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1. Introduction
In RAN1#86 meeting, enhancement to UL SPS was discussed with following achieved agreements [1]:
Agreements: 
· 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 existing field(s) (e.g. TPC for PUSCH) is reused or a new field is added
· 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 the event of a resource conflict between SPS configurations, only one transmission can occur
· RAN1 leaves it up to RAN2 to determine any possible mechanism for resolving resource conflicts between SPS configurations
In this contribution, the FFS issues for support of multiple SPS configurations in UL are discussed.
2. Discussion
2.1 SPS RNTI
In case of UE has multiple SPS configurations, UE should have the freedom to use any of the SPS configurations according to the traffic status, e.g. periodicity, timing offset and packet size. So there is no need to differentiate an SPS configuration is legacy or newly introduced for V2X. In this sense we prefer that one SPS-RNTI is used for all SPS configurations.
Proposal 1
· One SPS-RNTI is used for all SPS configurations;
2.2 SPS activation
Since the periodcity of one SPS configuration is provided by RRC layer signaling, and detailed transmission informations such as time/frequency resources for initial and retransmission are provided by activation DCI when the SPS configuration is activated. If one DCI can activate multiple SPS configurations simultaneously, the activation DCI has to include mulitiple time/frequency indications as well as multiple SPS configuration indicators, this will complicate the activation DCI design. So we prefer that one DCI can only activate single SPS configuration.
[bookmark: _GoBack]In the exisiting DCI for SPS activation there are 3 fields set to fixed value for validation as reproduced below [2]. It is preferable to use one of the reserved fields such as TPC command for scheduled PUSCH or Cyclic shift DMRS field as the indicator of SPS configuration to avoid the introduction of new DCI format. Since the bit fields are used as virtual CRC, it needs further study to confirm how many bits can be reused for SPS configuration indicator under an acceptable virtual CRC error ratio.
Table 1 validation field in the DCI for SPS activation
	 
	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'


Proposal 2
· 1 DCI can activate single SPS configuration;
· Use one validation field in the existing DCI for SPS activation as the SPS configuration indicator, details are FFS.
2.3 SPS deactivation
There are two options for SPS deactivation:
· Option1: one DCI releases one SPS configuration, use same filed in SPS activation DCI as SPS configuration indicator;
· Option 2: one DCI releases multiple SPS configurations, more bits are needed as SPS configuration indicator;
The benefit of Option 2 is not clear however it needs additional efforts for DCI design, so we prefer Option 1 for SPS deactivation.
Proposal 3
· 1 DCI can deactivate single SPS configuration;
3. Conclusion
The following proposals are made to support multiple SPS configurations on UL:
Proposal 1
· One SPS-RNTI is used for all SPS configurations;
Proposal 2
· 1 DCI can activate single SPS configuration;
· Use one validation field in the existing DCI for SPS activation as the SPS configuration indicator, details are FFS.
Proposal 3
· 1 DCI can deactivate single SPS configuration;
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