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1. [bookmark: OLE_LINK5][bookmark: OLE_LINK6]Introduction
In RAN#99 meeting, a follow-up WI was approved in order to specify respective requirements [1]. In the SI phase, RAN4 have achieved some progress on requirements based on specific UE architecture. Also, some remaining issues on CA_n5-n8 were unsettled such as RAN2 impact of non-simultaneous n5 DL + n8 UL and new band definition. This contribution will provide our view on these open issues.
2. Discussion
	[bookmark: _Toc129096968]5.1	CA_n5-n8
[bookmark: _Toc129096969]5.1.0	General
Generally, in this study item, some high level implementations were discussed and shown as below.
1) Full band n5 and n8 RF filters implementation with option 1 and option2:
Option 1: Only support 1UL/2DL CA. Single UL in n5
[bookmark: OLE_LINK23]Option 2: Support both 1UL/2DL and 2UL/2DL CA. Non-concurrent n5 DL and n8 UL
Note: Potential impacts on RAN2 are observed
2) Dedicated RF filters implementation with partial frequency range
Option 3: Support both 1UL/2DL and 2UL/2DL CA. Dedicated filter to allow simultaneous n5 DL and n8 UL


To solve spectrum overlap issue, RAN4 identify three options above and summarize the pros and cons in TR 38.872 [2]. For option 2, non-simultaneous n5 DL and n8 UL was assumed for CA configuration but potential RAN2 impact would be observed. Base on the existing RAN2 specification, UE capabilities of simultaneous transmission and reception in TDD-TDD and TDD-FDD inter-band NR CA are defined. Therefore, one solution is to define an additional UE capability to indicate whether the UE supports simultaneous transmission and reception in FDD-FDD inter-band NR CA. This solution is also mentioned in [3].
To our understanding, non-simultaneous operation to realize 2UL/1DL CA configuration can also rely on network implementation. Network side can do the scheduling based on the specific CA configuration. Nevertheless, RAN4 can send an LS to ask whether 2UL/1DL CA configuration would have RAN2 impact. The final decision should be left up to RAN2.  
Proposal 1: Introduce one new UE capability to indicate whether to allow simultaneous operation or not for FDD-FDD band combination.
Proposal 2: RAN4 send an LS to RAN2 to ask whether 2UL/1DL CA configuration would have potential RAN2 impact. The final decision should be left up to RAN2. 

	As all the implementations are not excluded and UE can support them optionally, a solution is needed to further distinguish these different implementations. The following options can be further discussed.
· Option 1: New bands would be required.
· Option 2: New bands would not be required. An optional signalling/capability solution can be designed for the BS and UE to distinguish these different implementations.
· Option 3: Other are not precluded.


In general, new band definition would be not preferred. Indeed operators have the request on CA operation with the restricted spectrum instead of single carrier operation. We think there is no strong justification to define a new band.
Currently, we think an optional UE capability can be introduced to distinguish the different implementation. The baseline UE capability is with full band filter while the optional UE capability is reported with dedicated filter to realize CA configuration with restricted spectrum. The solution proposed in [4] with notes is a feasible way to support dedicated RF filter. Considering other new spectrum restrictions in the future are possible to be introduced, country or region information can be added in notes to avoid ambiguous issues here. In current specs, the country or region information is also used in the notes for the operating bands to indicate the applicable geographic area.
[image: ]
Figure 1: One solution with notes proposed in [4]
TS 38.101-1 Table 5.2-1 (note only)
	NOTE 1:	UE that complies with the NR Band n50 minimum requirements in this specification shall also comply with the NR Band n51 minimum requirements.
NOTE 2:	UE that complies with the NR Band n75 minimum requirements in this specification shall also comply with the NR Band n76 minimum requirements.
NOTE 3:	Uplink transmission is not allowed at this band for UE with external vehicle-mounted antennas.
NOTE 4:	A UE that complies with the NR Band n65 minimum requirements in this specification shall also comply with the NR Band n1 minimum requirements.
NOTE 5:	Unless otherwise stated, the applicability of requirements for Band n90 is in accordance with that for Band n41; a UE supporting Band n90 shall meet the requirements for Band n41. A UE supporting Band n90 shall also support band n41.
NOTE 6:	A UE that supports NR Band n66 shall receive in the entire DL operating band.
NOTE 7:	A UE that supports NR Band n66 and CA operation in any CA band shall also comply with the minimum requirements specified for the DL CA configurations CA_n66B and CA_n66(2A) in the current version of the specification.
NOTE 8:	This band is applicable in China only.
NOTE 9:	Variable duplex operation does not enable dynamic variable duplex configuration by the network, and is used such that DL and UL frequency ranges are supported independently in any valid frequency range for the band. 
NOTE 10:	When this band is used for V2X SL service, the band is exclusively used for NR V2X in particular regions.
NOTE 11:	This band is unlicensed band used for V2X service. There is no expected network deployment in this band.
NOTE 12:	In the USA this band is restricted to 3450 – 3550 MHz and 3700 – 3980 MHz. In Canada this band is restricted to 3450 – 3650 MHz and 3650 – 3980 MHz.
NOTE 13:	This band is restricted to operation with shared spectrum channel access as defined in 37.213.
NOTE 14:	This band is applicable only in countries/regions designating this band for shared-spectrum access use subject to country-specific conditions.
NOTE 15: The requirements for this band are applicable only where no other NR or E-UTRA TDD operating band(s) are used within the frequency range of this band in the same geographical area. For scenarios where other NR or E-UTRA TDD operating band(s) are used within the frequency range of this band in the same geographical area, special co-existence requirements may apply that are not covered by the 3GPP specifications.
NOTE 16: DL operation in this band is restricted to 1526 – 1536 MHz and UL operation is restricted to 1627.5 – 1637.5 MHz and 1646.5 – 1656.5 MHz.
NOTE 17: For this band, CORESET#0 values from Table 13-5 or Table 13-6 in [8, TS 38.213] are applied regardless of the minimum channel bandwidth.
NOTE 18: [This band is applicable only to RCC countries in accordance with RCC Recommendation 1/21]


Proposal 3: New band would be not required. An optional UE capability can be defined to indicate the different implementation with dedicated filter.
Proposal 4: It is proposed to add country or region information in notes to make specification more future-proof.
3. Conclusion
This contribution gives our views on CA_n5A-n8A. The following proposals are provided: 
Proposal 1: Introduce one new UE capability to indicate whether to allow simultaneous operation or not for FDD-FDD band combination.
Proposal 2: RAN4 send an LS to RAN2 to ask whether 2UL/1DL CA configuration would have potential RAN2 impact. The final decision should be left up to RAN2. 
Proposal 3: New band would be not required. An optional UE capability can be defined to indicate the different implementation with dedicated filter.
Proposal 4: It is proposed to add country or region information in notes to make specification more future-proof.
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The following notes are applied to the above tables:

NOTE 1: This UE channel bandwidth is applicable only to downlink.

NOTE 2: The minimum requirements for intra-band contiguous or non-contiguous CA apply.

NOTE 3: The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1

NOTE 4: This UE channel bandwidth is optional in this release of the specification

NOTE5: Forthis bandwidth, the minimum requirements are restricted to operation when carrier is
configured as an SCell part of DC or CA configuration.

NOTE6: Forthis bandwidth, the minimum requirements are restricted to operation when carrier is
configured as an downlink SCell part of CA configuration

NOTE7: Limited to operation at 3450-3550 MHz and 3700-3980 MHz.

NOTE 8: Power Class 2 is allowed for this uplink combination or single uplink carrier in this
downlink/uplink combination

NOTE9: Power Class 1.5 is allowed for this uplink combination or single uplink carrier in this
downlink/uplink combination
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