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1 Introduction
In [1], RAN2 sent LS to RAN4 to ask a number of questions related to the baseband processing capabilities and a number of RF parameters. The questions are as follows
RAN2 would like to ask RAN1/4 inputs for the following questions related to the remaining parameters in BPC: 

Q1. RAN2 understands that SCS support is separate for UL and DL and is dependent on the operating RF band, so does RAN4/1 view that the baseband processing capabilities in the BPC table depend on SCS used? If so, RAN2 has further questions as below:
Q1.1: Does RAN4 see a need to signal the SCS capability per CC in the BPC?
Q1.2: Does RAN4 see a need to signal the SCS capability separately for UL and DL in the BPC? 
Q2. What should be value ranges for supportedBW-PerCC which is reported per CC in BPC? 

According to RP-172832, RAN2 is also tasked to introduce signalling support for channel bandwidths as the following:

· Maximum channel bandwidth supported in each band for DL and UL separately and for each SCS that UE supports 
· UE shall support any Rel-15 channel bandwidth as defined in 38.101-1 v15.0.0 that is smaller than its UE supported maximum channel bandwidth

RAN2 plan to implement according to the RAN plenary agreement unless RAN4 indicates otherwise.

With regards to the above, RAN2 wold like to ask RAN4:
Q3. How does RAN4 intend to define the carrier bandwidth and the number of aggregated intra-frequency carriers? Is that supposed to be done by the bandwidth class (as in LTE) or by other means?

Q4. What is the relationship between the carrier bandwidth of aggregated carriers and the maximum channel bandwidth supported by the UE? 
In this contribution, we would like to provide some tentative replies to the questions.
2 Discussion
Regarding SCS, RAN4 reached the agreements on the mandatory SCS-es for different frequency ranges in [2, 3]. The support of 60KHz SCS is still under discussion.
For Q1, in general, we do not think that the baseband processing capability is expected to depend on the mandatory SCS-es supported by UE. The baseband capabilities would cover too many features. If in principle the supported baseband features depend on the SCS used, there would be unnecessary limitations on the network deployment. 
But we do see some possible reasons behind the question. Below is the BPC signalling structure, which is copied from the running CR for 38.331. As we can see, the basebandParameterPerCC includes the bandwidthPerCC-DL/UL as well as supportedSubcarrierSpacingList and other baseband capabilities.
[image: image1.png]SupportedBasebandProcessingCombination ::= SEQUENCE (SIZE (1..maxBasebandProcComb)) OF BasebandProcessingCombination

BasebandProcessingCombination ::= SEQUENCE {
basebandParametersPerBand SEQUENCE (SIZE (1..maxSimultanecusSands)) OF BasebandParametersPerBand
-- FFS on other parameters

BasebandParametersPersand SEQUENCE {
ca-BandwidthClassDL CA-BandwidthClass OPTIONAL,
ca-BandwidthClassUL CA-BandwidthClass OPTIONAL,
basebandParametersPercC SEQUENCE (SIZE (1..maxNrofCC)) OF BasebandParametersPerCC,

FFS on other parameters

BasebandParametersPerCC ::= SEQUENCE {
bandwidchPerCC-DL ‘BandwidchPercC OPTIONAL,
bandwidthPerCC-UL BandwidthPercC OPTIONAL,
SuppOrtedMINO-CapabilityDL MINO-Capability OPTIONAL,
SuppOrtedMINO-CapabilitylL MINO-Capability OPTIONAL,
supportediiodulationOrderDL ModulationOrder OPTIONAL,
supportediiodulationOrderlL ModulationOrder OPTIONAL,
supportedSubCarrierSpacingList SupportedSubCarrierSpacingList, - FFS if supportedSubCarrierSpacing is included per Band or per CC and

whether to separate one for DL and UL.
-~ FFS on other parameters
B




Firstly, there is a dependency between the bandwidth per CC and the SCS used. As we can see from 38.101 or 38.817, the supported bandwidths depend on SCS for the same band. For example, the minimum supported channel bandwidth for 15KHz SCS is 5MHz for Band n1, while it is 10MHz for 30KHz/60KHz SCS. If the supported bandwidth was reported in terms of MHz, the corresponding SCS used would need to be indicated together.
Secondly, as discussed for the feature group of mixed numerologies for NR CA, the SCS supported for each CC may need to be indicated for a band combination. There would be additional restrictions on the SCS used per CC when CA is configured compared to the supported SCS when the single CC is configured. Only a subset of SCS combinations across the aggregated CC-es may be supported. 
So to Q1, we observe the dependency between the supported channel bandwidths and SCS used, and the additional restriction on the supported SCS per CC when CA is configured considering the capability for mixed numerologies for CA.
· Observation 1: To Q1, there is dependency between the supported channel bandwidths and the SCS used.

· Observation 2: To Q1, there would be additional restrictions on the SCS-es used per CC when CA is configured such that only a subset of SCS combinations across CC-es can be used.
And for Q1.1 and Q1.2, since RAN4 agreed the mandatory SCS-es for each NR frequency range, we do not see the need to keep the SCS capability signalling in general. But linked to the supported bandwidthPerCC-DL/UL, the SCS used should be indicated for DL and UL separately.
· Observation 3: To Q1.1 and Q1.2, linked to the supported bandwidthPerCC-DL/UL, the SCS used should be indicated for DL and UL separately in BPC table, although there are agreements on the mandatory SCS-es for each NR frequency range.
For Q2, according to the RAN#78 agreement, the bandwidths in TS38.101-1 v15.0.0 are mandatory on a single CC for each supported band for each supported SCS for FR1. The reported bandwidth range in BPC should be aligned with the bandwidth value range for a single CC. So for FR1, the value ranges for supportedBW-PerCC should be up to 100MHz.

In our view, the minimum value of supported bandwidth and the granularity of reported bandwidth would need more consideration for the forward compatibility. At least, 5MHz bandwidth as the minimum channel bandwidth can be reported.
· Proposal 1: To Q2, the value range for supportedBW-PerCC should be from 5MHz to 100MHz for FR1 and from 50MHz to [400]MHz for FR2 regardless of the SCS used.
For Q3 and Q4, more discussions are needed following the agreed way forward on CA bandwidth class (R4-1801204).
3 Conclusions

In this contribution, we discussed the questions raised by RAN2 in the corresponding LS. We had the following observations and proposals.
· Observation 1: To Q1, there is dependency between the supported channel bandwidths and the SCS used.

· Observation 2: To Q1, there would be additional restrictions on the SCS-es used per CC when CA is configured such that only a subset of SCS combinations across CC-es can be used.

· Observation 3: To Q1.1 and Q1.2, linked to the supported bandwidthPerCC-DL/UL, the SCS used should be indicated for DL and UL separately in BPC table, although there are agreements on the mandatory SCS-es for each NR frequency range.

· Proposal 1: To Q2, the value range for supportedBW-PerCC should be from 5MHz to 100MHz for FR1 and from 50MHz to [400]MHz for FR2 regardless of the SCS used.
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