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Discussion and decision
1. Introduction
RAN#78 endorsed a way forward on the UE support for maximum channel bandwidth for NR [1]. RAN2 was tasked to work on the following.
	· RAN2 should introduce the signaling support for channel bandwidths as 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 shall consider that new maximum channel bandwidths could be added in the future and signaling should be forward compatible

· RAN2 should consider that new channel bandwidths (lower than maximum defined for the band) could be added in the future and signaling should be forward compatible


In this document we discuss two possible UE capability signalling solutions addressing the above requirement.

NOTE: Changes from R2-1803112
· 10, 15 and 60MHz are excluded from the maximum channel bandwidth
· Solution 2 was added in Section 2
2. Discussion
2.1. Solution 1: New signalling structure for maximum channel bandwidth
Based on the signalling requirements as captured in [1], we propose the following framework for the UE capability signalling.

1. Supported maximum channel bandwidth is signalled for each supported subcarrier spacing, per direction (UL and DL) per band
2. Make sure some spare values are defined within the field indicating supported maximum channel bandwidth

According to TS38.101, the supported channel BW is as follows. However, 10, 15 and 60MHz are not defined as the maximum channel bandwidth in any of the defined bands. If defined in ENUMERATED format, this already leaves 6 spare values. 
· {5, (10), (15), 20, 25, 30, 40, 50, (60), 80, 100, 200, 400} MHz

Based on the above considerations, an example ASN.1 structure is provided below.
-------------------
SupportedBandListNR ::=  SEQUENCE (SIZE (1..maxBandsNR)) OF SupportedBandNR

SupportedBandNR ::=      SEQUENCE {

             
bandNR                           

FreqBandIndicator,

             
maxBandwidthPerSCS-DL      MaxBandwidthPerSCS
maxBandwidthPerSCS-UL      MaxBandwidthPerSCS
}

MaxBandwidthPerSCS     ::=       SEQUENCE {

scs15               MaxBandwidth    OPTIONAL,

scs30               MaxBandwidth    OPTIONAL,

scs60               MaxBandwidth    OPTIONAL,

scs120             MaxBandwidth    OPTIONAL

}

MaxBandwidth    :=          ENUMERATED    {mhz5, mhz20, mhz25, mhz30, mhz40, mhz50, mhz80, mhz100, mhz200, mhz400, spare6, spare5, spare4, spare3, spare2, spare1} 

------------------------

2.2. Solution 2: Non-CA band combination signalling (reusing the current structure)
The current Baseband Processing Combination (BPC) capability structure already allows indicating supported combination of subcarrier spacing and the maximum channel bandwidth as follows.

DL
BasebandParametersPerCC-DL ::= SEQUENCE {

-- R4 2-2: Simultaneous reception or transmission with same or  different numerologies in CA

-- It is expressed by the combination of SCS whether simultaneous RxTx is supported or not.


supportedSubcarrierSpacingDL



SubcarrierSpacing,

-- Accoding to the RAN4 LS R4-1803563, maximum Bandwidth supported per CC is added in BPC

-- FFS how to work together with BCS and max BW for each CC to be defined for each CA band combination in the RAN4 spec.


supportedBandwidthDL

CHOICE {



fr1



ENUMERATED {mhz5, mhz10, mhz15, mhz20, mhz25, mhz30, mhz40, mhz50, mhz60, mhz80, mhz100},



fr2



ENUMERATED {mhz50, mhz100, mhz200, mhz400}


},
[…]
UL

BasebandParametersPerCC-UL ::= SEQUENCE {

-- R4 2-2: Simultaneous reception or transmission with same or  different numerologies in CA

-- It is expressed by the combination of SCS whether simultaneous RxTx is supported or not.


supportedSubcarrierSpacingUL



SubcarrierSpacing,
-- Accoding to the RAN4 LS R4-1803563, maximum Bandwidth supported per CC is added in BPC

-- FFS how to work together with BCS and max BW for each CC to be defined for each CA band combination in the RAN4 spec.


supportedBandwidthUL

CHOICE {



fr1




ENUMERATED {mhz5, mhz10, mhz15, mhz20, mhz25, mhz30, mhz40, mhz50, mhz60, mhz80, mhz100},



fr2




ENUMERATED {mhz50, mhz100, mhz200, mhz400}


},
[…]
In LTE, we had the concept of non-CA band combination to signal UE capabilities for single carrier operation. We could then allow the for NR for standalone and EN-DC combination where the NR side is non-CA, to achieve the same goal as indicated by the RAN way forward.
With the agreement from RAN2#101 meeting to have explicit linking between RF band combination and BPC, it is possible to indicate the supported combination of subcarrier spacing and the maximum channel per RF band.

It should be noted however that this approach requires signalling multiple BPC entries to indicate the maximum channel bandwidth for different subcarrier spacing, which also results in repeating other UE capabilities in the BPC structure. This indeed seems quite significant amount of overhead.
3. Conclusion
In this document we discussed two possible UE capability signalling solutions based on the signalling requirement as captured in [1].
Proposal:
RAN2 is asked to discuss the solutions described in this document and agree on one of them.

· Solution 1: New signalling structure for maximum channel bandwidth
· Solution 2: Non-CA band combination signalling (reusing the current structure)
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