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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction 
In the last meeting [1], some detail issues on SRS have been discussed. The following agreements were achieved with respect to SRS transmission:
[bookmark: _Hlk522901548]Agreement:
SRS dropping rule for same carrier 
Aperiodic SRS resources > Semi-persistent SRS resources > Periodic SRS resources 
o   FFS: Whether Dropped SRS resource shall be at resource level or symbol level

Besides, in RAN1 #90bis meeting the below agreements on SRS based UL beam management were agreed [2].
Agreement:
For UL beam management, 
NR supports gNB configuration of transmitting SRS with same Tx beam across multiple symbols via either of followings
· configuring one SRS resource spanning multiple symbols 
· configuring UE to apply the same Tx beam across the SRS resources in a SRS resource set.
However, there are still some remaining issues for SRS according to current version of TS. In this contribution, we share our views on remaining issues and text proposals on SRS dropping rule.
2. Discussion on SRS dropping rule between aperiodic SRS and periodic/semi-persistent SRS
In the last meeting, it has been agreed that for the case the collision between the two SRS resources belonging to different time domain behaviors in the same symbol, the UE shall only transmit the highest priority SRS resources. And the SRS resources transmission priority rules can be defined as: Aperiodic SRS resources > Semi-persistent SRS resources > Periodic SRS resources. However, as one SRS resource can be configured [1,2,4] consecutive OFDM symbols, there is a substantial chance that the two SRS resources belonging to different time domain behaviors do not collide on all symbols. Hence, it should be further defined whether dropped SRS resource shall be at resource level or symbol level. Compared to resource level dropping, we prefer to define symbol level SRS dropping for the following reasons.
First of all, as shown in Figure 1, a beam configured a periodic SRS resource set (P-SRS set1) to do UL beam management, such as assisted DL beam selection. During the period of the two periodic SRS resources transmission, the gNB may trigger an aperiodic SRS resource set (AP-SRS set2). The gNB may have the capability to avoid the AP-SRS set2 and P-SRS set1 simultaneously transmission in the same RBs. However, as one DCI can select at least one (e.g., one or more than one) out of the configured SRS resource sets, so this DCI may also trigger the AP-SRS set3 with the same state are configured as AP-SRS set2. Due to the slot offset configuration of the aperiodic SRS resource set, the collision may occurs between the two SRS resources belonging the AP-SRS set3 and P-SRS set1 in the same symbol. 


Figure 1. The same beam configured two SRS resource sets with different time domain behaviors
Based on the agreement on RAN1 #92bis meeting[2], we can know that NR supports UE transmitting SRS with same Tx beam across multiple symbols via configuring one SRS resource spanning multiple symbols, which can be used to assisted DL beam selection. As shown in Figure 2, the P-SRS resource with 4 symbol belonging to the P-SRS set1, the AP-SRS resource with 1 symbol belonging to the AP-SRS set3. The P-SRS and AP-SRS collides on the last symbol (symbol #13 ) in the same slot. If only one symbol of the P-SRS resource dropped, it may be cannot effect the selection of the TRP Rx beam, because even if the optimal DL beam is not selected, the suboptimal DL beam can be selected. But if the P-SRS resource dropped as a whole, it may cause the TRP cannot accurately selection the optimal or suboptimal DL beam. 


Figure 2. SRS resources symbol level dropping
Hence, according to the SRS resources transmission priority rules and the SRS resources symbol level dropping rules, the lower transmission priority P-SRS resource will only be transmitted on the symbol #10, #11, #12 and the AP-SRS resource will be transmitted on the symbol #13. That to say, the P-SRS resource is not transmitted on the collided symbol(s), but the P-SRS resource will transmited on 4 symbols as configured in the next period. In this case, the SRS resources symbol level dropping may have the minimal impact on the system spectral efficiency. 
Furthermore, in RAN1 #92bis it has been agreed that “If SRS and PRACH would occur on overlapping OFDM symbol(s), SRS is not transmitted on the overlapping symbol(s).[3]” And in TS 38.214[4], it is specified that “In the case that SRS is not transmitted due to overlap with PUCCH, only the SRS symbol(s) that overlap with PUCCH symbol(s) are dropped.” It shows that for the case the collision occurs between SRS resources and PRACH/PUCCH in the same symbol, the UE will only drop the SRS which on the collision symbol(s). That to say, the UE have the capability to handle the symbol level SRS resource dropping. Therefore, in order to maintain consistency with the dropping method of the collision between SRS resource and PRACH/PUCCH, the dropping rule between aperiodic SRS and periodic/semi-persistent SRS resources can be defined as the symbol level dropping.
[bookmark: _GoBack]Hence, we have the following proposals:
[bookmark: OLE_LINK4]Proposal 1: In case different time domain behaviors of SRS transmissions would occur in the same symbol, support symbol level SRS resource dropping rule.
Text proposal : 
< Start of the text proposal >
6.2.1	UE sounding procedure
< Unchanged parts are omitted >
In case a SRS resource with SRS- resourceType set as ‘aperiodic’ is triggered on the OFDM symbol configured with periodic/semi-persistent SRS transmission, the UE shall transmit the aperiodic SRS resource and not transmit the periodic/semi-persistent SRS resource(s) overlapping within the [symbol(s)]. In case a SRS resource with SRS- resourceType set as ‘semi-persistent’ is triggered on the OFDM symbol configured with periodic SRS transmission, the UE shall transmit the semi-persistent SRS resource and not transmit the periodic SRS resource(s) overlapping within the [symbol(s)]. In case a SRS resource with SRS- resourceType set as ‘aperiodic’ is triggered on the OFDM symbol configured with periodic SRS transmission, the UE shall transmit the aperiodic SRS resource and not transmit the periodic SRS resource(s) overlapping within the [symbol(s)]. 
< End of the text proposal >
3. Conclusions
In this contribution, the symbol level dropping rule between aperiodic SRS and periodic/semi-persistent SRS resources were discussed. The following proposals are proposed:
Proposal 1: In case different time domain behaviors of SRS transmissions would occur in the same symbol, support symbol level SRS resource dropping rule.
Text proposal : 
< Start of the text proposal >
6.2.1	UE sounding procedure
< Unchanged parts are omitted >
In case a SRS resource with SRS- resourceType set as ‘aperiodic’ is triggered on the OFDM symbol configured with periodic/semi-persistent SRS transmission, the UE shall transmit the aperiodic SRS resource and not transmit the periodic/semi-persistent SRS resource(s) overlapping within the [symbol(s)]. In case a SRS resource with SRS- resourceType set as ‘semi-persistent’ is triggered on the OFDM symbol configured with periodic SRS transmission, the UE shall transmit the semi-persistent SRS resource and not transmit the periodic SRS resource(s) overlapping within the [symbol(s)]. In case a SRS resource with SRS- resourceType set as ‘aperiodic’ is triggered on the OFDM symbol configured with periodic SRS transmission, the UE shall transmit the aperiodic SRS resource and not transmit the periodic SRS resource(s) overlapping within the [symbol(s)]. 
< End of the text proposal >
4. References
Chairman’s notes, RAN#94.  
Chairman’s notes, RAN#90bis. 
Chairman’s notes, RAN#92bis. 
3GPP TS 38.214 f20, NR; Physical layer procedures for data.
oleObject1.bin
P-SRS set1


P-SRS set1


AP-SRS set2


Period


DCI trigger


AP-SRS set3


Slot offset1


Slot offset2


P-SRS set1


Next Period



image1.emf
P-SRS set1 P-SRS set1 AP-SRS set2

Period

DCI trigger

AP-SRS set3

Slot offset1

Slot offset2

P-SRS set1

Next Period


oleObject2.bin
文本�

0


10


11


12


13


�

P-SRS resource in P-SRS set1


0


UE Tx beam


…


TRP Rx beam


10


11


12


13


�

AP-SRS resource in AP-SRS set3


Symbol level dropping 


slot


0


10


11


12


13


�

P-SRS resource in P-SRS set1


UE Tx beam


…


TRP Rx beam


……


Period


Next Period


slot



image2.emf
0 10 11 12 13

P-SRS resource in P-SRS set1

UE Tx beam

…

TRP Rx beam

0 10 11 12 13

AP-SRS resource in AP-SRS set3

Symbol level dropping 

slot

0 10 11 12 13

P-SRS resource in P-SRS set1

UE Tx beam

…

TRP Rx beam

slot

……

Period Next Period



3GPP

TSG

RAN

WG1

Meeting

#94

R1-1811030

Chengdu,

China,

October

8

th

–

12

th

,

2018

Source:

CMCC

Title:

Discussion

on

remaining

issues

on

SRS

Agenda

Item:

7.1.2.4

Document

for:

Discussion

and

Decision

1.

Introduction

In

the

last

meeting

[1],

some

detail

issues

on

SRS

have

been

discussed.

The

following

agreements

were

achieved

with

respect

to

SRS

transmission:

Agreement

:

SRS

dropping

rule

for

same

carrier

Aperiodic

SRS

resources

>

Semi-persistent

SRS

resources

>

Periodic

SRS

resources

o

FFS:

Whether

Dropped

SRS

resource

shall

be

at

resource

level

or

symbol

level

Besides,

in

RAN1

#90bis

meeting

the

below

agreements

on

SRS

based

UL

beam

management

were

agreed

[2].

Agreement:

For

UL

beam

management,

NR

supports

gNB

configuration

of

transmitting

SRS

with

same

Tx

beam

across

multiple

symbols

via

either

of

followings

-

configuring

one

SRS

resource

spanning

multiple

symbols

-

configuring

UE

to

apply

the

same

Tx

beam

across

the

SRS

resources

in

a

SRS

resource

set.

However,

there

are

still

some

remaining

issues

for

SRS

according

to

current

version

of

TS.

In

this

contribution,

we

share

our

views

on

rem

a

ining

issues

and

text

proposals

on

SRS

dropping

rule

.

2.

Discussion

on

SRS

dr

opping

rule

between

aperiodic

SRS

and

periodic/semi-persistent

SRS

In

the

last

meeting,

it

has

been

agreed

that

f

or

the

case

the

collision

between

the

two

SRS

resources

belonging

to

different

time

domain

behaviors

in

the

same

symbol,

the

UE

shall

only

transmit

the

highest

priority

SRS

resources.

And

the

SRS

resources

transmission

priority

rules

can

be

defined

as:

Aperiodic

SRS

resources

>

Semi-persistent

SRS

resources

>

Periodic

SRS

resources.

However,

as

one

SRS

resource

can

be

configured

[1,2,4]

consecutive

OFDM

symbols,

there

is

a

substantial

chance

that

the

two

SRS

resources

belonging

to

different

time

domain

behaviors

do

not

collide

on

all

symbols.

Hence,

it

should

be

further

defined

w

hether

d

ropped

SRS

resource

shall

be

at

resource

level

or

symbol

level

.

Compared

to

resource

level

dropping

,

we

prefer

to

define

symbol

level

SRS

dropping

for

the

following

reasons.

First

of

all,

a

s

shown

in

Figure

1

,

a

beam

configured

a

periodic

SRS

resource

set

(P-SRS

set1)

to

do

UL

beam

management,

such

as

assisted

DL

beam

selection.

During

the

period

of

the

two

periodic

SRS

resources

transmission,

the

gNB

may

trigger

an

aperiodic

SRS

resource

set

(AP-SRS

set2).

The

gNB

may

have

the

capability

to

avoid

the

AP-SRS

set2

and

P-SRS

set1

simultaneously

transmission

in

the

same

RBs.

However,

as

one

DCI

can

select

at

least

one

(e.g.,

one

or

more

than

one)

out

of

the

configured

SRS

resource

set

s,

so

this

DCI

may

also

trigger

the

AP-SRS

set3

with

the

same

state

are

configured

as

AP-SRS

set2.

Due

to

the

slot

offset

configuration

of

the

aperiodic

SRS

resource

set,

the

collision

may

occurs

between

the

two

SRS

resources

belonging

the

AP-SRS

set3

and

P-SRS

set1

in

the

same

symbol.

