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1	Introduction
[bookmark: _Ref178064866]In this document, we discuss an inconsistency for NR CA, related to the agreed solution for extended use of band n77 in the USA.
2	Discussion
2.1	Solution for extended use of band n77 in the USA
In Q3 2021, RAN2/RAN4 and RAN agreed on solution to the extended use of band n77 in the USA. Band n77 (3300 MHz – 4200 MHz) was originally restricted to operations in the range 3700–3980 MHz in the USA (C-band), but opened up for operation also in the range 3450-3550 MHz (DoD-band).
[bookmark: _Hlk95200932]The solution included introduction of:
1. A new UE capability (extendedBand-n77-r16) indicated by UE that support both the original n77 range (C-band) and the added range (DoD-band) in the USA. From TS 38.301:


	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




2. A new NS value (NS_55), indicated in system information in DoD-band cells (operating in the new range 3450-3550 MHz). This prevents idle mode UE that do not indicate support of the extendedBand-n77-r16 to camp and access a DoD-band cell. A network cannot allocate resources in this cell, and existing mobility procedures would fail. It should be noted that the NS value itself does not introduce any UE requirements on additional spurious emission and maximum output power reduction, which is the normal usage of NS values.
From 38.101-1:

Table 6.2.3.1-1: Additional maximum power reduction (A-MPR)
	Network signalling label
	Requirements (clause)
	NR Band
	Channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	NS_55
	NOTE 6
	n77
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	
	N/A

	NOTE 1:	This NS can be signalled for NR bands that have UTRA services deployed
NOTE 2:	No A-MPR is applied for 5 MHz BWChannel where the lower channel edge is ≥ 1930 MHz,10 MHz BWChannel where the lower channel edge is ≥ 1950 MHz and 15 MHz BWChannel where the lower channel edge is ≥ 1955 MHz.
NOTE 3:	Applicable when the NR carrier is within 1447.9 – 1462.9 MHz
NOTE 4:	Applicable when the upper edge of the channel bandwidth frequency is greater than 1980 MHz
NOTE 5:	Applicable when the NR carrier is within 2545 – 2575 MHz
NOTE 6:	This NS value is applicable for cells in the range 3450 – 3550 MHz for operations in the USA. This NS value does not indicate any additional spurious emission and maximum output power reduction requirements.



3. A UE that indicates support of extendedBand-n77-r16 shall also support NS value 55
4. A DoD-band cell would broadcast NS_55.
5. A C-band cell would indicate NS_01 (or, rather, not include field additionalSpectrumEmission, since the default value is NS_01).
2.2 	Problem in NR CA
When developing the solution described in previous section, RAN2 did not consider that NS values are also included not only in system information, but also in dedicated signalling from the gNB to the UE.
In particular, TS 38.331 states the following:
	FrequencyInfoUL field descriptions

	absoluteFrequencyPointA
Absolute frequency of the reference resource block (Common RB 0). Its lowest subcarrier is also known as Point A. Note that the lower edge of the actual carrier is not defined by this field but rather in the scs-SpecificCarrierList (see TS 38.211 [16], clause 4.4.4.2).

	[bookmark: _Hlk95287363]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.

	<cut>



Based on the yellow-marked text above, we understand that for carrier aggregation (CA) with two uplink carriers in n77, both carriers (serving cells) should have the same additionalSpectrumEmission (NS) value signalled to UE.
[bookmark: _Toc95399926]Network configures the same value in additionalSpectrumEmission for all uplink carrier(s) of the same band with UL configured.
This may impose a problem, since the gNB is expected to signal the same values of fields in dedicated signalling to UE (ServingCellConfigCommon) as is signalled in SIB1 (ServingCellConfigCommonSIB). From TS 38331: 
[bookmark: _Toc60777380][bookmark: _Toc90651252][bookmark: _Hlk95287942]–	ServingCellConfigCommon
The IE ServingCellConfigCommon is used to configure cell specific parameters of a UE's serving cell. The IE contains parameters which a UE would typically acquire from SSB, MIB or SIBs when accessing the cell from IDLE. With this IE, the network provides this information in dedicated signalling when configuring a UE with a SCells or with an additional cell group (SCG). It also provides it for SpCells (MCG and SCG) upon reconfiguration with sync.

[bookmark: _Toc95399927]gNB is expected to signal the same values of fields in dedicated signalling to UE (ServingCellConfigCommon) as is signalled in SIB1 (ServingCellConfigCommonSIB).

According to the agreed on solution to the extended use of band n77 in the USA, C-band cells indicate NS_01 in System Information, and a DoD-band cells indicate NS_55 (see section 2.1). 
Scell addition of a DoD-band Scell to a C-band Pcell (and similarly Scell addition of a C-band Scell to a DoD-band Pcell) would obviously violate existing signalling principles. 
· If gNB indicates different NS values for Pcell and Scell, Observation 1 is violated.
· If gNB indicated NS_01 for both Pcell and Scell, Observation 2 is violated.

[bookmark: _Toc95399928]Observation 1 and 2 implies that UL CA with one serving cell in C-band and one serving cell in DoD-band violates TS 38.331.

One possible workaround would be to modify the NS value for the Pcell at Scell Addition (from NS_01 to NS_55). Then both serving cells will have the same NS value. But it would require a “reconfiguration with synch” and is not preferred at Scell addition.
Another solution would be to indicate NS_55 also in the C-band cell. 
· The C-band cell would in SIB1 indicate NS_55 and NS_01,  in that order.
· UE that supports extendedBand-n77-r16 would camp on the cell and apply NS_55.
· UE that does not support extendedBand-n77-r16 would camp on the cell and apply the first-listed NS value it supports, i.e. NS_01.
· The DoD-band cell would in SIB1 indicate NS_55 only.
· UE that supports extendedBand-n77-r16 would camp on the cell and apply NS_55
· UE that does not support extendedBand-n77-r16 would not camp on the cell, since SIB1 does not indicate any NS value that the UE supports.

Since this is a clean solution that is aligned with existing TS 38.331, and that does not depend on certain UE implementation, we propose RAN2 to agree on that NS_55 is broadcast in both C-band cells DoD-band cells.
[bookmark: _Toc95399929]It should be possible to broadcast NS_55 both in C-band cells and DoD-band cells to comply with existing TS 38.331.

Since the applicability of NS values are specified by RAN4 (see text from TS 38.101-1 above), we propose to send LS to RAN4.
[bookmark: _Toc95399930]Agree on the LS to RAN4 provided Annex A.
.
Conclusion
In the previous sections we made the following observations: 
Observation 1	Network configures the same value in additionalSpectrumEmission for all uplink carrier(s) of the same band with UL configured.
Observation 2	gNB is expected to signal the same values of fields in dedicated signalling to UE (ServingCellConfigCommon) as is signalled in SIB1 (ServingCellConfigCommonSIB).
Observation 3	Observation 1 and 2 implies that UL CA with one serving cell in C-band and one serving cell in DoD-band violates TS 38.331.

Based on the discussion in the previous sections we propose the following:
Proposal 1	It should be possible to broadcast NS_55 both in C-band cells and DoD-band cells to comply with existing TS 38.331.
Proposal 2	Agree on the LS to RAN4 provided Annex A.
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1. Overall Description:
RAN2 would like to indicate to RAN4 that for the solution to the extended use of band n77 in the USA, there is currently an inconsistency in TS 38.331 for Uplink CA with one serving in the range 3450 – 3550 MHz (C-band) and one serving cell in the range 3700-3980 MHz (DoD-band). According to TS 38.331, the gNB must configure the same NS value (field additionalSpectrumEmission) for all uplink carrier(s) of the same band, and the same NS value as broadcast in SI.
[bookmark: _Hlk516051685]To comply with existing TS38.331, RAN2 respectfully asks RAN4 to update their specification 38.101-1, table Table 6.2.3.1-1, such that it is possible to broadcast NS_55 both in C-band cells and DoD-band cells of band n77, e.g. as below:

NOTE 6: This NS value is applicable for cells in the range 3450 – 3550 MHz and 3700-3980 MHz for operations in the USA and supported by UEs indicating extendedBand-n77-r16. This NS value does not indicate any additional spurious emission and maximum output power reduction requirements.


2. Actions:
To RAN4 and RAN groups.
ACTION: 	RAN2 respectfully asks RAN4 to update their specification such that it is possible to broadcast NS_55 both in C-band cells and DoD-band cells of band n77.
 

3. Date of Next TSG-RAN WG2 Meeting:
3GPP RAN2#118-e	from 2022-05-16	to 2022-05-27		Electronic Meeting
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