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1	Introduction
RAN-80 agreed a way forward ([2]) on the usage of so-called Supplementary Downlink (SDL) Bands and Supplementary Uplink (SUL) Bands. The way forward document proposed the following:
	Ensure in Rel-15 to allow configuration of a cell where the only UL signalled in SIB is in a RAN4-defined SUL band, and where the DL is in a RAN4-defined SDL band or in a TDD band. PRACH transmissions initiated only on the SUL should be supported.
Task RAN2 to check if complete support for SDL+SUL in Rel-15 is already ensured and whether a specific capability is required, and if needed to complete the support
Task RAN4 to determine how to define pairing of bands defined as SDL bands and SUL bands, e.g. whether it should be introduced as new FDD band or new (non-CA) band combination
RAN2 and RAN4 to coordinate as needed.



RAN2-102 has already discussed the matter in the session on ED-DC corrections in which it was raised by company contributions. 
[bookmark: _Ref178064866]2	Discussion
2.1	RRCReconfiguration
At the previous RAN2 meeting it was discussed whether the NW would have to make use of the “SUL functionality” in a deployment with SDL and SUL bands. As we clarified there, the NW could configure the combination of one UL and one DL carrier in different bands without the "SUL functionality" in RRC. Only if the NW intends to configure UEs with two UL carriers for a single DL carrier, the RRC signalling for SUL (supplementaryUplinkConfig) is needed.
Correspondingly, the following agreement was captured [1]:
	=> RAN2 has the understanding that the current RRC signalling would support configuring a serving cell with one downlink and one uplink carrier on different bands using the fields frequencyInfoDL and the uplinkConfigCommon=> frequencyInfoUL in ServingCellConfigCommon. It is up to RAN4 whether they intend to define such band combinations or whether there are any non-signalling related problems.



[bookmark: _Toc517387631]RAN2 agreed already in the previous meeting that the RRCReconfiguration supports already the configuration of serving cells with one downlink and one uplink carrier from different (SDL- and SUL-) bands. 
[bookmark: _Toc517387632]RAN2 concluded that the “SUL functionality” introduced in NR is not needed to support such deployments, unless the NW intends to configure UEs with two UL carriers within a serving cell (which was not the request from RAN plenary).
2.2	TDD SDL band 
In their way-forward document, RAN plenary also asked for the special case “where the DL is ... in a TDD band”. In principle, also such a scenario is supported by the RRCReconfiguration structure since there are currently no restrictions which band numbers to include in FrequencyInfoUL and FrequencyInfoDL. 
[bookmark: _GoBack]However, one should note that each serving cell configuration (ServingCellConfigCommon) comprises only one instance of tdd-UL-DL-ConfigurationCommon which, by RAN1’s definition, determines the uplink and downlink subframes in this serving cell. We assume that RAN1 has so far not discussed the case where only either UL or DL are on a TDD band whereas the other is on a FDD band. In such cases, the TDD configurations in ServingCellConfigCommon and ServingCellConfig should only apply to the TDD carrier(s) in this serving cell. 
For example: If, as requested by plenary, the DL happens to be on an FDD band, the UE may use all slots therein for DL – even if a TDD configuration for this serving cell seems to declare it as UL. 
[bookmark: _Toc517387634]If a serving cell contains one TDD and one FDD carriers, the TDD configurations (if configured) apply only to the TDD carrier(s). For the FDD carrier(s) it considers all slots as available or transmission or reception (in accdordance with the configured direction). 
2.3	UE Capability signalling
RAN2 also discussed whether the UE capability signalling would support such scnearios. In our view, as discussed at RAN2-102, a UE could advertise such configurations by the existing ASN.1 structure: 
The UE advertise a band combination with two band entries: 
· one band entry with the SDL band number, and 
· one band entry with the SUL band number. 
Furthermore, it advertises a FeatureSetCombination where ...
· FeatureSetUplinkId associated with the SDL band are set to 0, and 
· FeatureSetDownlinkId assocaited with the SUL band are set to 0
From such band combinations and feature set combinations the NW can deduce that a UE supports serving cells with carriers on SDL and SUL bands. If considered needed, a corresponding clarification could of course be added to 38.331 or 38.306 once RAN4 introduces support for such band combinations. 
One aspect that needs to be considered is that of fallback band combinations and fallback feature sets: Is a SDL+SUL combination (e.g. “DL@Band-A + UL@Band-B”) a fallback combination of an DL+UL+SUL band combination (“DL@Band-A + UL@Band-A + SUL@Band-B”)? Hardware wise, this should be the case since a UE supporting the SUL-feature and hence 2 ULs can of course also support just one UL. But there could be cases where RAN4 defined the requirements for the UL+SUL combination. If such cases occur, one has to use the bandwidthCombinationSet: If the initially defined band combination of band A and B comprises only cases “DL@Band-A + UL@Band-A + SUL@Band-B”, UEs would not be expected to support “DL@Band-A + UL@Band-B”. If RAN4 introduces the combination “DL@Band-A + UL@Band-B” later, they would tag it with the bandwidthCombinationSet=1 later. And if a later UE supports only the SDL+SUL combination, it can indicate that by listing only the FeatureSet-ID combinations with #0 (no carriers) as explained above.
[bookmark: _Toc517387633]The UE capability signalling already supports combinations of SDL and SUL bands. 
[bookmark: _Toc517387635]Consider clarifying in 38.331 or 38.306 that band combinations including only SDL and SUL bands (and corresponding FeatureSet-IDs) are meant to be used for serving cells that combine uplink- and downlink carriers from different bands.  
Conclusion
In the previous sections we made the following observations: 
Observation 1	RAN2 agreed already in the previous meeting that the RRCReconfiguration supports already the configuration of serving cells with one downlink and one uplink carrier from different (SDL- and SUL-) bands.
Observation 2	RAN2 concluded that the “SUL functionality” introduced in NR is not needed to support such deployments, unless the NW intends to configure UEs with two UL carriers within a serving cell (which was not the request from RAN plenary).
Observation 3	The UE capability signalling already supports combinations of SDL and SUL bands.

Based on the discussion in the previous sections we propose the following:
Proposal 1	If a serving cell contains one TDD and one FDD carriers, the TDD configurations (if configured) apply only to the TDD carrier(s). For the FDD carrier(s) it considers all slots as available or transmission or reception (in accdordance with the configured direction).
Proposal 2	Consider clarifying in 38.331 or 38.306 that band combinations including only SDL and SUL bands (and corresponding FeatureSet-IDs) are meant to be used for serving cells that combine uplink- and downlink carriers from different bands.
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