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1	Introduction
This contribution discusses NR Rel-15 remaining issues, under the agenda of multi-antenna schemes. Following discussions in the last RAN1 meeting [1], we discuss several remaining issues on codebook based uplink transmission and non-codebook based uplink transmission. Relevant TPs are also proposed. 

2	Codebook based uplink transmission
2.1	SRS port numbering to PUSCH
In last meeting, it was discussed on the further clarification on the SRS port to PUSCH port mapping for codebook based transmission. The text for codebook based transmission shall be clarified in 38.214, as indicated in 38.211. For non-codebook based transmission, the current text in 38.214 has captured the agreement well. So there is no need to modify the non-codebook part. 
Proposal 1:	Support to capture the reference text in 38.214 to address the SRS port mapping for codebook based transmission:

“For codebook based transmission, the set of antenna ports  are one-to-one mapped to the SRS ports in the selected SRS resource by the SRI with an increasing order when two SRS resources are configured, or the SRS ports in the configured SRS resource with an increasing order if only one SRS resource is configured.”

2.2	Editorial change
Proposal 2: Adopt following TP for 38.214:
================================= Text Proposal for TS38.214 ===============================
[bookmark: _Toc517439502]6.1.1.1	Codebook based UL transmission
[bookmark: _GoBack]For codebook based transmission, if PUSCH is scheduled by DCI format 0_1, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank from the DCI, given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [TS 38.212], where the TPMI is used to indicate the precoder to be applied over the antenna portslayers {0…ν-1} and that corresponds to the SRS resource selected by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the precoder to be applied over the antenna portslayers {0…ν-1} and that corresponds to the SRS resource. The transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to higher layer parameter nrofSRS-Ports in SRS-Config, as defined in Subclause 6.3.1.5 of [4, TS 38.211]. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.
================================= End of TP ===============================


3	Non-codebook based uplink transmission
3.1	Simultaneous transmission of SRS resources
During RAN1 #91 meeting, this agreement has been reached for simultaneous transmission of SRS resources, for non-codebook based UL transmission:
	Agreement:
For non-codebook based UL transmission, the UE can only be configured for one SRS resource set with the following details:
· The UE can be configured to simultaneously transmit up to X SRS resources
· X is part of UE capability signalling
· The SRS resources transmitted simultaneously occupy the same RBs



Last meeting there were two alternatives to address this issue:
Alt 1: Support Option-1 when associated CSI-RS is configured and Option-2 when associated CSI-RS is not configured
	X (number of simultaneously transmit SRS resources)
	Option-1: Maximum number of configurable SRS resources
	Option-2: Maximum number of configurable SRS resources

	1
	1
	4

	2
	2
	4

	4
	4
	4


· The number of SRS resources that can be configured for non-codebook UL transmission is a UE capability

Alt 2:		For non-codebook based transmission, 
· The number of SRS resources that can be configured for non-codebook UL transmission is a UE capability
· Add one component to UE feature 2-15 as shown below:

	
	2-15
	non-codebook based PUSCH transmission
	1. Maximal number of supported layers (non-codebook transmission scheme): 
2.  Supported max number of SRS resource per set (SRS set use is configured as for non-codebook).
	2-12
	Yes
	No support of non-codebook based PUSCH transmission
	Type 3
	N.A.
	N.A.
	
	
	
	Component-1 candidate values: {“No non-codebook based MIMO”, 1, 2, 4}
Component-2
Candidate value: {1, 2, 3, 4}

	



Since there is an agreement to support UE capability for maximum number of SRS resources, this agreement shall be extended to non-codebook based transmission as well.
Proposal 3: Support to include the maximum number of SRS resource for non-codebook SRS set as UE capability.

3.2	Support of grant type-1/type-2 PUSCH transmission
Proposal 4: Confirm the working assumption of TP to 38.214, Section 6.1.1.2:
-------------------------------------------------------Start of TP for 38.214--------------------------------------------------------------
6.1.1.2		Non-Codebook based UL transmission
For non-codebook based transmission, the UE can determine its PUSCH precoder and transmission rank based on the wideband SRI given by SRS resource indicator field from the DCI when multiple SRS resources are configured, where the SRI is given by the SRS resource indicator in DCI according to subclause 7.3.1.1.2 of [TS 38.212], or the SRI is given by srs-ResourceIndicator according to subclause 6.1.2.3.
-----------------------------------------------------------------End of TP ----------------------------------------------------------------
 
4	Conclusions
We identified a few remaining issues for Rel-15 NR specification on uplink MIMO. We have these proposals:
Proposal 1:	Support to capture the reference text in 38.214 to address the SRS port mapping for codebook based transmission:

“For codebook based transmission, the set of antenna ports  are one-to-one mapped to the SRS ports in the selected SRS resource by the SRI with an increasing order when two SRS resources are configured, or the SRS ports in the configured SRS resource with an increasing order if only one SRS resource is configured.”

Proposal 2: Adopt following TP for 38.214:
================================= Text Proposal for TS38.214 ===============================
6.1.1.1	Codebook based UL transmission
For codebook based transmission, if PUSCH is scheduled by DCI format 0_1, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank from the DCI, given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [TS 38.212], where the TPMI is used to indicate the precoder to be applied over the antenna portslayers {0…ν-1} and that corresponds to the SRS resource selected by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the precoder to be applied over the antenna portslayers {0…ν-1} and that corresponds to the SRS resource. The transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to higher layer parameter nrofSRS-Ports in SRS-Config, as defined in Subclause 6.3.1.5 of [4, TS 38.211]. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.
================================= End of TP ===============================

Proposal 3: Support to include the maximum number of SRS resource for non-codebook SRS set as UE capability.

Proposal 4: Confirm the working assumption of TP to 38.214, Section 6.1.1.2:
-------------------------------------------------------Start of TP for 38.214--------------------------------------------------------------
6.1.1.2		Non-Codebook based UL transmission
For non-codebook based transmission, the UE can determine its PUSCH precoder and transmission rank based on the wideband SRI given by SRS resource indicator field from the DCI when multiple SRS resources are configured, where the SRI is given by the SRS resource indicator in DCI according to subclause 7.3.1.1.2 of [TS 38.212], or the SRI is given by srs-ResourceIndicator according to subclause 6.1.2.3.
-----------------------------------------------------------------End of TP ----------------------------------------------------------------
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