


[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #107bis	R2-1913109
Chongqing,  China, 14 – 18 October 2019	


Agenda item:	6.11.4
Source:	Nokia, Nokia Shanghai Bell
Title:	On adaptation of maximum number of MIMO layers
WID/SID:	NR_UE_pow_sav-Core - Release 16
Document for:	Discussion and Decision
1	Introduction
In last meeting RAN2 agreed also to support per-BWP indication with following agreement:
Agreements 
1 Maximum number of MIMO layers can be configured at least per DL BWP including initial/default and others.  
2 	If maximum number of MIMO layers is configured for a BWP, the UE uses this value and ignores the cell-specific value provided in the PDSCH-ServingCellConfig IE, when operating in the BWP.
3 If maximum number of MIMO layers is not configured for a BWP, the UE uses the cell-specific value provided in the PDSCH-ServingCellConfig IE, when operating in the BWP.


In this contribution, we discuss the remaining open items, and also consider the need to cover the UL MIMO layer adaptation.
2	Discussion on non-codebook based UL MIMO rank
In current specification, for UL transmission the number of layers for UL codebook-based MIMO is provided in addition to cell level parameter (maxMIMO-Layers in PUSCH-ServingCellConfig), as well as BWP level configuration (via maxRank in pusch-Config).  
For non-codebook based UL transmission, the number of UL ports from which to transmit is determined based on indicated SRS resource indicator(s), SRI(s). I.e. when multiple SRS resources are configured, SRI in DCI (or srs-ResourceIndicator for configured grant). Hence, for the DCI based SRS resource indication, it is possible to adjust the (momentary) applied rank for non-code-book based transmission. The applicable maximum number of PUSCH layers depends on the addressable SRI indication range. The SRI indication range (in 38.212) depends on the Lmax (which is set by maxMIMO-Layers in PUSCH-ServingCellConfig or if not provided, by the UE capability), and number of SRS resources, (NSRS), in the associated SRS resource set. The SRS resource set is configured by SRS-Config that in BWP specific manner. 
As the Lmax is not configurable per-BWP for non-code-book based transmission, it would not be possible to adjust maximum number of layers for PUSCH based on it today. In our understanding it would be only possible to adjust the possible applicable rank based on number of SRS resources (NSRS) in the resource sets associated with non-code-book based transmission. I.e. if the DCI cannot address for the given BWP higher number of PUSCH layers, the maximum applicable number of layers is in practise reduced. This would allow adaptation of the maximum applicable rank for PUSCH transmission to a limited extent. For Lmax>2, by adjusting the number of SRS resources NSRS down to 2 the maximum scheduled rank can be limited to 2. For Lmax=2, the maximum schedulable rank cannot be reduced. 
Observation: The maximum MIMO layer configuration for non-codebook can be partly adjusted based on BWP-specific SRS-resource set configuration i.e. based on BWP-spesific NSRS, in case Lmax= [4,3] the maximum schedulable rank can be adapted from {4,3} down to 2 (and wise versa).
It was left open in last RAN1 meeting whether BWP-specific configuration of maximum UL MIMO layers should be supported also for non-codebook based UL transmission, e.g. remove the condition from maxRank to be applied only for ‘codebookBased’ in 38.331 and adjust 38.212 accordingly. However, in context of the SI phase, the UL layer adaptation was not considered i.e. fixed number of TX chains was assumed, and modelling did not consider the adaptation. As noted above, it is currently possibly to adapt from four or three layers down to two, so in restricted sense the adaptation is possible in per-BWP. Hence, while introducing the maximum number of UL MIMO layers for non-codebook based could be achieved in relatively straight forward manner, the gains nor benefits have not been shown/analysed. As it is already possible to adapt the layers in some extent, it would not seem absolute to introduce the non-codebook based in Rel-16.
Observation: As some level of per-BWP adaptation for maximum number of UL MIMO layers for non-codebook based transmission is already possible, it would not seem absolute necessary to introduce it to Rel-16.
3	Discussion on DL MIMO adaptation 
As, noted in last meeting it was agreed that per-BWP configuration of maximum number of DL MIMO layers is supported, and that if its provided (for a given BWP) it overrides the cell level configuration.
For non-codebook based UL rank adaptation the BWP specific parameter maxRank is provided in PUSCH-Config, which in turn is part of BWP-UplinkDedicated, configuring the UE specific parameters for uplink BWP. For DL max number of layer the new parameter could be in corresponding manner by introducing a new parameter to PDSCH-Config in BWP-DownlinkDedicated.
Proposal: Introduce new optional parameter for BWP specific maximum number of DL MIMO layers to PDSCH-Config.
4	Conclusion
In this contribution we have discussed some open items related for the number of MIMO layers the adaptation. We have made following observations for the adaptation of UL MIMO layers for non-codebook based trasnmission:- 
Observation: The maximum MIMO layer configuration for non-codebook can be partly adjusted based on BWP-specific SRS-resource set configuration i.e. based on BWP-spesific NSRS, in case Lmax= [4,3] the maximum schedulable rank can be adapted from {4,3} down to 2 (and wise versa).
Observation: As some level of per-BWP adaptation for maximum number of UL MIMO layers for non-codebook based transmission is already possible, it would not seem absolute necessary to introduce it to Rel-16.
For per-BWP configuration of maximum number of DL MIMO layers we made following proposal:
Proposal: Introduce new optional parameter for BWP specific maximum number of DL MIMO layers to PDSCH-Config.







