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1 Introduction
In RAN2#109 e-meeting, under-reporting CSI-RS capabilities based on RAN1 LS [1] was discussed. And a LS [2] was approved to ask RAN1 some questions about RAN2 solution details.
DISCUSSION on the two tdocs above

- 
Huawei want to do this for R15. 

- 
QC has the same understanding as docomo, but think we need to negotiate no of triplets to signal. QC think we shouldn’t do the Huawei P2. Ericsson are also aligned with the docomo proposal and also don’t like the Huawei P2. Intel agrees as well, and think there are maintenance concerns with Huawei proposal. 

- 
Samsung think that cap size is still something to focus on, and request response can be used for several scenario and wonders if this is possible for this case. Docomo are open but think we should not use this for so many things. 

- 
CT think that for P2 we can use a new parameter, and think it would be ok to do this for R15. 

- 
Huawei think their solution can work without P2, and wonder why we can’t just introduce acc to R1 proposal. CMCC think we should just follow R1 LS and think we need this for Rel-15

- 
Docomo think the Huawei proposal becomes complex, esp with legacy signalling.

· [AT109e][076][TEI16] Under-reporting CSI-RS capabilities (Docomo)


Scope: Progress the solution and CR, use solution in R2-2000683, R2-2000688, R2-2000689 as baseline. If progress is good, determine the need for, scope of an LS


CLOSED (discussion on Reply LS continued by post meeting email)

· [Post109e][TEI16] Reply LS on CSI-RS capabilities (FG 2-33/36/40/41/43) (NTT DOCOMO, INC)


Scope: Reply LS out to R1, based on discussion [AT109e][076][TEI16]


Intended outcome: Approved LS out


Deadline: March 12, 2020
For the detailed RAN2 signalling design, we need to wait for RAN1 reply. But in this contribution, we would like to further discuss the per-BC capability signaling design from RAN2 perspective.
2 Discussion
Based on the RAN1 LS, RAN1 has agreed to recommend to introduce new per-band capability signaling and per-BC capability signaling for supportedCSI-RS-ResourceList in the field of codebookParameters. supportedCSI-RS-ResourceList includes a sequence of the “triplet” as below.
supportedCSI-RS-ResourceList      SEQUENCE (SIZE (1.. maxNrofCSI-RS-Resources)) OF SupportedCSI-RS-Resource,

SupportedCSI-RS-Resource ::=      SEQUENCE {

     maxNumberTxPortsPerResource      ENUMERATED {p2, p4, p8, p12, p16, p24, p32},

    maxNumberResourcesPerBand        INTEGER (1..64),
     totalNumberTxPortsPerBand        INTEGER (2..256)

}

For per-BC capability signaling, the intention is to address the issue of the conservative value for per-band level CSI-RS capabilities reporting. Based on RAN1 LS and our previous discussion on per-BC level signalling design. We would like to further analyze the following two issues:
(1) The need of maxNumberTxPortsPerResource in per-BC level

(2) The need of a list of “triplet” in per-BC level

For exmaple, the UE supports the following CSI-RS capabilities in per-band level and per-BC level. The bracket below is in the order of {maxNumberTxPortsPerResource, maxNumberResources, totalNumberTxPorts}.
Band A:     {2, 16, 32}, {8, 4, 32}, {16, 2, 32}

Band B:     {4, 8, 32}, {8, 4, 32}, {16, 2, 32}

Band A+B:  {2, 16, 32}, {4, 8, 32}, {8, 4, 32}, {16, 2, 32}

If UE can report a sequence of “triplet” in per-band level, and can only report a set of {maxNumberResources, totalNumberTxPorts} in per-BC level, it means UE reports as below. To be noted, it is difficult to use one total CSI-RS resources value and one total Tx ports value to indicate all cases supported by the UE.
Band A:     {2, 16, 32}, {8, 4, 32}, {16, 2, 32}

Band B:     {4, 8, 32}, {8, 4, 32}, {16, 2, 32}

Band A+B:  {2, 32}? or {4, 32}? or {8, 32}? or {16, 32}?
As one of the possible example, UE reports band A+B capability {16, 32} in per-BC level. The network may configure:
Band A:     {2, 8, 16} (satisfying the band A capability {2, 16, 32})
Band B:     {8, 2, 16} (satisfying the band B capability {8, 4, 32})
Band A+B:   {8, 10, 32} (satisfying the reported band A+B capability {16, 32})

But the BC-level capability {8, 10 (8+2), 32 (16+16)} exceeds the actually supported band A+B capability {2, 16, 32}. This is due to the lack of maxNumberTxPortsPerResource. Besides, for the maxNumberTxPortsPerResource in per-BC level, it does not means it is not allowed to configure different Tx ports per resource amongst bands in a BC, it only restricts the maximum Tx ports per resource. E.g. maxNumberTxPortsPerResource=8, it is still allowed to configure 4 Tx ports per resource for Band A and configure 6 Tx ports per resource for Band B.

If the “triplet” is introduced in per-BC level, it is difficult to use one maxNumberResources per BC and one totalNumberTxPorts per BC to indicate all the cases supported by UE. Still using the example above, UE supports {2, 16, 32}, {4, 8, 32}, {8, 4, 32}, {16, 2, 32} for Band A+B, if UE can only indicate one “triplet” in per-BC level, e.g. {2, 16, 32}. The network cannot configure the Tx Ports and CSI-RS resource according {4, 8, 32}, {8, 4, 32}, {16, 2, 32}. The reported UE capability is not complete and the flexibility for network configuration is reduced.
Based on the analyses above, we propose:

(1) Add maxNumberTxPortsPerResource in per-BC level

(2) Support a list of triplet {maxNumberTxPortsPerResource, maxNumberResources, totalNumberTxPorts} in per-BC level
Proposal: The list of triplet {maxNumberTxPortsPerResource, maxNumberResources, totalNumberTxPorts} is supported in per-BC level.
3 Conclusions
The paper discussed the per-BC capability signaling design from RAN2 perspective and made the following proposals: 
Proposal: The list of triplet {maxNumberTxPortsPerResource, maxNumberResources, totalNumberTxPorts} is supported in per-BC level.
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