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1	Introduction
At the last RAN2 meeting RAN2 discussed these CRs:
R2-2205870	Terminology for n77 extension	Ericsson	CR	Rel-16	36.306	16.8.0	1848	-	F	TEI17
R2-2205871	Terminology for n77 extension	Ericsson	CR	Rel-17	36.306	17.0.0	1849	-	A	TEI17
R2-2205872	Terminology for n77 extension	Ericsson	CR	Rel-16	36.331	16.8.0	4811	-	F	TEI17
R2-2205873	Terminology for n77 extension	Ericsson	CR	Rel-17	36.331	17.0.0	4812	-	A	TEI17
R2-2205874	Terminology for n77 extension	Ericsson	CR	Rel-16	38.306	16.8.0	0726	-	F	TEI17
R2-2205875	Terminology for n77 extension	Ericsson	CR	Rel-17	38.306	17.0.0	0727	-	A	TEI17

The outcome was that the first two changes were not agreed, while the third change was postponed:
[044] COMMENTS Chair: 
-	Change wording “restriction to” to “operation in” Reasoning: Support is low, and: Even though “restriction to” reads a bit strangely in English it is the wording chosen by RAN4 and the proposed change actually changes the meaning significantly. It seems there is no actual room for mistakes with current text. 
-	Change reference from NOTE 12 of table 5.2-1 to reference of table 5.2-1 Reasoning: Support is medium, and: A UE that indicates support for extendedBand-n77-r16 shall also indicate support for n77, which should make the whole table applicable, while the extendedBand-n77-r16 in fact actually just indicates the support of NOTE 12, so I cannot see anything wrong with the current TS. 
-	Clarification that a UE which supports the NS-value shall also report the UE capability bit extendedBand-n77-r16.  Reasoning: There is ambivalence and no clear support however, I have some sympathy that it is important that this is clear, however A. It is not clear that the proposed change has the wanted effect, maybe a restriction for NS55 need to be specified where NS55 is specified rather than here. B. almost no company seems to have checked whether there is actually any room for mistake. 

[044] Change wording “restriction to” to “operation in” is NOT AGREED. 
[044] Change reference from NOTE 12 of table 5.2-1 to reference of table 5.2-1 is NOT AGREED
[044] The Clarification that a UE which supports the NS-value shall also report the UE capability bit extendedBand-n77-r16 is POSTPONED

The third change that was postponed (i.e. “Clarification that a UE which supports the NS-value shall also report the UE capability bit extendedBand-n77-r16”) was also discussed at plenary (RAN#96), with this outcome:

RP-221789	Extension of operation in the n77 frequency range in Canada	Nokia, Nokia Shanghai Bell
Replaces 
RP-221414
	Nokia: only CR/rev number added compared to previous version; WGs in Aug. can still discuss Canada/US case in 
	RAN2/RAN3
	
	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.

	The document was approved.

In this paper we discuss the third (postponed) change.
[bookmark: _Ref178064866]2	Discussion
Band n77 in USA and Canada were extended. Initially in USA, n77 was limited to 3700 - 3980 MHz but was later extended to 3450 - 3550 MHz and 3700 - 3980 MHz. Initially in Canada, n77 was limited to 3450 - 3650 MHz but was extended to 3450 - 3650 MHz and 3650 – 3980 MHz. Additional regulatory requirements applied to the extended ranges.
Cells in the new range and old range would both advertise n77 in system information. This means a legacy UE (supporting only the old regulatory requirements) may connect to a cell even in the new range which would be wrong. To address this, 3GPP introduced new NS-values for the new ranges (one NS value for USA (55) and one for Canada (57)).
And vice versa, a gNB would not know if a UE supports only the old range or also the new range (with the new regulatory requirements). The gNB may therefore erreoneously hand over a legacy UE to the new range which would be wrong. To address this, 3GPP introduced capability bits which tells the gNB whether the UE supports the new range (one capability bit was added for USA (extendedBand-n77-r16) and one for Canada (extendedBand-n77-2-r17)).
If a UE would support only the new NS value, but not the capability bit. It would result in that the UE connects to a cell in the new range. The gNB would attempt to find an RRC configuration for the UE which matches the UE’s capabilities. But the gNB would fail to do so since the UE does not indicate the UE capability bit. The gNB would then have to address this error case, e.g. by rejecting the UE.
It is clear from current specification that UE supporting the capability bits also supports the NS-values, but the opposite is not mandated. This means that a UE supporting NS-value 55/57 may omit the corresponding capability bits (extendedBand-n77-r16 / extendedBand-n77-2-r17). See the following highlighted:
	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



The correct way to implement the extended bands is that UEs must either support both the NS-value 55/57 and extendedBand-n77-r16/extendedBand-n77-2-r17 or neither of them. But as explained, it is not mandated that UEs supporting the NS-value also indicates the capability bits.
RAN2 discussed this topic at the last RAN2 meeting and all companies agreed that the correct behaviour is as above, (i.e. either “both” or “neither”), but were reluctant to capture that support for the NS-values goes together with support for the capability bit. To avoid potential erroneous implementations which needs special handling in gNBs, we want to clarify this.
[bookmark: _Toc110353590]Capture in specification that UEs supporting NS value 55 indicates extendedBand-n77-r16, and UEs supporting NS value 57 indicates extendedBand-n77-2-r17.

A draft CR is found in R2-22XXXXX which can be used as baseline when implementing this change.
3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Capture in specification that UEs supporting NS value 55 indicates extendedBand-n77-r16, and UEs supporting NS value 57 indicates extendedBand-n77-2-r17.
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