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<Unchanged parts are omitted>
[bookmark: _Toc415085492]8.2	UE sounding procedure
A UE shall transmit Sounding Reference Symbol (SRS) on per serving cell SRS resources based on two trigger types: 
- trigger type 0: higher layer signalling 
- trigger type 1: DCI formats 0/4/1A for FDD and TDD and DCI formats 2B/2C/2D for TDD. 
In case both trigger type 0 and trigger type 1 SRS transmissions would occur in the same subframe in the same serving cell, the UE shall only transmit the trigger type 1 SRS transmission.
A UE may be configured with SRS parameters for trigger type 0 and trigger type 1 on each serving cell. The following SRS parameters are serving cell specific and semi-statically configurable by higher layers for trigger type 0 and for trigger type 1.
· Transmission comb [image: ], as defined in subclause 5.5.3.2 of [3] for trigger type 0 and each configuration of trigger type 1
· Starting physical resource block assignment [image: ], as defined in subclause 5.5.3.2 of [3] for trigger type 0 and each configuration of trigger type 1
· duration: single or indefinite (until disabled), as defined in [11] for trigger type 0
· srs-ConfigIndex ISRS for SRS periodicity [image: ] and SRS subframe offset [image: ], as defined in Table 8.2-1 and Table 8.2-2 for trigger type 0 and SRS periodicity [image: ] and SRS subframe offset [image: ], as defined in Table 8.2-4 and Table 8.2-5 trigger type 1
· SRS bandwidth [image: ], as defined in subclause 5.5.3.2 of [3] for trigger type 0 and each configuration of trigger type 1
· Frequency hopping bandwidth, [image: ], as defined in subclause 5.5.3.2 of [3] for trigger type 0
· Cyclic shift [image: ], as defined in subclause 5.5.3.1 of [3] for trigger type 0 and each configuration of trigger type 1
· Number of antenna ports [image: ] for trigger type 0 and each configuration of trigger type 1
For trigger type 1 and DCI format 4 three sets of SRS parameters, srs-ConfigApDCI-Format4, are configured by higher layer signalling. The 2-bit SRS request field [4] in DCI format 4 indicates the SRS parameter set given in Table 8.1-1. For trigger type 1 and DCI format 0, a single set of SRS parameters, srs-ConfigApDCI-Format0, is configured by higher layer signalling. For trigger type 1 and DCI formats 1A/2B/2C/2D, a single common set of SRS parameters, srs-ConfigApDCI-Format1a2b2c, is configured by higher layer signalling. The SRS request field is 1 bit [4] for DCI formats 0/1A/2B/2C/2D, with a type 1 SRS triggered if the value of the SRS request field is set to '1'. 
A 1-bit SRS request field shall be included in DCI formats 0/1A for frame structure type 1 and 0/1A/2B/2C/2D for frame structure type 2 if the UE is configured with SRS parameters for DCI formats 0/1A/2B/2C/2D by higher-layer signalling.  
Table 8.1-1: SRS request value for trigger type 1 in DCI format 4
	Value of SRS request field
	Description

	'00'
	No type 1 SRS trigger

	'01'
	The 1st SRS parameter set configured by higher layers

	'10'
	The 2nd SRS parameter set configured by higher layers

	'11'
	The 3rd SRS parameter set configured by higher layers



The serving cell specific SRS transmission bandwidths [image: ] are configured by higher layers. The allowable values are given in subclause 5.5.3.2 of [3]. 
The serving cell specific SRS transmission sub-frames are configured by higher layers. The allowable values are given in subclause 5.5.3.3 of [3]. 
For a TDD serving cell, SRS transmissions can occur in UpPTS and uplink subframes of the UL/DL configuration indicated by the higher layer parameter subframeAssignment for the serving cell.
When closed-loop or open-loop UE transmit antenna selection is enabled for a given serving cell for a UE that supports transmit antenna selection, the index [image: ], of the UE antenna that transmits the SRS at time nSRS is given by
[image: ], for both partial and full sounding bandwidth, and when frequency hopping is disabled (i.e.,  [image: ]),
[image: ],[image: ]	 
when frequency hopping is enabled (i.e., [image: ]),
where values BSRS, bhop, Nb, and nSRS are given in subclause 5.5.3.2 of [3], and [image: ](where [image: ] regardless of the [image: ] value), except when a single SRS transmission is configured for the UE. If a UE is configured with more than one serving cell, the UE is not expected to transmit SRS on different antenna ports simultaneously.
<Unchanged parts are omitted>
[bookmark: _Toc415085502]8.7	UE transmit antenna selection
UE transmit antenna selection is configured by higher layers via parameter ue-TransmitAntennaSelection.
A UE configured with transmit antenna selection for a serving cell is not expected to
· be configured with more than one antenna port for any uplink physical channel or signal for any configured serving cell, or
· be configured with trigger type 1 SRS transmission on any configured serving cell, or
· be configured with simultaneous PUCCH and PUSCH transmission, or
· be configured with demodulation reference signal for PUSCH with OCC for any configured serving cell (see [3], subclause 5.5.2.1.1), or
· receive DCI Format 0 indicating uplink resource allocation type 1 for any serving cell, or
· be configured with a SCG.
If UE transmit antenna selection is disabled or not supported by the UE, the UE shall transmit from UE port 0.
If closed-loop UE transmit antenna selection is enabled by higher layers the UE shall perform transmit antenna selection for PUSCH in response to the most recent command received via DCI Format 0 in subclause 5.3.3.2 of [4]. 
If a UE is configured with more than one serving cell, the UE may assume the same transmit antenna port value is indicated in each PDCCH/EPDCCH with DCI format 0 in a given subframe.
If open-loop UE transmit antenna selection is enabled by higher layers, the transmit antenna for PUSCH/SRS to be selected by the UE is not specified.
<Unchanged parts are omitted>
image1.wmf
TC

k


image2.wmf
RRC

n


image3.wmf
SRS

T


image4.wmf
offset

T


image5.wmf
SRS,1

T


image6.wmf
1

,

offset

T


image7.wmf
SRS

B


image8.wmf
hop

b


image9.wmf
cs

SRS

n


image10.wmf
p

N


image11.wmf
SRS

C


image12.wmf
(

)

SRS

n

a


image13.wmf
(

)

2

mod

SRS

SRS

n

n

a

=


image14.wmf
SRS

hop

B

b

³


image15.wmf
ë

û

ë

û

(

)

      

  

odd

 

is

 

 

      when

          

          

          

          

2

mod

even  

 

is

 

  when 

2

mod

/

2

/

)

(

î

í

ì

×

+

+

=

K

n

K

K

n

n

n

n

a

SRS

SRS

SRS

SRS

SRS

b


image16.wmf
      

otherwise

   

0

0

4

mod

 

   where

1

î

í

ì

=

=

K

b


image17.wmf
SRS

hop

B

b

<


image18.wmf
Õ

=

=

SRS

hop

B

b

b

b

N

K

'

'


image19.wmf
1

=

hop

b

N


image20.wmf
b

N



 


 


3GPP TSG RAN WG1 Meeting


 


#


9


4


               


                               


R1


-


1809244


 


Gothenburg


, 


Sweden


, 


A


ugu


st


 


20


th


 


–


 


24


th


, 2018


 


CR


-


Form


-


v


1


1


.


2


 


DRAFT


 


CHANGE REQUEST


 


 


 


36.21


3


 


CR


 


 


rev


 


-


 


Current version:


 


1


2


.1


2


.0


 


 


 


For 


HELP


 


on using this form


: c


omprehensive instructions can be found at 


 


http://www.3gpp.org/Change


-


Requests


.


 


 


 


Proposed change


 


affects:


 


UICC apps


 


 


ME


 


X


 


Radio Access Network


 


X


 


Core Network


 


 


 


 


Title:


 


 


Correction on 


transmit 


antenna selection 


 


 


 


Source to WG:


 


CMCC


 


Source to TSG:


 


 


 


 


Work item code


:


 


LTE_UL_MIMO


-


Core


 


 


Date:


 


201


8


-


08


-


10


 


 


 


 


 


 


Category:


 


F


 


 


Release:


 


Rel


-


1


2


 


 


Use 


one


 


of the following categories:


 


F


  


(correction)


 


A


  


(


mirror 


correspond


ing 


to a 


change 


in an earlier 


release)


 


B


  


(addition of feature), 


 


C


  


(functional modification of feature)


 


D


  


(editorial modification)


 


Detailed explanations of the 


above categories can


 


be found in 3GPP 


TR 21.900


.


 


Use 


one


 


of the following releases:


 


Rel


-


8


 


(Release 8)


 


Rel


-


9


 


(Release 9)


 


Rel


-


10


 


(Release 10)


 


Rel


-


11


 


(Release 11)


 


Rel


-


12


 


(Release 12)


 


Rel


-


13


 


(Re


lease 13)


 


Rel


-


14


 


(Release 14)


 


Rel


-


15


 


(Release 15)


 


Rel


-


16


 


(Release 16)


 


 


 


Reason for change:


 


1.


 


Currently the SRS antenna 


selection scheme is bundled with PUSCH antenna 


selection, i.e., if open loop for antenna selection is configured, the SRS and PUSCH 


are 


both performed as open loop. The SRS switching can be applied for downlink 


precoding, thus it is not necessary to bundle antenna selection for SRS and PUSCH;


 


2.


 


The antenna selection and DMRS OCC can not be configured 


simu


l


tan


e


ously


, 


which limit


s


 


the uplink MU


-


M


IMO scheduling. 


 


 


 


Summary of change


:


 


1.


 


SRS antenna switch


ing


 


is performed based on the switching rule in specification, 


no matter


 


whether


 


the higher layer signaling configure


s


 


the antenna


 


selection to 


be 


open loop or close loop.


 


2.


 


Remove the restriction that the antenna selection and DMRS OCC can not be 


configured 


simu


l


tan


e


ously


.


 


 


 


Consequences if not 


approved:


 


1.


 


T


he 


SRS antenna selection solution described in specification may not be used if 


antenna 


selection is configured as 


open


-


loop.


 


2.


 


The antenna selection and DMRS OCC can not be configured 


simu


l


tan


e


ously


.


 


 


 


Clauses affected:


 


8.


2


 


 


 


 


Y


 


N


 


 


 


Other specs


 


 


X


 


 


Other core specifications


 


 


 


affected:


 


 


X


 


 


Test specifications


 


 


(show related CRs)


 


 


X


 


 


O&M Specifications


 


 


 


 


Other 


comments:


 


 


 


 


 




    3GPP TSG RAN WG1 Meeting   # 9 4                                                 R1 - 1809244   Gothenburg ,  Sweden ,  A ugu st   20 th   –   24 th , 2018  

CR - Form - v 1 1 . 2  

DRAFT   CHANGE REQUEST  

 

 36.21 3  CR   rev  -  Current version:  1 2 .1 2 .0   

 

For  HELP   on using this form : c omprehensive instructions can be found at    http://www.3gpp.org/Change - Requests .  

 

 

Proposed change   affects:  UICC apps   ME  X  Radio Access Network  X  Core Network   

 

 

Title:    Correction on  transmit  antenna selection   

  

Source to WG:  CMCC  

Source to TSG:   

  

Work item code :  LTE_UL_MIMO - Core   Date:  201 8 - 08 - 10  

     

Category:  F   Release:  Rel - 1 2  

 Use  one   of the following categories:   F    (correction)   A    ( mirror  correspond ing  to a  change  in an earlier  release)   B    (addition of feature),    C    (functional modification of feature)   D    (editorial modification)   Detailed explanations of the  above categories can   be found in 3GPP  TR 21.900 .  Use  one   of the following releases:   Rel - 8   (Release 8)   Rel - 9   (Release 9)   Rel - 10   (Release 10)   Rel - 11   (Release 11)   Rel - 12   (Release 12)   Rel - 13   (Re lease 13)   Rel - 14   (Release 14)   Rel - 15   (Release 15)   Rel - 16   (Release 16)  

  

Reason for change:  1.   Currently the SRS antenna  selection scheme is bundled with PUSCH antenna  selection, i.e., if open loop for antenna selection is configured, the SRS and PUSCH  are  both performed as open loop. The SRS switching can be applied for downlink  precoding, thus it is not necessary to bundle antenna selection for SRS and PUSCH;   2.   The antenna selection and DMRS OCC can not be configured  simu l tan e ously ,  which limit s   the uplink MU - M IMO scheduling.   

  

Summary of change :  1.   SRS antenna switch ing   is performed based on the switching rule in specification,  no matter   whether   the higher layer signaling configure s   the antenna   selection to  be  open loop or close loop.   2.   Remove the restriction that the antenna selection and DMRS OCC can not be  configured  simu l tan e ously .  

  

Consequences if not  approved:  1.   T he  SRS antenna selection solution described in specification may not be used if  antenna  selection is configured as  open - loop.   2.   The antenna selection and DMRS OCC can not be configured  simu l tan e ously .  

  

Clauses affected:  8. 2  

  

 Y  N    

Other specs   X    Other core specifications     

affected:   X    Test specifications   

(show related CRs)   X    O&M Specifications   

  

Other  comments:   

     

