Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2#103	Tdoc R2-1812243
Gothenburg, Sweden, 20th – 24th August 2018

Agenda Item:	10.4.4.2
Source:	Ericsson
Title:	E534 - Signaling of fallback Band Combinations
Document for:	Discussion, Decision

Introduction
In this contribution we show that a UE has several ways to advertise fallback band combinations explicitly (if they offer additional functionality) and suggest to discuss which of these variants are meant to be used.
[bookmark: _Ref178064866]Discussion
If not signalled otherwise, an NR UE supports all fallback band combinations of an advertised band combination with the same uplink and downlink feature sets as the top level combination. 
If the UE wants to indicate that it supports additional/more capabilities when configured with a fallback band combination, it may indicate this by including corresponding FeatureSetDownlink/UplinkIDs in the FeatureSetCombination of that BandCombination. If it wants to indicate that it can do “more” if one of the band entries is unused (no serving cell configured), it can advertise that by setting FeatureSetDownlink/UplinkIDs to zero and define new FeatureSetDownlink/Uplink entries for the remaining band entries.

An example of FeatureSetCombination IE with band entries for Bands A, B and C may look as follows:
[image: ]
Each matrix element (pair of numbers) corresponds to a FeatureSet entry for a given band. For instance, (2,3) represents a FeatureSetDownlinkId #2 and FeatureSetUplinkId#3, for band A. 
In the yellow highlighted row the UE indicates that it can do more on the serving cells of band B (3,6) if no serving cells are configured on band C (0,0). 
In other words, the FeatureSet-ID pair (0,0) (for band C) creates an explicitly signalled fallback band combination (A+B) of the actual top-level band combination (A+B+C). 
[bookmark: _Toc521597855][bookmark: _Toc521597891][bookmark: _Toc521598010][bookmark: _Toc521598033][bookmark: _Toc521604956][bookmark: _Toc521604967]A UE may indicate fallback capabilities explicitly by setting selected FeatureSetUplink/DownlinkId:s in the FeatureSetCombination to zero. 

Alternatively, the UE could have added an entire additional BandCombination listing only band entries A+B and the corresponding Feature Sets (the last row of the figure above without the (0,0)-entry). This second option seems undesirable as the additional band combination comes with additional overhead. However, if there are other band combinations (e.g. A+B+D, A+B+E, A+B+F) which all have the same explicit fallback (A+B), it might sometimes be more efficient to use this second (legacy) approach. 
[bookmark: _Toc521597856][bookmark: _Toc521597892][bookmark: _Toc521598011][bookmark: _Toc521598034][bookmark: _Toc521604957][bookmark: _Toc521604968]Alternatively, the UE may add fallback band combinations explicitly, i.e., as separate band combinations with separate FeatureSetCombination:s. 
We would like to discuss/confirm whether both ways are valid and shall be supported by the NW. 
[bookmark: _Toc521597857][bookmark: _Toc521597893][bookmark: _Toc521598012][bookmark: _Toc521598030][bookmark: _Toc521604958][bookmark: _Toc521604969]Discuss whether the UE may advertise explicit fallback BCs in both ways, i.e., by FeatureSetCombination entries with (0/0)-values as well as by separate BandCombination entries. 

[bookmark: _Toc521597858]Taking the example of the first signalling option one step further: A UE supporting only combinations of up to two carriers (e.g. A+B, A+C, B+C) could indicate those in a single BandCombination and FeatureSetCombination as shown in the following example: 
[bookmark: _Toc521597859][image: ]
In this FeatureSetCombination, all rows contain at least one (0,0) value. While this may be expected for FeatureSetUplinkId 0 (since UEs support usually fewer UL- and DL carriers), it is not clear whether this is supposed to occur also for FeatureSetDownlinkId, i.e., (0,0).
[bookmark: _Toc521597860][bookmark: _Toc521597894][bookmark: _Toc521598013][bookmark: _Toc521598031][bookmark: _Toc521604959][bookmark: _Toc521604970]Discuss whether the UE may advertise a FeatureSetCombination containing only fallback BCs (i.e., each group of FeatureSets across the bands containing at least one pair of FeatureSetUplinkId and FeatureSetDownlinkId  is set to 0/0).
To ensure that all networks support all the signalling flavours that UEs are allowed to use, RAN2 should consider adding a note in the FeatureSetCombination section in 38.331.
[bookmark: _Toc521597861][bookmark: _Toc521597895][bookmark: _Toc521598014][bookmark: _Toc521598032][bookmark: _Toc521604960][bookmark: _Toc521604971][bookmark: _GoBack]Consider clarifying by a note in the FeatureSetCombination section which of the above-mentioned signalling options the UE may use.

Conclusion
In section 2 we made the following observations:
Observation 1	A UE may indicate fallback capabilities explicitly by setting selected FeatureSetUplink/DownlinkId:s in the FeatureSetCombination to zero.
Observation 2	Alternatively, the UE may add fallback band combinations explicitly, i.e., as separate band combinations with separate FeatureSetCombination:s.

Based on the discussion in section 2 we propose the following:
Proposal 1	Discuss whether the UE may advertise explicit fallback BCs in both ways, i.e., by FeatureSetCombination entries with (0/0)-values as well as by separate BandCombination entries.
Proposal 2	Discuss whether the UE may advertise a FeatureSetCombination containing only fallback BCs (i.e., each group of FeatureSets across the bands containing at least one pair of FeatureSetUplinkId and FeatureSetDownlinkId  is set to 0/0).
Proposal 3	Consider clarifying by a note in the FeatureSetCombination section which of the above-mentioned signalling options the UE may use.
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Annex – IEs for reference
FeatureSetCombination information element
-- ASN1START
-- TAG-FEATURESETCOMBINATION-START

FeatureSetCombination ::=	SEQUENCE (SIZE (1..maxSimultaneousBands)) OF FeatureSetsPerBand

FeatureSetsPerBand ::= 		SEQUENCE (SIZE (1..maxFeatureSetsPerBand)) OF FeatureSet

FeatureSet ::=					CHOICE {
	eutra							SEQUENCE {
		downlinkSetEUTRA				FeatureSetEUTRA-DownlinkId,
		uplinkSetEUTRA					FeatureSetEUTRA-UplinkId
	},
	nr								SEQUENCE {
		downlinkSetNR					FeatureSetDownlinkId,
		uplinkSetNR						FeatureSetUplinkId
	}
}

-- ASN1STOP
-- TAG-FEATURESETCOMBINATION-STOP
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