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Discussion and decision
1 Introduction

This contribution aims to address the following objective of Rel-16 PWS WID [1] focusing on RAN2 driven part:
Specify the power saving techniques of UE adaptation to the maximum number of MIMO layers [RAN1/2/4]

a)  Specify configuration of a different MIMO layer configuration of the initial/default BWP compared with other BWPs of a Serving Cell.  [RAN2/4]

i)  Discuss whether to also extend this to define per-BWP MIMO layer configuration [RAN1/2] 

2 Discussion
This discussion focusing on how to enable different MIMO layer configuration for initial/default-BWP taken into consideration legacy mechanism already specified to provide per serving cell MIMO layer configuration. 
In Rel-15, the maximum MIMO layer can be configured for PDSCH and PUSCH respectively for all BWPs of a given serving cell, and is defined as follow:

· For DL: maxMIMO-Layers (as an INTEGER (1..8)) included in PDSCH-ServingCellConfig.
· For UL: maxMIMO-Layers (as an INTEGER (1..4)) included in PUSCH-ServingCellConfig, or maxRank (as an INTEGER (1..4)) included in PUSCH-Config. 
In Rel-15, even though the configuration on max. MIMO layer is set the same for all BWP in a serving cell, the maxRank signaling was also defined in PUSCH-Config which from signaling point of view, it allows to be provided differently per BWP. This last signaling was incorporated to facilitate UL codebook based transmission (i.e. for the UE to select appropriate pre-coder) and hence its usage for UL did not justify it for DL during Rel-15. In Rel-16, RAN2 should wait for RAN1 input on whether there is need identified to enable different MIMO layer configuration per BWP.
TS 38.331 describes two ways in which the BWP#0 can be conveyed to the UE (as explained in Annex B.2):
(1) Configuration provided only via BWP-DownlinkCommon and BWP-UplinkCommon in ServingCellConfigCommon (but not via BWP-DownlinkDedicated or BWP-UplinkDedicated in ServingCellConfig).

(2) Configuration provided via both BWP-DownlinkCommon and BWP-UplinkCommon in ServingCellConfigCommon, as well as, at least one of BWP-DownlinkDedicated or BWP-UplinkDedicated in ServingCellConfig.
TS 38.331 specifies the following signaling to provide the initial BWP configuration:
(1) The initialDownlinkBWP is included as part of DownlinkConfigCommon, DownlinkConfigCommonSIB and ServingCellConfig and is defined based on BWP-DownlinkCommon:
BWP-DownlinkCommon ::=              SEQUENCE {

    genericParameters                   BWP,

    pdcch-ConfigCommon         SetupRelease { PDCCH-ConfigCommon }         OPTIONAL,   - Need M

    pdsch-ConfigCommon         SetupRelease { PDSCH-ConfigCommon }         OPTIONAL,  -- Need M

    … 

}

(2) The initialUplinkBWP is included as part of UplinkConfigCommon, UplinkConfigCommonSIB and UplinkConfig, and is defined based on BWP-UplinkCommon.

BWP-UplinkCommon ::=                SEQUENCE {

    genericParameters                   BWP,

    rach-ConfigCommon            SetupRelease { RACH-ConfigCommon }     OPTIONAL,   -- Need M

    pusch-ConfigCommon         SetupRelease { PUSCH-ConfigCommon }    OPTIONAL,   -- Need M

    pucch-ConfigCommon         SetupRelease { PUCCH-ConfigCommon }    OPTIONAL,   -- Need M

    … 

}
To provide the MIMO layer configuration associated with the initial/default BWP, our understanding is that network should be aware of UE's corresponding capabilities before being able to set the corresponding configuration. Therefore the new MIMO layer configuration for initial/default-BWP should only be provided via dedicated signaling and could be set differently for DL and UL.

Proposal 1. If the UE supports this feature, the new MIMO layer configuration for initial/default-BWP is optionally provided via dedicates signaling, and can be set differently for DL and UL. Stage-3 details FFS.

Proposal 2. RAN2 waits for RAN1 guidance on whether MIMO layer configuration for PWS purposes is allowed for non-initial/non-default BWPs.
3 Conclusion

The proposals captured are the following:
Proposal 1.
If the UE supports this feature, the new MIMO layer configuration for initial/default-BWP is optionally provided via dedicates signaling, and can be set differently for DL and UL. Stage-3 details FFS.
Proposal 2.
RAN2 waits for RAN1 guidance on whether MIMO layer configuration for PWS purposes is allowed for non-initial/non-default BWPs.
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