incorporated into the Rel-15 technical report for NR UE RF (TR38.817-01).


 


Summary for offline discussion 

	
	Status summary after the 1st round email discussion

	Sub-topic#1
	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)
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