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The following working assumption was taken in RAN1#82:
· Size of aperiodic CSI request field is increased to 3 bits. 
· RRC-configured aperiodic CSI sets are commonly configured for all UL cells/subframes as in Rel-12 CA.
This document discusses various options left open according to this working assumption.
Discussion 
These options are open for discussion:
· The number of bits for the aperiodic CSI field
· The number of configurable CSI sets for aperiodic reports
Ultimately, the number of configurable sets should determine the number of bits for the aperiodic CSI field. Therefore, the number of configurable sets is discussed first.
Situation up to Release 12
Up to Release 12, the aperiodic CSI trigger field size is 2 bits, where for TM 1-9 and not using CSI subframe patterns, 2 codepoints trigger only 1 fixed carrier CSI, and the 2 remaining codepoints are freely configurable by RRC. In other cases, up to 3 configurable sets are available.
Situation for Release 13 eCA (including LAA aspects)
Focussing on the case of TM 1-9 without configured CSI subframe patterns, the following cell conditions are important for an eCA deployment/usage:
· Licensed cell (i.e. always available when eNB needs it)
· Large coverage (such as PCell), usually on a low to medium frequency band (e.g. 0.8 GHz and 2 GHz)
· Small to medium coverage, possibly on two different frequency bands (e.g. 2 GHz and 3.5 GHz)
· Unlicensed cell (i.w. contention-based access, regardless of the detailed contention resolution/avoidance scheme such as LBT)
· Small coverage possibly on two to three different frequency bands (e.g. 2.4 GHz, 5 GHz)
According to TR 36.889, LTE-U envisages four main scenarios as a mix of licensed and unlicensed cells, as shown in the figure:
[image: 図2]
From a UEs perspective, there could be therefore up to three simultaneously used frequency bands in use.
For the use case, it would furthermore be suitable to distinguish the following:
· Cells for small to medium payloads
· Mainly useful when many carriers are configured, however the instantaneous traffic can be handled by very few cells (or maybe just one cell) where the CSI feedback is mainly used for carrier/band selection
· Cells for massive payloads
· These cells are used for the case that a large amount of data is arriving and should be conveyed as soon as possible
If the frequency bands and the use cases are seen as orthogonal, there could be therefore 3x2=6 different combinations. However, the case of small to medium payloads for unlicensed cells is not a very important one. Therefore the following 5 combinations could be seen as sufficient to represent important cases:
a) Cells operating on F1 band for small to medium payloads
b) Cells operating on F1 band for massive payloads
c) Cells operating on F2 band for small to medium payloads
d) Cells operating on F2 band for massive payloads
e) Cells operating on F3 band for massive payloads
When requesting the CSI feedback for an aperiodic report, it should be clear to the eNB whether small/medium or massive payloads are pending.
Therefore it seems sufficient to be able to trigger multi-cell aperiodic CSI reports for the following cases (assuming that one or two triggering codepoints are fixed to single-cell reports as in Release 12):
1. Report for all F1 bands
2. Report for all F1+F2 bands
3. Report for all F1+F3 bands
4. Report for all F2 bands
5. Report for all F3 bands
6. Report for all F1+F2+F3 bands
An additional case for reporting all F2+F3 bands seems to be not so relevant, as the number of carriers within the lowest frequency F1 is usually much smaller than for the F2/F3 bands. Therefore reporting all F2+F3 bands gives rather limited uplink feedback savings compared to reporting all F1+F2+F3 bands.
Consequently, at a first glance being able to configure up to 6 different CSI sets could be sufficient.
Further refinements for additional granularity within each set could be motivated if further uplink overhead optimisation strategies are required, which would be particularly motivated for a very asymmetric DL-UL configuration. However supporting an additional CSI feedback mode with a very small overhead [1] seems to be a more promising direction, especially for those carriers/bands which would mainly be used for massive DL payloads.
Conclusion 1: Supporting up to 6 configurable CSI reporting sets seems to be sufficient for eCA.
When 6 configurable sets should be supported, plus additional two cases for single cell CSI reports (as in Release 12), a total of 8 trigger points is sufficient.
Then there seem to be two alternatives for the triggering design: using 3 bits for the trigger field, or keeping 2 bits (as in Release 12) and adding a further dimension as a triggering condition.
These additional dimensions could be one or more of the following:
· Time domain (subframe sets), i.e. different subframes where the trigger is sent would trigger different CSI sets
· Cell (group) where the trigger is transmitted (might be tied to the CIF groups established for DL scheduling)
· Cell (group) where the CSI report is transmitted
Considering that none of the identified 5 cases above are easily linked to any of those elements, and since these dimensions would in one way or another introduce additional scheduler restrictions when/where to transmit the trigger or the report, keeping the 2 bits is not the most desirable option. In addition, the implementation into the specification would be more complicated compared to a rather clean extension of the trigger field to 3 bits (in the USS). Establishing a relation to the CIF groups is not very helpful, as it imposes constraints on the triggering flexibility at the eNB side, and might increase the DCI overhead; for example to trigger a CSI report for 32 configured carriers would require the transmission of 4 triggering DCIs, as compared to a single DCI if the sets can be composed freely from the set of configured carriers. Therefore our preference is to specify 3 aperiodic CSI trigger bits in the USS as stated in the working assumption, and to keep 1 aperiodic CSI trigger bit in the CSS with the same meaning as in Release 12.
Conclusion 2: A CSI request field of 3 bits would be a simple solution without exhaustive specification impact or triggering constraints compared to adding further dimensions (such as time or cell).
Conclusion 3: Configurable CSI reporting is not restricted to within the CIF group.
Conclusion
[bookmark: _Ref377995306]For thr triggering of aperiodic CSI reports for eCA, we arrive at the following conclusions:
Conclusion 1: Supporting up to 6 configurable CSI reporting sets seems to be sufficient for eCA.
Conclusion 2: A CSI request field of 3 bits would be a simple solution without exhaustive specification impact or triggering constraints compared to adding further dimensions (such as time or cell).
Conclusion 3: Configurable CSI reporting is not restricted to within the CIF group.
Therefore we suggest to agree the following:
· Size of aperiodic CSI request field is increased to 3 bits. 
· Six RRC-configured aperiodic CSI sets are configurable from the set of configured carriers without constraints
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