[bookmark: _GoBack]3GPP TSG RAN WG1 Meeting #86bis	R1-1608596
Lisbon, Portugal, October 10-14, 2016

Agenda Item:	7.2.1.1.1
Source:	Huawei, HiSilicon
Title:	SPS enhancement for V2X on Uu interface
Document for:	Discussion and decision

Introduction
At the RAN1 #86 meeting, some agreements of SPS for V2X were reached [1]: 
· A SPS RNTI for V2X over Uu is necessary
· FFS whether this SPS RNTI is specific to V2X or can be the same as the legacy SPS C-RNTI
· A DCI format 0 for V2X scrambled by the SPS RNTI for V2X is used to activate or update the SPS.
· Both explicit release and an implicit release mechanism for SPS over Uu are supported (details FFS).
· Explicit signaling from the UE to the eNB (ask RAN2 if they can design the appropriate signalling, e.g. using a MAC CE) can be used to indicate to the eNB when activation/update/release is desired.
· For activation, a “desirable time offset” (e.g. relative to SFN0) is included
· When the period is to be changed, the UE notifies the eNB with the new period
· Multiple SPS configurations can be active at the same time
· An indicator(s) in DCI format 0 (e.g. SPS index or an indicator mapped to SPS index) is used to differentiate SPS configurations
· FFS whether each SPS configuration is always activated/released by a separate DCI or whether multiple SPS configurations can be activated or released by a single DCI

In this contribution, some remaining details of Semi-Persistent Scheduling (SPS) for V2X on Uu (e.g. explicit release and implicit release, SPS configuration indicator) are presented. Since SPS is also being discussed for PC5 in the V2V WI [1], we strive for commonality between the Uu and PC5 SPS.
SPS over Uu for V2X
Since the traffic types over PC5 and Uu are the same, the principles for SPS over PC5 can be reused for SPS over Uu (e.g. multiple SPS configurations). However, the fact that SPS over Uu is unicast has to be taken into account.
Special fields for SPS DCI validation
For legacy UL SPS in LTE, as shown in Table 1 and Table 2, some special fields are used to distinguish and validate the activation DCI and release DCI. When a received DCI is scrambled by SPS RNTI, the NDI field is set to ‘0’ and the certain fields are set according to Table 1 and Table 2, the DCI will be considered as a valid DCI for SPS activation/release.
For V2X SPS on Uu, reusing the same special fields for SPS activation and release in DCI without modification can be considered as a baseline.
Proposal 1: SPS activation/release for V2X SPS on Uu uses the same mechanism as cellular SPS

[bookmark: _Ref462652489]Table 1. Special fields for SPS Activation PDCCH/EPDCCH Validation
	
	DCI format 0

	TPC command for scheduled PUSCH
	set to '00'

	Cyclic shift DM RS
	set to '000'

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



[bookmark: _Ref462652496]Table 2. Special fields for SPS Release PDCCH/EPDCCH Validation
	
	DCI format 0

	TPC command for scheduled PUSCH
	set to '00'

	Cyclic shift DM RS
	set to '000'

	Modulation and coding scheme 
and redundancy version
	set to '11111'

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



SPS retransmission on Uu
For legacy SPS, a DCI scrambled by SPS RNTI can be used to schedule an adaptive retransmission (new frequency resources, MCS can be used). For the SPS retransmission DCI, the NDI field is set to ‘1’ while for the SPS activation/release DCI, the NDI field is set to ‘0’. The same mechanism can be used for V2X SPS on Uu.
Proposal 2: The mechanism of retransmission for legacy SPS is reused for V2X SPS on Uu:
· A DCI scrambled by SPS RNTI is used for SPS retransmission.
· The NDI field is set to ‘1’ for SPS retransmission DCI and ‘0’ for SPS activation/release DCI.
Explicit and implicit release for SPS over Uu
The details of explicit release and implicit release need to be finalized. 
Implicit Release:
As shown in Figure 1, the existing implicit release mechanism in LTE for UL SPS can be reused. For instance, a counter implicitReleaseAfter is configured by the eNB to the UE via, e.g. RRC signaling. When the SPS is activated, after transmitting implicitReleaseAfter number of consecutive empty TBs, the SPS will be released by the UE. For the eNB, after receiving implicitReleaseAfter number of consecutive empty TBs, the SPS will be released implicitly. One common counter can be configured for all the SPS processes, or separate counters can be configured for each SPS process.


Figure 1. Implicit release - 1
Another simple implicit solution is to have the SPS transmission activated for a fixed duration (e.g., 5s or 50 periods, etc), with automatic release once the duration expires, as shown in Figure 2. Similar to the method above, the duration can be configured by the eNB to the UE via, e.g. RRC signaling before the activation of the SPS. One common duration or separate durations can be used.


Figure 2. Implicit release - 2
Proposal 3: Both the existing implicit release mechanism of legacy UL SPS, and automatic implicit release after a given duration are supported for SPS over Uu.
Explicit Release:
The existing explicit release mechanism for legacy SPS (release DCI from eNB) can be reused. Before sending the DCI, explicit signaling (e.g. RRC signaling, MAC CE) can be sent by the UE to the eNB to request the release. For instance, when the transmission buffer is empty, the UE can notify the eNB and the eNB can release the SPS via a release DCI scrambled by SPS RNTI. 
Proposal 4: Explicit signaling can be used to request SPS release/activation/update.
Multiple SPS processes scenario
When multiple SPS configurations are configured for a UE, it is necessary to differentiate them so that the UE can active/update/release the correct SPS configuration. A new field can be included in the DCI to indicate the SPS configuration. The combination of the index and the SPS RNTI identifies the SPS process.
Proposal 5: An SPS index is used to indicate the corresponding SPS configuration in DCI.
For release, when multiple SPS processes will be released, eNB can send separate release DCIs including the corresponding SPS index.
Proposal 6: A DCI releases one SPS process at a time.
Since the message periodicity can change (e.g. velocity, acceleration), the SPS configuration may need to be updated. The UE needs to notify the eNB of the necessary change, either by PHY signaling or higher layer signaling. The eNB can then change the SPS configuration. In order to limit the signaling overhead, when a new SPS configuration is activated via a DCI for a given process, the previously configured SPS process is released automatically.
Proposal 7: When a new configuration is activated for an existing SPS process, the previously configured SPS process is released.
Fast SR
For sidelink transmission in mode 4, the latency can be as low as 20ms [4]. For sidelink transmission in mode 3, the latency is limited by the existing scheduling request process and may result in larger latency than with mode 3. The fast SR mechanism can be used for reducing latency in dynamic scheduling in mode 3 [2]. With fast SR, the BSR is not transmitted. The size of the transmission resource needed is indicated with the SR.
As was described in [2] and [3], two benefits of fast SR are shown below:
· Latency is reduced since the step of transmitting the BSR is eliminated.A delay analysis is shown in Table 3.

Table 3: Delay of Fast SR and dynamic scheduling
	
	Fast SR (ms)
	Dynamic scheduling(ms)

	shortest delay
	18
	28



· Overhead is reduced since PUSCH resources are not needed for transmitting the BSR
Proposal 8: Consider supporting fast SR for V2X on Uu.

Conclusion
In this contribution, the remaining details of SPS over Uu are discussed, e.g. explicit release and implicit release, SPS configuration indicator, etc. We propose:
Proposal 1: SPS activation/release for V2X SPS on Uu uses the same mechanism as cellular SPS
Proposal 2: The mechanism of retransmission for legacy SPS is reused for V2X SPS on Uu:
· A DCI scrambled by SPS RNTI is used for SPS retransmission.
· The NDI field will be set to ‘1’ for SPS retransmission DCI and ‘0’ for SPS activation/release DCI.
Proposal 3: Both the existing implicit release mechanism of legacy UL SPS, and automatic implicit release after a given duration are supported for SPS over Uu.
Proposal 4: Explicit signaling can be used to request SPS release/activation/update.
Proposal 5: An SPS index is used to indicate the corresponding SPS configuration in DCI.
Proposal 6: A DCI releases one SPS process at a time.
Proposal 7: When a new configuration is activated for an existing SPS process, the previously configured SPS process is released.
Proposal 8: Consider supporting fast SR for V2X on Uu.
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