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Introduction
In RAN1#84bis meeting, it was agreed regarding to SPS of PC5 mode 1 for V2V [1]:
· For SPS of V2V traffic for mode-1 SPS on PC5:

· The eNB may configure multiple SPS configurations for a given UE

· At least SPS-configuration-specific MCS (if MCS is part of the SPS-configuration) and SPS-configuration-specific periodicity can be configured

· FFS if/which other SPS parameters can differ across the SPS-configurations

· The eNB can dynamically trigger/release the different SPS-configurations by use of (E)PDCCH

· Details of the trigger/release are FFS

· Working assumption: The UE can indicate to the eNB that it does not intend to transmit data before a transmission associated to an SPS configuration

· FFS any details of the signaling protocol

· FFS whether eNB acknowledgment of the UE indication is needed

In this contribution, we propose to align UL SPS with PC5 SPS. 
Proposals
We propose that RAN2 should agree to:
Proposal 1: agree the RAN1 agreements and working assumption on PC5 SPS operation as in [1]
Proposal 2: align UL SPS operation with PC5 SPS operation as much as possible.
Proposal 3: capture the text proposal below in TR for both PC5 and UL.
Text Proposal for TR36.885
5.2
Uu interface

Editor notes: Including feasibility of Uu transport for V2V services.

5.2.1

Uplink SPS enhancements
It is observed in 8.2.2 that E-UTRAN may not meet the latency requirement for Uu transport of V2V service when a long SR period (e.g. a longer than 10ms) is used. Thus, if Uu transport of V2V service is used, UEs should be configured with a shorter SR period such as 1ms or 10ms to meet the latency requirement on V2V service. However, it is also observed in 8.1.2 that configuring PUCCH SR resources with a short SR period such as 1ms or 10ms will increase undesirable uplink overhead. Such uplink overhead might be severe, particularly when a large number of vehicles exist at a cell e.g in urban, and when Uu resources are shared with other services.

To reduce uplink overhead, it is beneficial to use uplink Semi-Persistent Scheduling (SPS). In order to avoid added latency in the UE of waiting for SPS resources, the SPS period would have to be significantly shorter than the latency requirement of 100ms. For most CAM and DENM periods, this would result in a large amount of signaling overhead when (many) UEs need to signal to the eNB each time they do not need to use the resource. Thus, it is desirable to use a long SPS period e.g. between 100ms and 1 second for V2V service with potential enhancements described below. In addition, there is no way for the eNB to know the best SPS configuration for a given vehicle at any given time. Thus, the UE may need to assist the eNB to properly control UL SPS operation.
Multiple solutions described below can be used together for V2V service. Which solutions should be standardized and whether/how the current specifications are impacted needs to be discussed in Stage 3.
5.2.1.1

UE triggered SPS activation & release

Transmissions of DENM messages are triggered based on a certain event. It is observed that DENM messages are peridocally generated with a same periodicity e.g. 100ms or 500ms until the event disappears. Hence, the eNB cannot know when those transmissions start or end.

Considering event-triggered messages in V2V service, the UE can assist SPS activation & release. As illustrated in Figure 5-1, when the UE detects a start of DENM message transmssion, the UE requests SPS activation to eNB e.g. by sending a buffer status for transmission of the message. Upon receiving the request, the eNB may initiate SPS resource allocation. Afterwards, when the UE detects no further DENM messages need to be transmitted, the UE requests SPS release to the eNB e.g. by using the existing mechanism. Upon receiving the request, the eNB may release SPS resource allocation.
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 Figure 5-1: Example of UE-triggered SPS activation & release for DENM transmissions in UL
5.2.1.2

UE triggered SPS reactivation with timing change

After the eNB activates SPS by PDCCH addressed by SPS C-RNTI, SPS resource grants occurs periodically. Since the eNB cannot know when the UE generates the messages, the SPS resource grants allocated by eNB may not exactly match the actual message generation time. Such mismatch between the actual message generation time and SPS resource grant will cause lateny in V2V service.

Considering the strigent V2V requirement on latency of 100ms, the UE may assist the eNB to ensure SPS grants are alligned with periodic message transmission by triggering an SPS reactivation with timing change. As illustrated in Figure 5-2, when the UE detects a significant mismatch between the actual message generation time and SPS resource grant, the UE requests SPS timing change to the eNB. Upon receiving the request, the eNB may re-initiate SPS to change timing of SPS resource allocation. It needs to be further discussed how UE indicates timing change to eNB.
For example, the time instant of CAM messeage generation may dynamically change. When CAM message generation time changes, UE triggers SPS change request which helps eNB re-intiate SPS resource grants in time.
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Figure 5-2: Example of UE-triggered SPS reactivation with timing change for CAM transmissions in UL
5.2.1.3

Multiple SPS configurations for different message sizes
BSM messages are periodically transmitted with 100ms periodicity. However, the actual message size can vary in time. If the SPS resource grant cannot accommodate a BSM message due to size variation, the UE may request dynamic UL resource allocation.
To avoid significant use of dynamic UL resource allocation, the eNB may provide the UE with mulitple SPS configurations covering different message sizes. As illustrated in Figure 5-3, when the message size changes, the UE requests SPS change e.g. by reporting buffer status for transmission of the message. Upon receiving the request, the eNB may release the current SPS resource grants with the current SPS configuration (e.g. for 200 bytes) and initiate a new SPS resource grants with another SPS configuration (e.g. for 400 bytes). 
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 Figure 5-3: Example of multiple SPS configurations for BSM transmissions in UL
5.2.1.4

Multiple SPS configurations for different message periodicity
CAM messages are periodically generated with dynamically changed periodicity between 1 second and 100ms. As illustrated in Figure 5-4, when CAM message generation time changes e.g. from 1 second to 100ms, SPS resource allocation with 1 second does not match the new CAM message generation period. 

Considering dynamic CAM message generation in time, the eNB can provide the UE with mulitple SPS configurations covering dynamic change of CAM message generation period. As illustrated in Figure 5-4, when CAM message period changes to a shorter value in length, the UE requests SPS period change e.g. by reporting buffer status for transmission of the message. Upon receiving the request, the eNB may release the current SPS resource grants with the current SPS configuration (e.g. for 1 second of SPS period) and initiate new SPS resource grants with another SPS configuration (e.g. for 100ms of SPS period). 
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Figure 5-4: Example of multiple SPS configurations for CAM transmissions in UL
5.2.1.5

Multiple SPS configurations for different types of messages or different services
A vehicular UE may generate both CAM and DENM messages. At the same time, the vehicular UE may make a phone call e.g a voice call while generating messages for V2V service. Considering that CAM, DENM and a voice call have different characteristics, the eNB can provide the UE with multiple SPS configurations e.g. for CAM, DENM and voice call.
5.2.1.6

Individual UL Transmission Confirmation
It is assumed that the UE and the eNB do not exactly know the CAM message generation time and it is difficult for the eNB to allocate SPS resource grants which exactly match with dynamic CAM message generation. Thus, the UE may not use a certain SPS resource grant for transmission. To avoid wasted SPS resource grant in V2V transmissions, the UE may send a negative confirmation to a SPS resource grant whenever a particualr SPS resource grant is not used for transmission as described in Figure 5-5, or a postive confirmation to a SPS resource grant before the SPS resource grant occurs for a particular SPS configuration in order to inform eNB that UE will use the resource allocation for transmission as described in Figure 5-6. As a result, when a SPS resource grant is not used, the eNB may allocate the SPS resource grant to another transmission e.g. for another UE.

This solution can be combined, if desired, with any of 5.2.1.1-5.2.1.5 e.g. as described in Figure 5-5 and 5-6, or it can be used as a stand-alone UL SPS optimization.
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Figure 5-5: Example of multiple SPS configurations with a negative confirmation to a SPS resource grant for CAM transmissions in UL

[image: image6.emf]U

L

:

 

C

h

a

n

g

e

 

R

E

Q

Three SPS 

configurations

for CAM

PDCCH

D

L

:

 

S

P

S

#

1

 

A

c

t

.

CAM generation period = 1 sec

CAM generation time & period change

U

L

:

 

C

h

a

n

g

e

 

R

E

Q

D

L

:

 

S

P

S

#

3

 

A

c

t

.

PDCCH

SPS period = 1 sec

UE MAC

UE APP

eNB

SPS period

= 100ms

SPS period

= 100ms

U

L

:

 

C

h

a

n

g

e

 

R

E

Q

PDCCH

U

L

:

 

S

P

S  

C

o

n

f .

SPS period

= 500ms

D

L

:

 

S

P

S

#

1

 

R

e

l

.

D

L

:

 

S

P

S

#

2

 

A

c

t

.

D

L

:

 

S

P

S

#

3

 

R

e

l

.

U

L

:

 

S

P

S  

C

o

n

f .


Figure 5-6: Example of multiple SPS configurations with a positive confirmation to a SPS resource grant for CAM transmissions in UL
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