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Introduction
In RAN2#97bis, support of multiple SPS for non-V2X has been discussed without final decision. In this document, we further discuss this topic to make conclusion.
Discussion
In REL-14 V2X WI, multiple UL SPS configurations are introduced for V2X communication in uplink. For UE in RRC_CONNECTED, maximum 8 SPS configurations with different parameters can be configured by eNB and all SPS configurations can be active at the same time. The activation/deactivation of SPS configuration is signalled via PDCCH addressed to UL SPS V-RNTI by eNB. 
The existing logical channel prioritization and multiplexing for Uu are used for V2X communication via Uu. Thus, when UE transmits non-V2X user packets as well as V2X messages, it is allowed for a UE to transmit non-V2X user packets over multiple UL SPS resources scheduled by PDCCH addressed to UL SPS V-RNTI. In this sense, multiple UL SPS configurations are not limited only to V2X traffic for the time being. 
Observation 1: Multiple UL SPS configurations are not limited to V2X traffic in the current specifications.
Since multiple UL SPS configurations are not limited only to V2X traffic for the time being, it seems beneficial to clarify whether mutiple UL SPS configuratoins are useful for non-V2X traffic as well as V2X traffic. In our view, multiple UL SPS configurations are beneficial at least in the following use cases:

1. A vehicular UE or a pedestrian UE can make a voice call while transmitting V2X messages such as BSM/CAM/DENM. eNB can configure multiple SPS so that the UE transmits voice traffic in one SPS configuration and V2X messages in other SPS configurations.

2. eNB can configure SPS with a short period to pre-schedule UL transmissions as specified in WI on Latency Reduction. The SPS can be provided with multiple SPS configurations for different packet sizes. Thus, UE transmits small size packets in pre-scheduled resources of one SPS configuration and medium size packets in pre-scheduled resources of another SPS configuration.

Observation 2: It is beneficial to use multiple SPS configurations for non-V2X services as well as V2X services.
In RAN2#97bis, RAN2 has discussed the following options:
· Option 1: multiple UL SPS is configured only for V2X authorized UE supporting multiple SPS and used only for V2X traffic

· Option 2: multiple UL SPS is configured only for V2X authorized UE supporting multiple SPS and can be used for non-V2X traffic as well as V2X traffic

· Option 3: multiple UL SPS can be configured for any UE supporting multiple SPS (regardless of V2X authorization) and used for non-V2X traffic as well as V2X traffic
To understand impact of each option, we have further analyzed the current specifications related to V2X as follows:
First of all, we observed that eNB may not know if a UE is authorized for Uu transport of V2X communication. In the current specification, MME informs eNB that a particular UE is authorized for V2X sidelink communication. Thus, even though eNB could assume that this UE may use Uu transport of V2X communication, eNB could not explicitly know that this UE will use Uu transport of V2X communication. Besides, if V2X sidelink communication is not used together with Uu transport of V2X communication, MME would not know that this UE will use Uu transport of V2X communication.
Observation 3: eNB may not know if a UE is authorized for Uu transport of V2X communication.
Secondly, eNB may not know which EPS bearer is configured for Uu V2X. As the outcome of V2X WI, new QCIs i.e. QCI75 and QCI79 were specified to meet QoS characteristics of V2X services. However, whether to use those QCIs is not mandatory in the network. In addition, the network can use QCI3 that meets QoS characteristics of V2X services. Thus, eNB may not know which EPS bearer is configured for Uu V2X. Furthermore, the network could use QCI75 or QCI79 for non-V2X traffic of which QoS characteristics is similar to that of V2X traffic.
Observation 4: eNB may not know which EPS bearer is configured for Uu transport of V2X communication in the current specifications.
It seems worth noting that even though eNB may know which EPS bearer is configured for Uu V2X, UE knows which radio bearer is configured for Uu V2X based on TFT. 
Observation 5: UE knows which radio bearer is configured for Uu transport of V2X communication in the current specifications.
Considering the observations above, we think that Option 1 has some impacts on S1, RRC and MAC while Option 3 has no impact, as shown in Table 1 below.
Table 1: Impact analysis for each option
	
	Option 1
	Option 2
	Option 3

	Impact on S1
	MME may need to inform eNB which EPS bearer is configured for Uu V2X.
	MME may need to inform eNB that a UE is authorized for Uu V2X.
	None

	Impact on RRC
	eNB may need to configure which logical channel is allowed to use multiple SPS.
	None
	None

	Impact on MAC
	LCP needs to be improved in the UE side
	None
	None


Proposal 1: Option 3 is agreed, i.e. multiple UL SPS can be configured for any UE supporting multiple SPS (based on UE capability, regardless of V2X authorization) and used for non-V2X traffic as well as V2X traffic.
It is clear from Table 1 that Option 3 has no impact. However, we think that minor corrections are still needed to support Option 3. We prefer to change ‘UL SPS V-RNTI’ to ‘UL SPS RNTI’ in order to avoid confusion that may happen from the name of RNTI. Since UL SPS V-RNTI is also specified in RAN1 specifications, we propose to send a LS to RAN1. However, we would not need any techical change to support multiple UL SPS configurations for non-V2X services.

Proposal 2: If proposal 1 is agreed, we propose to change ‘UL SPS V-RNTI’ to ‘UL SPS RNTI’ and send a LS on this change to RAN1.
In addition, the UEAssistanceInformation message can carry SPS assistance information to eNB. The SPS assistance information includes parameters (e.g. set of preferred expected SPS interval, timing offset with respect to subframe 0 of the SFN 0, LCID and maximum TB size based on observed traffic pattern) related to the SPS configuration. Triggering of the SPS assistance information transmission is left to UE implementation. For instance, the UE is allowed to report the UE assistance information when change in estimated periodicity and/or timing offset of packet arrival occurs. 
Note that the SPS assistance information can be used to provide not only the traffic characteristics of sidelink logical channel(s) that are setup for V2X sidelink communication, but also the traffic characteristics of uplink logical channel(s). We assume that since the current specification already supports SPS assistance information in REL-14 for non-V2X services, RAN2 could just confirm that the SPS assistance information is supported for uplink SPS transmissions of non-V2X services as well as V2X services in REL-14.
Proposal 3: RAN2 confirms that the uplink part of the SPS assistance information is supported for uplink SPS transmissions of non-V2X services as well as V2X services in REL-14.
Conclusion

In conclusion, we propose to agree the following observations/proposals and the related CRs for REL-14:
Observation 1: Multiple UL SPS configurations are not limited to V2X traffic in the current specifications.

Observation 2: It is beneficial to use multiple SPS configurations for non-V2X services as well as V2X services.

Observation 3: eNB may not know if a UE is authorized for Uu transport of V2X communication.
Observation 4: eNB may not know which EPS bearer is configured for Uu transport of V2X communication in the current specifications.
Observation 5: UE knows which radio bearer is configured for Uu transport of V2X communication in the current specifications.
Proposal 1: Option 3 is agreed, i.e. multiple UL SPS can be configured for any UE supporting multiple SPS (based on UE capability, regardless of V2X authorization) and used for non-V2X traffic as well as V2X traffic.
Proposal 2: If proposal 1 is agreed, we propose to change ‘UL SPS V-RNTI’ to ‘UL SPS RNTI’ and send a LS on this change to RAN1.
Proposal 3: RAN2 confirms that the uplink part of the SPS assistance information is supported for uplink SPS transmissions of non-V2X services as well as V2X services in REL-14.
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