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1. Introductions
In this paper, the remaining issues regarding multi-antenna schemes are discussed. Two corresponding CRs are also attached and zipped in the same file.
2. Definition for UL Transmission Ports

In previous meetings, there are discussion regarding how to define UL transmission ports. In 38.211, the definition is as following:

-Antenna ports starting with 0 for PUSCH and associated demodulation reference signals

-Antenna ports starting with 1000 for SRS

-Antenna ports starting with 2000 for PUCCH

-Antenna port 4000 for PRACH

There are some misaligned usage of PUSCH antenna ports and DMRS antenna ports across 38.211 and 38.214. In 38.214, for single port transmission, the description is based on antenna port. 
	If PUSCH is scheduled by DCI format 0_0, the PUSCH transmission is based on a single antenna port.


Moreover, for PTRS port association with DMRS port, SRS antenna port is directly used rather than PUSCH antenna port:
	For partial-coherent and non-coherent codebook based UL transmission, the actual number of UL PT-RS port(s) is determined based on TPMI and/or TRI in DCI format 0_1:
-
if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2', the actual UL PT-RS port(s) and the associated transmission layer(s) are derived from indicated TPMI as:

-
SRS port 0 and 2 in indicated TPMI share PT-RS port 0, and SRS port 1 and 3 in indicated TPMI share PT-RS port 1.
-
UL PT-RS port 0 is associated with the UL layer [x] of layers which are transmitted with SRS port 0 and SRS port 2 in indicated TPMI, and UL PT-RS port 1 is associated with the UL layer [y] of layers which are transmitted with SRS port 1 and SRS port 3 in indicated TPMI, where [x] and/or [y] are given by DCI parameter PTRS-DMRS association as shown in DCI format 0_1 described in Subclause 7.3.1 of [5, TS38.212].


In our understanding, the reason to define PUSCH antenna port is because the ports after pre-coding 
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 are different. 
	The block of vectors 
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 shall be precoded according to
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where 
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 shall be determined according to the procedure in [6, TS 38.214]. 


	The intermediate quantity [image: image10.png]


 shall be precoded, multiplied with the amplitude scaling factor [image: image11.wmf]DMRS
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 in order to conform to the transmit power specified in [6, TS 38.214], and mapped to physical resources according to


[image: image12.wmf]00

1

1

(,)(,)

,,

DMRS

PUSCH

(,)

(,)

,

,

()()

()

()

pp

klkl

p

p

kl

kl

amam

W

am

am

u

r

mm

m

m

b

-

-

éù

éù

êú

êú

=

êú

êú

êú

êú

ëû

ëû

%

%

%

MM

%


where 

-
the precoding matrix 
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 is given by clause 6.3.1.5, 

-
the set of antenna ports 
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-
the set of antenna ports [image: image15.wmf]{
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It should be clarified that PUSCH antenna port means antenna port after precoding defined in 38.211. Based on such understanding, for codebook based UL transmission, the port index should be aligned with SRS port index rather than DMRS antenna port. For non-codebook based UL transmission, because the corresponding SRS resource only has one SRS port, and the PUSCH antenna port after precoding is in fact associated with antenna port of different SRS resources, it is hard to reuse the same port index as SRS resource. Based on these understanding, defining a separate set of port index for PUSCH antenna port would be an easier way applicable for both codebook based and non-codebook based UL transmission.  
Proposal 1: Clarify that PUSCH antenna ports are ports after pre-coding defined in section 6.3.1.5. 

Based on above proposals, there are some text proposals for 38.214 and 38.211.
Proposal 2: Text proposal of 38.214 section 6.1.1. 

	< Unchanged parts are omitted >
If PUSCH is scheduled by DCI format 0_0, the PUSCH transmission is based on a single DMRS antenna port.

< Unchanged parts are omitted >


Proposal 3: Text proposal of 38.211 section 6.2. 

	< Unchanged parts are omitted >
The following antenna ports are defined for the uplink:

-
Antenna ports starting with 0 for PUSCH and associated demodulation reference signals
-
Antenna ports starting with 1000 for SRS
-
Antenna ports starting with 2000 for PUCCH

-    Antenna port starting with 3000 for PUSCH after precoding defined in section 6.3.1.5

-    Antenna port 4000 for PRACH
< Unchanged parts are omitted >


3. Conclusion

In this contribution, we have the following proposals for multi-antenna transmission schemes.
Proposal 1: Clarify that PUSCH antenna ports are ports after pre-coding defined in section 6.3.1.5. 

Proposal 2: Text proposal of 38.214 section 6.1.1. 

	< Unchanged parts are omitted >
If PUSCH is scheduled by DCI format 0_0, the PUSCH transmission is based on a single DMRS antenna port.

< Unchanged parts are omitted >


Proposal 3: Text proposal of 38.211 section 6.2. 

	< Unchanged parts are omitted >
The following antenna ports are defined for the uplink:

-
Antenna ports starting with 0 for PUSCH and associated demodulation reference signals
-
Antenna ports starting with 1000 for SRS
-
Antenna ports starting with 2000 for PUCCH

-    Antenna port starting with 3000 for PUSCH after precoding defined in section 6.3.1.5

-    Antenna port 4000 for PRACH
< Unchanged parts are omitted >
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