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Introduction
Mode 1 SPS on PC5 was agreed in last meeting as follows,

Agreement:
· 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

[bookmark: OLE_LINK10][bookmark: OLE_LINK11]This contribution discusses some details of triggering/releasing the different SPS-configurations by use of (E)PDCCH. Basically it is update of R1-162533.
Discussion
In existing LTE system, periodicity and process number of SPS are configured by RRC [2] while resource allocation and SPS activation/release are indicated by DCI which is scrambled by SPS C-RNTI [3]. SPS and non-SPS transmissions share the same DCI format but some special fields are used for SPS activation/release as shown in Appendix part. 
For V2V/V2X, there would two typical public safety traffics like CAM (Cooperative Awareness Message) and DENM (Decentralized Environmental Notification Message) [4][5]. First one is kind of SPS traffic and second one is rather event triggered traffic. Therefore, both SPS and non-SPS transmissions should be supported. In addition, to minimize the blind decoding times, it is preferable that SPS and non-SPS share the same DCI format whose size is aligned with DCI format 0/1A, same as existing LTE. DCI format 5 could be the starting point for the design.
So we propose 
Proposal 1: Both SPS and non-SPS transmissions should be supported for V2V
Proposal 2: In V2V SPS and non-SPS share the same DCI format whose size is aligned with DCI format 0/1A. DCI format 5 is the starting point.

To support both SPS and non-SPS transmissions for V2V, there could be two directions,
1) Some special fields in DCI format are reused for SPS activation/release. SPS and non-SPS transmissions use different RNTI to scramble DCI.  It is similar as current LTE system. 
2) A new field is defined in DCI for differentiating non-SPS, SPS activation and release. There is no differentiation on RNTI scrambling between SPS and non-SPS. 
For the 1st direction, the issue is which fields in DCI format 5 are reused for activation/release. Basically based on our understanding there could be several options like following
Option 1: all fields in DCI format 5 are used for SPS activation/release. Previous fields are indicated by RRC or fixed in spec.
Table 1 SPS activation/release in option 1
	Fields for DCI format 5
	SPS activation
	SPS release

	Resource for PSCCH 
	All bits are set to “0”
	All bits are set to “1”

	TPC command for PSCCH and PSSCH
	All bits are set to “0”
	All bits are set to “1”

	Frequency hopping flag
	All bits are set to “0”
	All bits are set to “1”

	Resource block assignment and hopping resource allocation
	All bits are set to “0”
	All bits are set to “1”

	Time resource pattern
	All bits are set to “0”
	All bits are set to “1”



Option 2: Some fields or partial field in DCI format 5 are used for SPS activation/release. RRC indicates some information originally indicated in DCI. 
Table 2 SPS activation/release in option 2
	Fields for DCI format 5
	SPS activation
	SPS release

	Resource for PSCCH 
	
	

	TPC command for PSCCH and PSSCH
	
	

	Frequency hopping flag
	
	

	Resource block assignment and hopping resource allocation
	
	

	Time resource pattern
	MSB 6 bits are set to "000000"
	MSB 6 bits are set to "111111"



For the 2nd direction, the design is like 
Option 3: a new field is added for differentiating non-SPS and SPS activation/release
Table 3 SPS activation/release in option 3
	Fields for DCI format 5
	SPS activation
	SPS release
	Non-SPS

	Resource for PSCCH 
	
	
	

	TPC command for PSCCH and PSSCH
	
	
	

	Frequency hopping flag
	
	
	

	Resource block assignment and hopping resource allocation
	
	
	

	Time resource pattern
	
	
	

	Non-SPS and SPS activation/release 
	All bits are set to “0”
	All bits are set to “1”
	Some special value like “…0011…”



The problem for option 3 is the increased field may cause size of DCI format 5 exceeds that of DCI format 0/1A so blind decoding times are increased. To avoid such situation, a new field whose size is same as SPS activation/release could be added to DCI format 0/1A to keep aligned size between DCI format 5 and DCI format 0/1A. Or another approach is all legacy fields in DCI format 0/1A are automatically enabled when SPS V2V is configured, for example 
-“CFI” field (3bits) is configured regardless of CA or non-CA
-“UL index” field (2bits) is configured regardless of FDD or TDD
-“Downlink Assignment Index” (2 bits) is configured regardless of FDD or TDD
The disadvantage of such approach is it will increase the size of DCI format 0/1A and impact its link budget. 

In an extreme case, V2V SPS could totally be configured by RRC which could also indicate when to apply SPS. The merit of such approach is it reduces complexity of L1 signaling design but it also loses dynamics in physical layer.  
Proposal 3: RAN1 should discuss different approaches on how to support both SPS and non-SPS transmissions for V2V.

If duration of SPS is indicated in DCI format (i.e., how long SPS will last in terms of subframes), potentially there is no need to design SPS release related signalling as UE knows when activated SPS will be released. But on the other hand, to design SPS release signalling is useful for eNB to stop current SPS transmission quickly. But such release may not be explicit. Both manners could be supported. eNB could activate new SPS configuration and release old SPS configuration simultaneously. When UE receives activation signalling, it will automatically release previous SPS configuration and carry out new SPS configuration. When UE receives release signalling, it will release current SPS configuration. 
So we propose 
Proposal 4: SPS release signalling should be designed even if duration of SPS is indicated in DCI format. 
Proposal 5: When UE receives new activation signalling during SPS is on-going, on-going SPS process is released and new SPS activation could be done simultaneously. 

Another follow-up issue is what the impact to SA is, for example whether receiver UE needs to know current sidelink transmission is SPS or not and how if so. Based on our understanding, there would be frequent joining or leaving of vehicles in a group due to mobility so SA should be transmitted frequently to avoid newly joined vehicles lose the data. In this sense, no distinct on SPS and non-SPS may also be acceptable. But on the other hand, to add a counter in SA to indicate duration of SPS may be helpful for receiver to avoid collisions especially if eNB indicates SPS duration in DCI format.
Proposal 6: RAN1 should discuss SA impact to support SPS transmission. 
Conclusion
In this contribution we mainly discussed signalling design to support SPS activation/release in V2V and we analysed/listed several options. We propose,
Proposal 1: Both SPS and non-SPS transmissions should be supported for V2V
Proposal 2: In V2V SPS and non-SPS share the same DCI format whose size is aligned with DCI format 0/1A. DCI format 5 is the starting point.
Proposal 3: RAN1 should discuss different approaches on how to support both SPS and non-SPS transmissions for V2V.
Proposal 4: SPS release signalling should be designed even if duration of SPS is indicated in DCI format. 
Proposal 5: When UE receives new activation signalling during SPS is on-going, on-going SPS process is released and new SPS activation could be done simultaneously. 
Proposal 6: RAN1 should discuss SA impact to support SPS transmission. 
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Appendix

Table 9.2-1: Special fields for Semi-Persistent Scheduling Activation PDCCH/EPDCCH Validation [2]
	
	DCI format 0
	DCI format 1/1A
	DCI format
 2/2A/2B/2C/2D

	TPC command for scheduled PUSCH
	set to '00'
	N/A
	N/A

	Cyclic shift DM RS
	set to '000'
	N/A
	N/A

	Modulation and coding scheme 
and redundancy version
	MSB is set to '0'
	N/A
	N/A

	HARQ process number
	N/A
	FDD: set to '000'
TDD: set to '0000'
	FDD: set to '000'
TDD: set to '0000'

	Modulation and coding scheme
	N/A
	MSB is set to '0'
	For the enabled transport block:
MSB is set to '0'

	Redundancy version
	N/A
	set to '00'
	For the enabled transport block:
set to '00'




Table 9.2-1A: Special fields for Semi-Persistent Scheduling Release PDCCH/EPDCCH Validation [2]
	
	DCI format 0
	DCI format 1A

	TPC command for scheduled PUSCH
	set to '00'

	N/A

	Cyclic shift DM RS
	set to '000'

	N/A

	Modulation and coding scheme 
and redundancy version
	set to '11111'
	N/A

	Resource block assignment and 
hopping resource allocation
	Set to all '1's
	N/A

	HARQ process number
	N/A
	FDD: set to '000'
 TDD: set to '0000'

	Modulation and coding scheme
	N/A
	set to '11111'

	Redundancy version
	N/A
	set to '00'

	Resource block assignment
	N/A
	Set to all '1's
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