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[bookmark: _Ref510442278]Introduction
This paper we discuss the advantage of configuring maximum rank of PDSCH on a per-BWP basis instead of per-cell basis.
Discussion
In Rel-15, the number of MIMO layers is RRC configured per cell for downlink transmissions (maxMIMO-Layers in PDSCH-ServingCellConfig), and both per BWP (maxLayers in pusch-Config for codebook-based PUSCH) and per cell (maxMIMO-Layers in PUSCH-ServingCellConfig for codebook and non-codebook based PUSCH) for uplink transmissions [2]. RAN-1 has concluded that a per-BWP parameter indicating maximum rank for PDSCH is needed [3] [4]:
For RAN2 LS (R1-1812116) on MIMO
Q3: If the answer to Q2 is “no”, should a new parameter be added per serving cell or per BWP? RAN2 could add a parameter if RAN1 considers it necessary. From RAN2 perspective, per serving cell is preferred due to simplicity at this late stage in Rel-15.

Agreement
New higher layer parameter is introduced on a per-BWP basis; and the UE expects that the configured value of this parameter shall the same for all configured BWPs in a CC for Rel-15
· For PDSCH, and non-codebook based PUSCH, maxRank signaling would be introduced per BWP

The per-cell maximum rank parameter enables a form of antenna adaptation for PDSCH transmissions. However, since it is RRC-based, it suffers from the high latency of RRC reconfiguration and associated ambiguity duration.
Rel-15 BWP adaptation offers a framework that potentially fits very well with antenna adaptation. To save power with BWP adaptation, the UE may by default operate in a “low power BWP” and only switch to a “high performance” BWP during periods of high traffic activities. It would be beneficial to operate with fewer number of Rx antennas for the low power BWP, as it is intended mostly for PDCCH monitoring and reception of small data over PDSCH. 
Based on above discussion, adding support for per-BWP maximum number of layers for PDSCH and PUSCH in Rel-16 provides the best combination of low latency and flexibility. In this framework, switching BWP also potentially adapts the number of antennas. During BWP transition, RF transceiver may have to undergo some reconfiguration and it should be able to accommodate enabling/disabling of other antenna/RF chains. If the BWP transition time already defined is not sufficient, new transition time with larger delay can be specified.
[bookmark: _Hlk4361911]Proposal 1.  Maximum rank for PDSCH should be configured on a per-BWP basis instead of per-cell basis to allow more dynamic adaptation of DL MIMO configuration.
Summary
Based on the above discussions, we recommend RAN2 to adopt the following proposal:
Proposal 1.  Maximum rank for PDSCH should be configured on a per-BWP basis instead of per-cell basis to allow more dynamic adaptation of DL MIMO configuration.
References
[1] [bookmark: _Ref510447685][bookmark: _Ref1054163][bookmark: _GoBack]RP-181463, Study on UE Power Saving in NR.
[2] [bookmark: _Ref534897247]TS 38.331 v.15.4.0, Radio Resource Control (RRC) protocol specification (Release 15).
[3] [bookmark: _Ref534898159]R1-1813952, “Reply LS on MIMO layer configuration,” RAN1.
[4] [bookmark: _Ref534898224]RAN1 #95 Chairman’s notes.
