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1
Introduction
In this contribution, we discuss the details of multiple SPS activation over Uu for V2X, and introduce how to reuse the legacy DCI format 0 to activate each SPS configuration separately. The contribution is structured as follows:
· Section 2 discusses the details of multiple SPS activation and DCI format 0 that is reused for V2X.

· Section 3 concludes the contribution.

2
Discussion

2.1 Discussion of multiple SPS activation
In RAN1#86, RAN1 made the following agreements for UL SPS mechanism:

	Agreements related to V2X WI from discussions/agreements in 7.2.3.1
· 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 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


Since the above FFS issues are related, we will consider them jointly in the following discussions.

The original idea of supporting multiple SPS configurations is raised from the observation that multiple traffic patterns, e.g. CAM, DENM and VoIP, are simultaneously generated by UE at a given time. It is known that CAM is periodically transmitted with a specific frequency, while DENM is asynchronous event-triggered and VoIP is action-dependent. Therefore, multiple SPS configurations may need to be active at the same time, but may not need to be activated at one time upon the event occurrence and message generation. On the other hand, if change in estimated periodicity and offset of packet arrival of a particular SPS configuration occurs and is reported by the UE assistance information [1], the eNB should be able to update or release the corresponding SPS configuration.
Therefore, we prefer to activate the multiple SPS configurations separately by reusing the legacy DCI format 0, without the necessity of modifying the current DCI structure and without the possibility of jeopardizing the forward compatibility. More particularly, each SPS configuration is activated by a separate DCI. First of all, flexibility in the resource allocation is provided, since the DCI just needs to indicate the resource for the corresponding SPS transmission. Secondly, adaptability to the number of SPS configurations that can be activated by a UE simultaneously is also provided, since this number is not agreed yet. Owing to these considerations, we suggest that each SPS configuration is always activated/updated/released by a separated DCI.

Proposal 1: Each SPS configuration is always activated/updated/released by a separate DCI, providing flexibility in the resource allocation and adaptability to the number of SPS configurations.
Considering the number of SPS configurations that can be activated by a UE at the same time, we count the number of SPS configurations that is required by CAM, DENM and VoIP, respectively. Owing to the consistency of the packet size, one SPS configuration is enough and can be activated for DENM, while a second one for VoIP. However, owing to the packet size variation, two SPS configurations should be activated simultaneously for CAM. More particularly, one SPS is configured for the large packets and the other one for the small packets, i.e., 300 bytes and 190 bytes, respectively. In this way, resource efficiency is improved and reliable transmission is guaranteed, regardless of the variable packet size. As a result, we suggest that four SPS configurations would be enough at the same time. 
Proposal 2: Up to four SPS configurations are supported and can be activated by a UE at the same time.
2.2 Reinterpretation of DCI format 0
Based on Proposal 1&2, the rest of the above FFS issues can be solved accordingly. The “TPC for PUSCH” field in legacy DCI format 0 may be simply reused and reinterpreted. More particularly, each combination of the two bits in the “TPC for PUSCH” field is mapped to the index of the corresponding SPS configuration, as listed in Table 1. Meanwhile, the legacy LTE SPS procedures for SPS activation and release are followed by setting “Cyclic shift for DMRS and OCC index”, “MCS and RV”, etc., to particular values. Nevertheless, the “Cyclic shift DMRS” field with a length of three bits may be reserved as the candidate for indexing the SPS configurations, just in case more than four SPS configurations are required in V2X.
	“TPC for PUSCH” field
	Index of SPS configuration

	00
	0

	01
	1

	10
	2

	11
	3


Table 1: The one-to-one mapping between the “TPC for PUSCH” field in legacy DCI format 0 and the index of each SPS configuration
Proposal 3: The “TPC for PUSCH” field in legacy DCI format 0 is reinterpreted to indicate the index of each SPS configuration, as shown in Table 1.
Based on Proposal 3, since the “TPC for PUSCH” field in legacy DCI format 0 is reused, the UE has to be aware when the field can be reinterpreted. Owing to this, the legacy SPS C-RNTI may not be available any more. Therefore, a SPS RNTI specific to SPS configuration for V2X over Uu needs to be defined, in order to identify the reinterpretation and to activate the SPS configuration.

Proposal 4: A SPS RNTI specific to the SPS for V2X over Uu is defined in order to reinterpret the “TPC for PUSCH” field in legacy DCI format 0 and to activate the SPS configuration.
3
Conclusion
In this contribution, we discussed the activation of multiple SPS configurations over Uu and the reinterpretation of the legacy DCI 0 for V2X. Based on discussions we propose:
Proposal 1: Each SPS configuration is always activated/updated/released by a separate DCI, providing flexibility in the resource allocation and adaptability to the number of SPS configurations.
Proposal 2: Up to four SPS configurations are supported and can be activated by a UE at the same time.
Proposal 3: The “TPC for PUSCH” field in legacy DCI format 0 is reinterpreted to indicate the index of each SPS configuration, as shown in Table 1.

Proposal 4: A SPS RNTI specific to the SPS for V2X over Uu is defined for the sake of reinterpreting the “TPC for PUSCH” field in legacy DCI format 0 and for the sake of activating the SPS configuration.
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