3GPP TSG-RAN2 Meeting #93bis




     R2-162923
Dubrovnik, Croatia, April 11 - 15, 2016
Agenda item:

8.2.1
Source: 
LG Electronics Inc.
Title: 
Resource allocation enhancement for V2V
Document for:

Discussion and Decision

1.
Introduction
In RAN1#84 meeting, it was agreed regarding to resource allocation for V2V
For resource allocation enhancement, the following agreements and conclusions were made:

· Sensing with semi-persistent transmission is supported for UE autonomous resource selection.

· UE transmits PSSCH (when data is available) on a selected set of periodically occurring resources until a resource reselection occurs

· Other details are FFS

· Sets of resources among which a UE selects can be restricted based on the geo information of the UE

· LS was agreed in R1-161312 to ask RAN2 to enable mapping a set of locations to a set of resources

· Conclusion: Geo-information (e.g. vehicle location) signaled in the radio layers can be used by eNB, e.g., for sidelink resource allocation.

· This does not preclude reporting any other information to eNB.

· Note: Using geo-information at the transmitter UE for UE autonomous resource selection is already agreed.

· Mechanisms to report UE geographical information to the eNB are supported.

· FFS the protocol and exact content of the report

· FFS whether the report is carried as L1 control information (in which case it is FFS which physical channel(s) carry such information) or L2/3 control information (e.g, MAC or RRC signaling).

· For  sidelink V2V communication mode-1, sidelink semi-persistent scheduling from the eNB is supported

· Sidelink semi-persistent scheduling means that the eNB allocates a set of periodically occurring resources for sidelink SA and data transmission.

· If the UE does not have data to transmit, UE does not transmit PSSCH

· FFS the details of signalling

· Resource allocation/release process FFS, may be different than existing LTE SPS scheme

For resource pool and SA/data multiplexing, the following agreements were made:

· For V2V communication on the PC5 interface:

· Option 1: Transmission of SA and its associated data on same subframe is supported

· This does not preclude SA and its associated data transmission in different subframes

· FFS other details
· Option 2: Each SA transmission precedes all of its associated data transmissions.
· FFS the timing relation between SA and its associated data
· FFS which option(s) to support for which type of traffic/resource allocation
· UE is not required to decode data that are transmitted before the subframe containing the successfully decoded associated SA.
· Further restrictions on number of PSCCH and PSSCH to be decoded in a subframe shall be considered
· Details FFS
· SA pool and its associated data pool can be FDMed
· Channel coding and DFT precoding between PSCCH and PSSCH are separated
· Scheduling assignment of PSSCH is transmitted on PSCCH from this UE
· RB size of PSCCH is fixed in the specification.
· FFS contents of PSCCH
For coexistence with legacy Uu operations, the following conclusions were made:

· RAN1 may investigate following coexistence issues of PC5-based V2V operation and legacy Uu operation

· Inter-UE coexistence in the same carrier frequency
· This includes the case where in-band emission of PC5-V2V transmission from UE A interferes with UL transmission from UE B in the same carrier and vice versa.
· Intra-UE coexistence in the same carrier frequency
· This includes the following cases:
· (1) a single UE is scheduled to transmit PC5-V2V and UL at the same time.
· (2) a single UE is monitoring PC5-V2V and DL simultaneously.
· Intra-UE coexistence in different carrier frequency
· This is similar to the issue of ‘intra-UE coexistence in the same carrier frequency’ but differs from the fact that the transmissions/receptions are in two different carrier frequencies.
· Note that existing scheme/solution is not precluded to solve coexistence issues 
If existing scheme/solution are not sufficient, detailed solutions are FFS
In this contribution, it is addressed on RAN2 aspect regarding resource allocation. 
2.
Discussion 
2.1 Mode 1 TX resource 

In order to request the scheduled sidelink resource for mode 1 for RRC CONNECTED UE, the UE should send BSR. After receiving BSR, the eNB needs to know whether the BSR is a request for resource allocation for PC5-V2V. In order to achieve this goal, the existing sidelink BSR could be considered as a candidate for this purpose. However, since we think the V2V message does not need to differentiate the destinations of V2V messages so the destination information is not necessary in the BSR. Thus, we think new BSR is necessary to request PC5-V2V resources.
Proposal 1 New BSR is used to request PC5-V2V resource. 
As per RAN1 agreement, for sidelink V2V communication mode-1, sidelink semi-persistent scheduling from the eNB is supported. Considering latency and variable size of TB for V2V messages, some enhancement is necessary for SL-SPS. This are analyzed in [1].
2.2 Mode 2 TX resource
According to RAN1 agreement Using geo-information at the transmitter UE for UE autonomous resource selection is already agreed, for mode2 operation (i.e. autonomous resource selection) in RRC IDLE, the network should broadcast sets of resources for each geo-location. The above sets of resources could be included in new system information or the existing system information for sidelink communication (i.e. SIB18). Considering that pool configuration information could be different compared to Rel-12/13 sidelink communication and purpose of V2X is dedicated to ITS services, it is preferred to use new system information block for V2V. 
Proposal 2 New SIB is used to provide the resource pool information for V2V services.
For UE in UE in RRC_CONNECTED, a set of resource can be assigned to UE based on reporting of geo-information. As per the current sidelink communication operation, until the dedicated resource is provided to the UE, it is inevitable for the RRC CONNECTED UE to postpone the transmission of sidelink communication messages. However, considering the latency requirement of V2X messages, it may critically impact the latency of V2V messages if the UE has a data to transmit. In order to avoid this kind of situation, until a dedicated signaling is assigned to UE, it would be beneficial for the RRC CONNECTED UE to use a set of resource broadcast by SIB.
Proposal 3 Until a dedicated PC5-V2V resource is assigned, the UE transmits V2V messages using resource broadcast by SIB.
Basically, we think priority scheme introduced in Rel-13 is beneficial for PC5-V2V scenarios as well since there are largely two types of data, which are periodically generated data and event triggered data. These data needs to be differentiated in transmission. However, the number of priorities are further needed to be discussed. 
Proposal 4 Priority is introduced in PC5-V2V message.
Proposal 5 SA/data resource pool per priority is broadcast in SIB. 
2.3 Resource allocation for inter-frequency/inter-PLMN 
In case of Rel-12 sidelink communication, only one frequency is assumed to be used. We think it is necessary to revisit this assumption for PC5-V2V scenario. For V2V communication, there could be a few scenarios in terms of PC5-V2V frequency.

· One operator use a single frequency at a certain location
· One operator use multiple frequencies at a certain location
· Different operators use a common frequency at a certain location
· Different operators use different frequencies at a certain location
At least, it may be possible that different frequencies are used for transmitting PC-5 V2V messages for different operators. If so, since V2X messages are related to safety, V-UE should be required to receive the messages transmitted on the other frequencies. If the V-UE is capable of receiving multiple frequencies corresponding to different operators, there seems to be no problem. However, if V-UE has a limited capability for receiving different frequencies, the serving cell is required to provide RX resources for different frequencies of different operators as in Rel-13 sidelink discovery. Otherwise, V-UE belonging to one operator could not communicate with another V-UE belonging to another operator. 
Proposal 6 RAN2 is asked to discuss the assumption on inter-frequency/inter-PLMN for PC5-V2V.
2.4 Resource allocation for temporal interruption

One of the open issues raised during V2X SI is that resource allocation robust to temporal interruption due to, e.g. handover, RLF, cell reselection. In case of eD2D, if re-establishment or cell reselection happens, the UE firstly acquires resource pool included in system information of the selected cell to transmit the sidelink communication message. This causes an additional delay in transmitting the message. This could be critically harmful to V2V scenarios. For avoiding this situation, PC5-V2V resources may be common across a certain area or the serving cell provides the resources for neighbor cells as in Rel-13 sidelink discovery. 
Even in the handover scenario where resource to be used in target cell is provided via dedicated signalling, unless the source cell and target cell is not synchronized or UE does not use synchronization based on GNSS, it takes time to synchronize to the target cell. This could impact to the service quality of V2V services as well. In case of synchronization based on eNB signal in order to avoid this problem, the serving cell may provide the assistance information for synchronization as well as the resource information.

Proposal 7 RAN2 is asked to discuss on provision of assistance information of neighbor cells in serving cell for temporal interruption.
2.5 Coexistence of PC5-V2V and Uu

According to RAN1 conclusion on coexistence with legacy Uu operations, a single UE may monitor PC5-V2V and DL simultaneously. The UE capable of sidelink communication is required to receive PC5 and DL simultaneously with two receiver chains. From our view, a similar requirements could be applied to UEs for V2V cases since characteristics of the currently considered V2V messages is similar or more stringent in terms of latency and reliability and two receiver chains equipped in a car does not cause any severe problem. That is, a single UE may be required to monitor PC5-V2V and DL simultaneously. 

Observation 1) If the UE has two receiver chains as in sidelink communication, there is no problem in receiving DL and PC5-V2V simultaneously.
Another coexistence cases is that a single UE is scheduled to transmit PC5-V2V and UL at the same time in the same frequency or different frequency. This problem would occur when UE is in RRC_CONNECTED and PC5 V2V operates in mode 2 resources. This problem is similar to simultaneous transmission of the existing sidelink and UL case. We think two basic solutions could be considered for the above scenarios. 

· Option 1: Static priority between PC5-V2V and UL (e.g. Prioritize UL over PC5-V2V like Rel-13 sidelink communication)

· Option 2: TX gap is used (like Rel-13 sidelink discovery)

In the existing D2D scenarios, the principle of “always prioritize UL over D2D” is adopted. Similarly, UL message could be always prioritized over PC5-V2V. However, this would not be appropriate for PC5-V2V which delivers safety-related message. The message, as stated above, is regarded more stringent in terms of latency and reliability so that it would cause problem if PC5-V2V message is dropped when collision is expected.

Additional aspect to be considered in inter-frequency scenario is power allocation. If the UE supports such simultaneous transmission, the current D2D specifies a power allocation rule where the UE should first allocate the required power to UL transmission, and then, D2D transmission power can use the remaining power. This would result in the shrunk range of V2V messages. Considering the above aspects, we propose 
Proposal 8 Tx gap is used for transmission of PC5-V2V messages.
3.
Conclusion
In this contribution, it is discussed on resource allocation for PC5-V2V and proposed as follows.
Proposal 1 New BSR is used to request PC5-V2V resource. 
Proposal 2 New SIB is used to provide the resource pool information for V2V services.
Proposal 3 Until a dedicated PC5-V2V resource is assigned, the UE transmits V2V messages using resource broadcast by SIB.
Proposal 4 Priority is introduced in PC5-V2V message.
Proposal 5 SA/data resource pool per priority is broadcast in SIB. 
Proposal 6 RAN2 is asked to discuss the assumption on inter-frequency/inter-PLMN for PC5-V2V.

Proposal 7 RAN2 is asked to discuss on provision of assistance information of neighbor cells in serving cell for temporal interruption.
Proposal 8 Tx gap is used for transmission of PC5-V2V messages.
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