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1	Introduction
RAN#96 approved a CR for n77 in Canada which address non-CA case [1] while for CA case, it concluded a following.
conclusion: RAN2 and RAN4 are tasked to address the UL CA configuration issue and clarifications for the requirement that UEs supporting NS values for barring purposes only (e.g., NS_55, NS_57) shall also indicate the corresponding extended band capability in the August WG meetings.
Two alternatives have been proposed on this, as illustrated in figure below:
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Figure 1: NS-value usage in CA (for US and Canada)
This contribution discusses the way forward on how to handle the CA case for band n77. It’s noted that although a case for n77 in Canada is used throughout this contribution, the conclusion can be applied to a case for n77 in US as well.
2	Use of NS-values in n77
2.1	NS-values for n77 
RAN2 and RAN4 have addressed to provide means to distinguish UEs that have only been certified for the currently used part of  band n77 definition in Canada (i.e., 3450-3650 MHz) and those that would be certified for the part of band n77 in Canada that will be available later (i.e., 3650-3980 MHz). 
As backgroud for the non-CA case, the requirements were developed in a way that different NS-values are broadcasted for the legacy and extended frequency subsets i.e., NS_01 in 3450-3650 MHz and NS_57 in 3650-3980 MHz, to prevent UEs in IDLE/INACTIVE mode that do not support extendedBand-n77-2-r17 from camping on certain parts of n77. But as is evidenced by TS38.101-1, no actual A-MPR requirements have been defined for those NS_55 or NS_57, i.e. they define the same A-MPR requirements as NS_01.
Observation 1: Like NS_55 for US, NS_57 was introduced only for the purpose of preventing IDLE/INACTIVE mode UE without extendedBand-n77-2-r17 from camping on 3650-3980 MHz in n77.
The RAN2 issue is that in CA, network is supposed to use the same NS-value for all carriers (as illustrated in R2-2205968), as shown in the below RRC excerpt: 
	FrequencyInfoUL field descriptions

	additionalSpectrumEmission
The additional spectrum emission requirements to be applied by the UE on this uplink. If the field is absent, the UE uses value 0 for the additionalSpectrumEmission (see TS 38.101-1 [15], table 6.2.3.1-1A, and TS 38.101-2 [39], table 6.2.3.1-2). Network configures the same value in additionalSpectrumEmission for all uplink carrier(s) of the same band with UL configured. The additionalSpectrumEmission is applicable for all uplink carriers of the same band with UL configured.



Thus, if PCell is using (only) NS_55/57, network would know UE camping on the cell supports the extended band, and the question is which NS-value it should use when adding (UL) Scells: NS_55/57 (as provided in PCell SIB1) or NS_01 (which is supported over the whole band n77)? The former would be troublesome if the SCells are NOT in the extended band area, while the latter would go against the RRC field description text. 
Observation 2: The current RRC restriction seems to create trouble for CA where PCell and UL SCell are not in the same part of band n77.
This can be also condensed to the below scenarios, where scenarios 1-2 are problematic and scenarios 3-4 are not:
	Scenarios
	Legacy part (NS_01)
	Extended part (NS_55/57)

	Scenario 1
	PCell
	SCell

	Scenario 2
	SCell
	PCell

	Scenario 3
	PCell + SCell
	-

	Scenario 4
	-
	PCell+SCell



Observation 3: Since NS_55/57 are not defined in the legacy part of n77 (for either US or Canada), there is always a discrepancy in how NS-values can be used in PCell and (UL) SCell(s).
This restriction originated from 3GPP assuming that the cells in the same frequency band support the same NS-values, i.e. all cells would be required to support the same A-MPR requirements (since those usually relate to regulatory requirements). In this case, UE does support both NS_01 and NS_55/57 but both indicate the same A-MPR requirements. The NS_55/57 are “special” since there were only created to avoid UE camping on the PCell using the extended part of n77 band (which was due to a different regulatory requirement than A-MPR requirement). 
Observation 4: UE supporting NS_55/57 always also supports NS_01 since NS_55/57 define the same A-MPR requirements as NS_01. 
As we also discuss in R2-2207261, this is partly related with the use of NS-values for UL CA in general. Because of this, we see two main approaches for the UL CA case with n77: 1) Using CA_NS_01 for both cells (i.e. signalling nothing for the PCell or the SCells), or 2)  RAN4 defining new “CA_NS_55” and “CA_NS_57” that is used for the extended part of n77, i.e., 3650-3980 MHz, and CA_NS_01 for the "legacy" part of n77, i.e., 3450-3650 MHz. From RAN2 perspective, we would note that the first approach seems better due to several factors: 
1) CA_NS_57(if it’s introduced) and NS_57 does not specify any "real" A-MPR requirements: All it does is refer to CA_NS_01 and NS_01 requirements, respectively. It’s noted that the NS_55/57 were only meant to be used in IDLE/INACTIVE mode, i.e., to prevent UEs without extendedBand-n77-2-r17 from camping on the extended n77 spectrum.
2) SCells are deactivated in HO by default in Rel-15, but they can be kept activated starting from Rel-16 onwards. But even when they are activated, normally nothing is transmitted over SCell during the handover procedure (i.e., any impacts to UL emissions would only occur after the handover).
3) RAN2 has a general principle wherein HO command contents of target PCell configuration should be same as the target PCell SIB1 contents (where applicable), which is to allow UE to read SIB1 at any point before, during or after handover (i.e., up to UE implementation if SIB1 is read or not). This may cause a case that the UE overwrites any parameter that network might provide via dedicated signalling, which could create unpredictable UE behaviour. However, in terms of the NS-value, since this only applies for PCell (as UE doesn't read SCell SIBs), the unpredicable UE behaviour is limited to PCell. Even if HO command would provide CA_NS_01 with PCell while the target cell broadcasts NS_57, it’s not a problem if the UE behaviour with extendedBand-n77-2-r17 is defined in a way that the UE follows CA_NS_01 even if NS_57 is broadcast.
4) CA_NS_01 is defined as absence of signalled NS_value, i.e. network signals no NS-value. This makes it more signalling efficient than signalling CA_NS_57 in the HO command.
Observation 5: Using CA_NS_01 in signalling (i.e., no NS-value is signalled) has smaller overhead than using a newly defined CA_NS_57 and works in all cases (since NS_01, CA_NS_01 ad CA_NC_NS_01 are defined for all band combinations)
As we have discussed, the main issue of contention seems to be whether NS_01 is allowed to be signalled for n77 cells even when they are broadcasting only NS_55 or NS_57. As we have explained, this is partly stemming from the ambiguity in RAN2 specifications on how NS-values are used in intra-band UL CA. In our view the used NS-value for intra-band UL CA is according to the NS_CA (if any), which would mean that in most cases network typically signals nothing (as NS_CA_01 is used). This will still require some modification to the RRC specification wording: As we discuss in R2-2207261, this can be resolved by just using the CA NS-values and thus aligning with LTE specifications. 
Proposal 1: Clarify in RRC that for intra-band UL CA, the values that need to be the same for all serving cells in the same band refer to the CA_NS-values and both PCell and SCells use the same value.
Proposal 2: Adopt the same solution for both NS_55 and NS_57.
2.2	UE capabilities for NS-values for n77 
RAN#96 also indicated that any concerns with UE capabilities should be resolved: However, looking at the existing capabilities, it seems that form RAN2 perspective nothing needs to be added as the support of NS-values is already clearly captured, as shown by below excerpt from TS38.306:
	extendedBand-n77-r16
This field is only applicable for UEs that indicate support for band n77. If present, the UE supports the restriction to 3450 - 3550 MHz and 3700 - 3980 MHz ranges of band n77 in the USA as specified in Note 12 of Table 5.2-1 in TS 38.101-1 [2]. If absent, the UE supports only restriction to the 3700 - 3980 MHz range of band n77 in the USA. A UE that indicates this field shall also support NS value 55 as specified in TS 38.101-1 [2].
	UE
	No
	No
	No

	extendedBand-n77-2-r17
This field is only applicable for UEs that indicate support for band n77. If present, the UE supports the restriction to 3450 - 3650 MHz and 3650 - 3980 ranges of band n77 in Canada as specified in Note 12 of Table 5.2-1 in TS 38.101-1 [2]. If absent, the UE supports only restriction to the 3450 - 3650 MHz range of band n77 in Canada. A UE that indicates this field shall also support NS value 57 as specified in TS 38.101-1 [2].
	UE
	No
	No
	No



Observation 6: Current UE capabilities for n77 extensions already mandate support of the corresponding NS-values NS_55 and NS_57.
Proposal 3: No changes are needed to UE capabilities for band n77 extensions.

3	Conclusion
This document has made the following observations:
Observation 1: Like NS_55 for US, NS_57 was introduced only for the purpose of preventing IDLE/INACTIVE mode UE without extendedBand-n77-r17 from camping on 3650-3980 MHz in n77.
Observation 2: The current RRC restriction seems to create trouble for CA where PCell and UL SCell are not in the same part of band n77.
Observation 3: Since NS_55/57 are not defined in the legacy part of n77 (for either US or Canada), there is always a discrepancy in how NS-values can be used in PCell and (UL) SCell(s).
Observation 4: UE supporting NS_55/57 always also supports NS_01 since NS_55/57 define the same A-MPR requirements as NS_01. 
Observation 5: Using CA_NS_01 in signalling (i.e., no NS-value is signalled) has smaller overhead than using a newly defined CA_NS_57 and works in all cases (since NS_01, CA_NS_01 ad CA_NC_NS_01 are defined for all band combinations)
Observation 6: Current UE capabilities for n77 extensions already mandate support of the corresponding NS-values NS_55 and NS_57.
And proposed the following:
Proposal 1: Clarify in RRC that for intra-band UL CA, the values that need to be the same for all serving cells in the same band refer to the CA_NS-values and both PCell and SCells use the same value.
Proposal 2: Adopt the same solution for both NS_55 and NS_57.
Proposal 3: No changes are needed to UE capabilities for band n77 extensions.
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