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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Summary
This section contains a feature lead summary of the phase-1 critical issues identification for RAN1#101- e-meeting. 
The issues are listed as follows. Based on the recommendation from FL, these issues are marked as low priority and non-essential.
	Topic 
	Issues
	Ref.
	Priority

	A
	Relationship between maxMIMO-Layers and antenna ports
	R1-2003520
	Low

	B
	Configuration restriction related issues:
· Appropriate configure the SRS resource set for antennaSwitching aligned of the active UL BWP aligned with the maxMIMO-Layers of the active DL BWP
· Aligning antennaSwitching and maxMIMO-Layers [R1-2003520]
· UE shall follow the configuration given for SRS-ResourceSet with usage set as 'antennaSwitching' regardless of the maxMIMO-Layers parameter of the DL BWP. [R1-2004579]
· Appropriate configuration on rank indicator restriction and max # of MIMO layer. [R1-2003488]
	R1-2003488
R1-2003520
R1-2004579
	Low

	C
	· Fallback coherent transmission capability
	R1-2003520
	Low

	D
	Miscellaneous
· Max number of MIMO layer for initial BWP. [R1-2003488][ R1-2003520]
· Maximum number of MIMO layers for SCell dormancy. [R1-2003488]
	R1-2003488, R1-2003520
	Low



2. Detailed inputs
2.1. Relationship between maxMIMO-Layers and antenna ports
[2] proposed to clarify this RAN1 assumption that the UE may use the same number of Rx antenna(s) in a DL BWP as the maximum number of DL MIMO layers indicated per BWP. It is proposed to be captured in RAN2 spec as a note for the maxMIMO-Layers parameter in PDSCH-config IE for the clarification.
FL comments: Considering the decision made by RAN4 (according to WI description), and the corresponding specification impact is to RAN2, it is recommended to wait for RAN4 outcome before RAN1 has any decision. 
2.2. Configuration restriction related issues
Appropriate configuration on rank indicator restriction and max # of MIMO layer	



[1] provides a related case. If the per-cell configuration of the maximum number of DL MIMO layers is 4, while the maximum number of DL MIMO layers for one specific BWP (such as initial/default BWP) is 2, the settings for the rank indicator restriction for this BWP should be carefully configured to fully exploit the power saving benefit. In this case, the rank indicator restriction (e.g., ) for this BWP should be configured as ={0011}. In the view of UE’s power consumption and complexity, the rank indicator for three layers or four layers for this BWP are not necessary.
Therefore, [1] observes an appropriate configuration on rank indicator restriction can further reduce power consumption for CSI measurement.
FL comments: Both the RI restriction and maximum number of DL MIMO layers is configured per BWP, therefore the network is capable to appropriately configure these two parameters within a BWP. Further clarification is not needed. 

SRS antenna switching and max number of MIMO layers

[2] thinks from the UE side, for UE power saving purpose, only the MIMO layers is reduced but the SRS antenna switching capability may still be high, the power is still wasted. In order to achieve the power saving gain, the gNB needs configure the SRS resource set for antennaSwitching aligned of the active UL BWP aligned with the maxMIMO-Layers of the active DL BWP. No spec change is needed for aligning antennaSwitching and maxMIMO-Layers.
In [4], it is proposed that the UE shall follow the configuration given for SRS-ResourceSet with usage set as 'antennaSwitching' regardless of the maxMIMO-Layers parameter of the DL BWP.

FL comments: Both SRS resource set for antennaSwitching and maximum number of DL MIMO layer is configured by network per BWP. Therefore the network is capable to appropriately configure these two parameters within a BWP. Further clarification is not needed.

2.3. Fallback coherent transmission capability
In [2], for the UE supports fourLayers for UL and supports partialCoherent, if the UE transmits via two antenna ports for the reduced maximum MIMO layers, the coherent capability for the two antenna ports may be misaligned between the UE and the network. If the UE’s fallback coherent capability can be aligned with the gNB, the performance can be improved. UE reports the fallback coherent transmission capability corresponding to the reduced maximum UL MIMO layers. Two potential ways are proposed. And it is proposed that the fallback coherent transmission capability corresponding to the reduced maximum UL MIMO layers in the case when UE supports four Layers and partialCoherent should be reported by UE or pre-defined in spec.

FL comments: the uplink coherent transmission capability is determined by SRS port, changing uplink maximum MIMO layers may or may not result in SRS port change.  Also considering SRS port and coherent transmission capability has already been handled in MIMO session, it is suggested to be handled in MIMO session.

2.4. Miscellaneous
Max number of MIMO layer for initial BWP
[1] thinks the maximum number of DL MIMO layers for the default/initial BWP could be small for UE power saving. [2] thinks in initial DL BWP UE is not configured with MIMO related parameters, which means that UE can only be scheduled with a single-layer. Therefore, there is no need to configure maxMIMO-layers for initial DL BWP. 
FL comments: no spec change is needed.

Maximum number of MIMO layers for SCell dormancy
[1] UE in a dormant BWP should maintain CSI measurement. Low computation complexity in CSI measurements is helpful for UE power saving. As a result, the maximum number of DL MIMO layers should be configured to be small.

FL comments: the operation can be implemented by gNB. Further clarification is not needed. 
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Annex 1 : Previous agreements
Agreements:
· Support per-DL-BWP configuration of maximum number of DL MIMO layers 
· Signalling details up to RAN2
Conclusion:
· No additional spec impact to support adaptation of UL Max #MIMO layers for UL NCB and CB MIMO in Rel-16 power saving WI
Agreements:
· The configured per-BWP DL max MIMO layer value is expected to be less than or equal to the per-cell configured DL Max MIMO layer value (if configured).
Send an LS to RAN2 to inform the above two decisions (& the DL part decision from last meeting) – Xiaodong (vivo), R1-1911479, which is approved (by also CC-ing RAN4) with final LS in R1-1911528

Agreements:
· DL-SCH TBSLBRM is invariant across all the DL BWPs, when DL max MIMO layer adaptation is per BWP
· FFS details

Agreements:
· No spec change for TS38.212 is needed for determining DL-SCH TBSLBRM when downlink max MIMO layer adaptation is configured. 
· Note: DL-SCH TBSLBRM is not dependent on the per-BWP configured maximum number of DL MIMO layers value.
· When maximum number of DL MIMO layers per BWP is configured for all configured DL BWPs for a serving cell,
· At least one BWP is configured with per-BWP configured maximum number of DL MIMO layers value equal to the per-cell configured maximum number of DL MIMO layers value (if configured).
Agreements:
The capability of Rel-16 per-BWP configuration of maximum number of DL MIMO layers is indicated only when the Rel-15 maxLayersMIMO-Indication capability is indicated.

Annex 2: WID
For UE adaptation to the maximum number MIMO layers, the following is agreed in updated power saving WID in RAN#84,
	Specify the power saving techniques of UE adaptation to the maximum number of MIMO layers [RAN1, RAN2, RAN4]
a) Specify configuration of a different MIMO layer configuration of the initial/default BWP compared with other BWPs of a Serving Cell.  [RAN2, RAN4]
i) Discuss whether to also extend this to define per-BWP MIMO layer configuration [RAN1, RAN2] 

b) Evaluate if switching and interruption times for UE dynamic adaptation to the maximum number of MIMO layers are needed and which case assuming a relationship between the number of RF ports and the MIMO layer configuration [RAN4]

NOTE: Switching on/off the RF is part of the evaluation




4/4
oleObject1.bin

image2.wmf
310

,...,,

rrr


oleObject2.bin

image1.wmf
310

,...,,

rrr


