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According to the RAN4#102-e meeting discussion on the n77 spectrum in Canada, the n77 spectrum in Canada is extended from 3450-3650 MHz (2022 devices) to 3450-3980 MHz range (2023+ devices), and RAN4 sent an LS [2] to RAN2 to ask for the following two functions:
· Function 1 (as highlighted in yellow): To use capability bit to differentiate the UE capable of operating in the full range 3450-3980 MHz in Canada.
· Function 2 (as highlighted in green): To bar devices not supporting accessing a cell in 3650-3980 MHz from IDLE mode via the “New NS value”.
The related RAN2 actions from the RAN4 LS are quoted below:
	RAN4 has discussed the above issue [1] and recommended a solution similar to that for US n77 band for enabling the signaling indication in Rel-17.
· A capability bit- to indicate that a UE is capable of operating in the full range 3450-3980 MHz in Canada.
· New NS value:  is only applicable in the range 3650-3980 MHz in Canada and used for barring existing devices not indicating capability bit from accessing a cell in 3650-3980 MHz from IDLE mode. The NS value will be defined in RAN4 when RAN2 decides to define the signaling bit.
RAN4 also welcomes RAN2 to find more general solution in this regards.


From our understanding, the new capability bits are used for the CONNECTED UE mobility/configuration, and barring the legacy device are related to the IDLE/INACTIVE mobility/configuration. In this contribution, we provide our understandings on how RAN2 supports the above two functions as requested by RAN4.
Discussion
Barring IDLE/INACTIVE UE
According to the 38.331 specification [3] as quoted below, NR supports the following configurations to bar the legacy UE:
· cellBarred: Used to bar the UE from accessing the cell.
· intraFreqReselection: Used to prohibit the intra frequency reselection while the UE is barred from the cell.
· uac-BarringForCommon: Used to bar the UE from accessing the cell per access category, if uac-BarringPerPLMN-List is not applicable for the UE.
· uac-BarringPerPLMN-List: Used to bar the UE from accessing the cell per access category per PLMN.
· uac-AccessCategory1-SelectionAssistanceInfo and uac-AC1-SelectAssistInfo-r16: Used to indicate whether Access Category 1 applies to the UE.
	38.331: MIB
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	38.331: SIB1
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	38.331: SIB1 Release-16:
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From our understanding, the legacy UE not supporting “3650-3980 MHz” will not search “3650-3980 MHz”, and does not need to be barred. Only the legacy UE supporting “3650-3980 MHz” but not supporting the new NS value needs to be barred. According to 38.331 [3] and 38.101 [2], the NS values (i.e. additionalSpectrumEmission) is configured as a common configuration for all carriers of the same band across all operators sharing the same network. Then all legacy UEs not supporting the new NS value should be barred for the band providing the new NS value.
Observation 1: The NS values (i.e. additionalSpectrumEmission) is configured as a common configuration for all carriers of the same band across all operators sharing the same network.
Observation 2: All legacy UEs supporting “3650-3980 MHz” but not supporting the new NS value should be barred for the band providing the new NS value.
According to the 38.304 specification [4], the UE can be barred for a specific frequency for 300 seconds when the barred cell with the field intraFreqReselection in MIB message set to "not allowed". Namely the UE will exclude the frequency for cell selection and reselection for 300 seconds.
Observation 3: The legacy UE can be barred for a specific frequency for 300 seconds when the barred cell with the field intraFreqReselection in MIB message set to "not allowed".
As the legacy UEs are already in the field, we can only use the existing barring solutions/parameters to bar the legacy UEs. If one legacy bar configuration is selected to bar the legacy UE, RAN2 needs to introduce extra bar configurations to control the access of new UEs supporting both “3650-3980 MHz” and new NS value.
Observation 4: If one legacy bar configuration is selected to bar the legacy UE, RAN2 needs to introduce extra bar configurations to control the access of new UEs supporting both “3650-3980 MHz” and new NS value.
For cellBarred, we think that the parameter should be common for all UEs, regardless of whether the UE supports the new NS value or not, as the network may need some cell maintenance operation for a cell regardless of the UE types. To bar all legacy UEs of the network for “3650-3980 MHz”, the cell can provide uac-BarringForCommon and set the field intraFreqReselection in MIB message to "not allowed", uac-BarringPerPLMN-List should not be provided.
Proposal 1: cellBarred is kept as common for all UEs.
Proposal 2: To bar all legacy UEs not supporting the new NS value for “3650-3980 MHz” of n77, the cell provides uac-BarringForCommon and set the field intraFreqReselection in MIB message to "not allowed", and uac-BarringPerPLMN-List/uac-AccessCategory1-SelectionAssistanceInfo/ uac-AC1-SelectAssistInfo-r16 are not provided.
As the analysis and observation 4 given above, in order to control the access of new UEs supporting the new NS value for “3650-3980 MHz” of n77, the cell needs to provide a new set of UAC parameters, i.e. uac-BarringInfo-r17 including uac-BarringForCommon-r17, uac-BarringPerPLMN-List-r17, uac-BarringInfoSetList-r17 and uac-AC1-SelectAssistInfo-r17. The new UE shall ignore the legacy uac-BarringInfo when uac-BarringInfo-r17 is configured. An example of the ASN.1 change can be found in the Annex.
Proposal 3: Introduce a new set of UAC parameters (i.e. intraFreqReselection-r17 and uac-BarringInfo-r17 including uac-BarringForCommon-r17, uac-BarringPerPLMN-List-r17, uac-BarringInfoSetList-r17 and uac-AC1-SelectAssistInfo-r17) to control the access of new UEs supporting the new NS value for “3650-3980 MHz” of n77.
Proposal 4: The new UEs supporting the new NS value for “3650-3980 MHz” of n77 shall ignore uac-BarringInfo when uac-BarringInfo-r17 is configured, and ignore intraFreqReselection when intraFreqReselection-r17 is configured.
Capability bit
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Figure 2-1 the auctioned spectrum in Canada and US
According to the auctioned spectrum in Canada as shown above, the full range 3450-3980 MHz in Canada is not the full range of n77 3300-4200 MHz. According to the current UE capability bit reported, the UE can indicate band number n77 and extendedBand-n77-r16. The following text extracted from 38.306 for extendedBand-n77-r16 states that the UE indicating extendedBand-n77-r16 shall support 3450 - 3550 MHz and 3700 - 3980 MHz of n77 and NS value 55.
	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


Thus we could have the following types of UEs:
· Legacy Canada UE (only certified in frequency range A (3450-3650 MHz)): indicates band number n77
· New Canada UE (certified in frequency range A+B (3450-3980 MHz)): indicates band number n77 and new capability bits for both “3450-3980 MHz” of n77 and new NS value.
· Legacy US UE type-1 (only certified in frequency range C (3700-3980 MHz)): indicates band number n77
· Legacy US UE type-2 (certified in frequency range C+D (3700-3980 MHz and 3450-3550 MHz)): indicates band number n77 and extendedBand-n77-r16
· Legacy global UE (certified in frequency range C (3300-4200 MHz), but can’t identify the new NS value and can’t report new UE capability): indicates band number n77
· New global UE (certified in frequency range C (3300-4200 MHz), and may identify the new NS value and report new UE capability): indicates band number n77 and new capability bits for both full range “3300-4200 MHz” of n77 and new NS value.
In order to differentiate new UEs, RAN2 needs to define the capability bits for both “New Canada UE” and “New global UE” as listed above.
Proposal 5: Introduce capability bits to identify the following two types of UEs:
· New Canada UE supporting “3450-3980 MHz” of n77 and new NS value
· New global UE supporting “3300-4200 MHz” of n77 and new NS value
One solution to differentiate “New Canada UE” and “New global UE” from other UEs is to introduce two capability bits for each new UE type. However one concern is that RAN4 may introduce more fragmented frequency ranges within a single band, and more NS value requirement. Then to make the capability bits more future proof, the UE capability bits can indicate the frequency range index and the NS value per band, so as to provide a more generic solution as suggested by RAN4.
Proposal 6: RAN2 is kindly requested to discuss the following two solutions:
· Solution 1: Introduce two capability bits, one for new Canada UE supporting “3450-3980 MHz” of n77 and new NS value and one for new global UE supporting “3300-4200 MHz” of n77 and new NS value.
· Solution 2: Introduce one bitmap per band, each bit indicating the supported frequency range index and the supported NS value.

Conclusions
According to the analysis given above, we have the following observations and proposals:
Observation 1: The NS values (i.e. additionalSpectrumEmission) is configured as a common configuration for all carriers of the same band across all operators sharing the same network.
Observation 2: All legacy UEs supporting “3650-3980 MHz” but not supporting the new NS value should be barred for the band providing the new NS value.
Observation 3: The legacy UE can be barred for a specific frequency for 300 seconds when the barred cell with the field intraFreqReselection in MIB message set to "not allowed".
Observation 4: If one legacy bar configuration is selected to bar the legacy UE, RAN2 needs to introduce extra bar configurations to control the access of new UEs supporting both “3650-3980 MHz” and new NS value.
Proposal 1: cellBarred is kept as common for all UEs.
Proposal 2: To bar all legacy UEs not supporting the new NS value for “3650-3980 MHz” of n77, the cell provides uac-BarringForCommon and set the field intraFreqReselection in MIB message to "not allowed", and uac-BarringPerPLMN-List/uac-AccessCategory1-SelectionAssistanceInfo/ uac-AC1-SelectAssistInfo-r16 are not provided.
Proposal 3: Introduce a new set of UAC parameters (i.e. intraFreqReselection-r17 and uac-BarringInfo-r17 including uac-BarringForCommon-r17, uac-BarringPerPLMN-List-r17, uac-BarringInfoSetList-r17 and uac-AC1-SelectAssistInfo-r17) to control the access of new UEs supporting the new NS value for “3650-3980 MHz” of n77.
Proposal 4: The new UEs supporting the new NS value for “3650-3980 MHz” of n77 shall ignore uac-BarringInfo when uac-BarringInfo-r17 is configured, and ignore intraFreqReselection when intraFreqReselection-r17 is configured.
Proposal 5: Introduce capability bits to identify the following two types of UEs:
· New Canada UE supporting “3450-3980 MHz” of n77 and new NS value
· New global UE supporting “3300-4200 MHz” of n77 and new NS value
Proposal 6: RAN2 is kindly requested to discuss the following two solutions:
· Solution 1: Introduce two capability bits, one for new Canada UE supporting “3450-3980 MHz” of n77 and new NS value and one for new global UE supporting “3300-4200 MHz” of n77 and new NS value.
· Solution 2: Introduce one bitmap per band, each bit indicating the supported frequency range index and the supported NS value.
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Annex

SIB1-v17xy-IEs ::=               SEQUENCE {
uac-BarringInfo-v17xy                   SEQUENCE {
	intraFreqReselection-v17xy            ENUMERATED {allowed, notAllowed},
        uac-BarringForCommon-v17xy            UAC-BarringPerCatList                                           OPTIONAL,   -- Need S
        uac-BarringPerPLMN-List-v17xy         UAC-BarringPerPLMN-List                                         OPTIONAL,   -- Need S
        uac-BarringInfoSetList-v17xy          UAC-BarringInfoSetList,
        uac-AC1-SelectAssistInfo-v17xy     SEQUENCE (SIZE (2..maxPLMN)) OF UAC-AC1-SelectAssistInfo-r16       OPTIONAL,   -- Need S
}                                                                                                         OPTIONAL,   -- Need R                                                                        
nonCriticalExtension             SEQUENCE {}                                                        OPTIONAL
}

image3.png
ENUMERATED {a, b, c}




image4.png
uac-BarringInfo-v1630 SEQUENCE {
electassistInto-rle (STZE (2..maxPLMN)) OF UAC-ACl-SelectAssistInfo-ris
¥ oPTION

NAL, -- Need §





image5.png
UAC-AC1-SelectAssistInfo-rlé

ENUMERATED {a, b, ¢, notConfigured)




image6.png
3300

1) Original n77 in US

2) Extended n77 in US

3) Current n77 in Canada

4) Extended n77 in Canada

4200

3700-3980 MHz

3450-
3550

3700-3980 MHz

3450-3650





image1.png
systenFraneliunber
‘subCarrierSpacingCommon
ssb-SubcarrierOffses
anrs-TypeA-Position
pdcch-ConzigSIEL

Spare

SEQUENCE {
BIT STRING (SIZE_(6)),
ENUMERATED {scelSorsd, scs3dorl2g},
INTEGER (0..15),
ENUMERATED {pos2, pos3},
BDCCH ConfigSIEL,

BIT STRING (SIZE (1))




image2.png
uac-BarringInfo SEQUENCE {

vac-BarringForCommo: UAC-BarringPerCacList OPTIONAL, Need 5
vac-BarringPerPLUN-List UAC-BarringPerPLMN-List OPTIONAL, Need 5
uvac-BarringInfoSetList UAC-BarringInfoSetlist,
uac-AccessCategoryl-SelectionAssistancelnfo CHOICE {

‘plmnComme UAC-AccessCategoryl-SelectionAssistanceInfo,

individualPLMNLisc SEQUENCE (SIZE (2..maxPLMN)) OF UAC-AccessCategoryl-Selectionhssistancelnfo
) OPTIONAL  -- Need S

3 OPTIONAL, -- Need R





