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Introduction
RAN Plenary meeting #72 has agreed on a work item for LTE-based V2X services whose targets include:
1) To specify enhancements to UL SPS transmissions for support of V2X services including:
a) Multiple SPS configurations [RAN2, RAN1]
b) Reporting of UE assistance information for SPS transmissions [RAN2]
In this paper we discuss some issues regarding UL-SPS for LTE-based V2x. 
[bookmark: _Ref458763166]UL-SPS for V2X services
Compared to legacy UL-SPS in LTE, which mainly targets the VoIP traffic, the UL-SPS for V2X targets CAM-type messages which exhibits certain repetitiveness in time but not strictly periodic. This is one of the reasons why we believe having multiple SPS configurations can be beneficial for V2X.
As for signalling aspects, we believe that similar to what happens in LTE, the eNB configures the UE with multiple possible UL-SPS configurations for V2X via RRC signalling and activates/re-activates each of the configured SPS configurations with lower layer signalling, e.g. PDCCH as for the UL-SPS in LTE. 
Proposal: 
· [bookmark: _Toc457481295][bookmark: _Toc458005748][bookmark: _Toc458013007][bookmark: _Toc458013405][bookmark: _Toc458015323]Similar to LTE, the UL-SPS configuration for V2X services is carried over RRC signalling, while activation/re-activation/release is carried over (E)PDCCH. 
Similar to LTE, the UE shall monitor in every subframe the PDCCH with CRC scrambled with SPS C-RNTI to check whether the SPS is released/(re)-activated. As a result, we believe that it is simpler, and also more aligned with current SPS specification where a single UE-specific SPS C-RNTI valid for both UL and DL SPS is assigned to the UE, to have all SPS configurations (UL/DL/SL) associated to a UE share the same SPS C-RNTI. This C-RNTI is used to scramble the appropriate DCI format.
Observation:
· In current specification, both UL and DL SPS are associated to a single UE-specific SPS C-RNTI.
Proposal:
· All SPS configurations (i.e. uplink, downlink, and sidelink) are associated to a single UE-specific SPS C-RNTI.
RAN has agreed to support multiple SPS configurations for V2X. We believe this feature is only beneficial if multiple SPS configurations can be active at a time, as also proposed in our contribution on SL-SPS for V2V [1] and our RAN2 contribution. We believe that up to 4 active SPS configurations at a time suffices but a concrete number can be left for FFS.
Proposal:
· Support multiple active UL-SPS configurations at a time for V2X services.
· FFS the number of active SPS configurations at a time.
A consequence of having multiple active UL-SPS configurations at a time is that one subframe could be utilized by more than one SPS configurations (overlapping of resources of SPS configurations). In that case it is beneficial to have a resolution mechanism, e.g., based on priority (e.g. based on PPPP value).
Proposal:
· Each SPS configuration is associated with an LCID/PPPP
· LCID/PPPP values can be used to resolve resource conflict between SPS configurations. 
DCI format 
Owing to the discussion in Section 2, besides similar contents as contained in the DCI for legacy UL-SPS (DCI format 0), the DCI for UL-SPS for V2X services should contain the index of the SPS configuration to be activated/reactivated/release. Naturally a DCI format for UL-SPS for V2X services can be constructed by extending the contents of DCI Format 0 (details in the appendix) with a field indexing the SPS configuration the DCI is associated with. We call this field “SPS configuration index”, and we believe that 3 bits suffice. A UE with V2X capabilities will search for this extended format of DCI0 in its UE-specific search space. Note that for consistency the extended DCI0 format should also be used when the UE is scheduled using the UE’s assigned C-RNTI, but in this case its value will be ignored by the UE. 
Proposal: 
· Extending DCI format 0 with a field called “SPS configuration index”, consisting of 3 bits, to support UL-SPS for LTE-based V2X services.
Conclusion 
In this contribution we discuss the UL-SPS for LTE-based V2X services. 
Proposal: 
· Similar to LTE, the UL-SPS configuration for V2X services is carried over RRC signalling, while activation/re-activation/release is carried over (E)PDCCH.
Observation:
· In current specification, both UL and DL SPS are associated to a single UE-specific SPS C-RNTI.
Proposals:
· All SPS configurations (i.e. uplink, downlink, and sidelink) are associated to a single UE-specific SPS C-RNTI.
· Support multiple active UL-SPS configurations at a time for V2X services.
· FFS the number of active SPS configurations at a time.
· Each SPS configuration is associated with an LCID/PPPP
· LCID/PPPP values can be used to resolve resource conflict between SPS configurations. 
· [bookmark: _GoBack]Extending DCI format 0 with a field called “SPS configuration index”, consisting of 3 bits, to support UL-SPS for LTE-based V2X services.
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Appendix: DCI Format 0 for UL-SPS (From 3GPP TS 36.212)
The following information is transmitted by means of the DCI format 0:
- Carrier indicator – 0 or 3 bits. 
- Flag for format0/format1A differentiation – 1 bit, where value 0 indicates format 0 and value 1 indicates format 1A
- Frequency hopping flag – 1 bit. This field is used as the MSB of the corresponding resource allocation field for resource allocation type 1.

- Resource block assignment and hopping resource allocation –  bits
	- For PUSCH hopping (resource allocation type 0 only):

		- NUL_hop MSB bits are used to obtain the value of  

	-  bits provide the resource allocation of the first slot in the UL subframe
- For non-hopping PUSCH with resource allocation type 0:

-  bits provide the resource allocation in the UL subframe
- For non-hopping PUSCH with resource allocation type 1:   
- The concatenation of the frequency hopping flag field and the resource block assignment and hopping resource allocation field provides the resource allocation field in the UL subframe
- Modulation and coding scheme and redundancy version – 5 bits 
- New data indicator – 1 bit
- TPC command for scheduled PUSCH – 2 bits 
- Cyclic shift for DM RS and OCC index – 3 bits 
- UL index – 2 bits (this field is present only for TDD operation with uplink-downlink configuration 0)
- Downlink Assignment Index (DAI) – 2 bits (this field is present only for cases with TDD primary cell and either TDD operation with uplink-downlink configurations 1-6 or FDD operation)
- CSI request – 1, 2 or 3 bits. The 2-bit field applies to UEs configured with no more than five DL cells and to
-	UEs that are configured with more than one DL cell and when the corresponding DCI format is mapped onto the UE specific search space given by the C-RNTI;
- 	UEs that are configured by higher layers with more than one CSI process and when the corresponding DCI format is mapped onto the UE specific search space given by the C-RNTI; 
- 	UEs that are configured with two CSI measurement sets by higher layers with the parameter csi-MeasSubframeSet, and when the corresponding DCI format is mapped onto the UE specific search space given by the C-RNTI;
the 3-bit field applies to UEs that are configured with more than five DL cells and when the corresponding DCI format is mapped onto the UE specific search space given by the C-RNTI;
otherwise the 1-bit field applies
- SRS request – 0 or 1 bit. This field can only be present in DCI formats scheduling PUSCH which are mapped onto the UE specific search space given by the C-RNTI. 

- Resource allocation type – 1 bit. This field is only present if . 
If the number of information bits in format 0 mapped onto a given search space is less than the payload size of format 1A for scheduling the same serving cell and mapped onto the same search space (including any padding bits appended to format 1A), zeros shall be appended to format 0 until the payload size equals that of format 1A.
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