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1
Introduction
In this contribution we provide text proposal to RAN1 TR 36.843 with latest status after RAN2 #85. 
2 
Text Proposal
6
Discovery
6.3
Upper Layer Aspects 
6.3.1
General

Figure 6.3.1-1 shows scenarios for D2D ProSe where UE1 and UE2 are located in coverage /out of coverage of a cell. When UE1 has a role of transmission, UE1 sends discovery message and UE2 receives it. UE1 and UE2 can change their transmission and reception role. The transmission from UE1 can be received by one or more UEs like UE2. 
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(c) Scenario 1C                                                            (d) Scenario 1D

	Scenarios
	UE1
	UE2

	1A: Out of Coverage
	Out of Coverage
	Out of Coverage

	1B: Partial Coverage
	In Coverage
	Out of Coverage

	1C: In Coverage-Single-Cell
	In Coverage
	In Coverage

	1D: In Coverage-Multi-Cell
	In Coverage
	In Coverage


Figure 6.3.1-1 D2D Scenarios

· According to the RAN plenary prioritization, RAN1 and RAN2 will focus on a D2D ProSe discovery mechanism for in-coverage (scenarios 1C and 1D). 

· RAN2 should focus on the study of direct discovery (no need to look into discovery solutions using EPC in RAN2).

· No need to  distinguish open and restricted discovery on access stratum level. 
· No need to distinguish PUSH and PULL model on Access Stratum. 
· It is  assumed that a mechanism to trigger transmission of a D2D discovery message upon reception of another D2D discovery message can be realized by upper layers if a need is identified (up to SA2 to discuss)
· UE needs to be allowed by the NW to transmit discovery messages in both RRC_IDLE and RRC_CONNECTED modes.
· The NW needs to be in control of the resources and transmission mode (RRC_CONNECTED and/or RRC_IDLE) that the UEs may use to transmit Discovery signals.


Editor’s note: NW should have the option to select the preferred configuration mode (RRC_IDLE or RRC_CONNECTED) for transmission and reception of discovery messages.
· It is assumed NAS handles authorization of D2D discovery transmission and reception.
Editor’s note: FFS whether there is also a need to disallow selected UEs to use Type 1 transmission resources on AS level (e.g. to avoid out of band emission problems).

******************** Text Proposal start ************************
6.3.2
Radio Protocol Architecture

· ProSe UE Identities and ProSe Application Identities are assigned/re-assigned/allocated in upper layers and Access Stratum transmits them transparently.
· RAN2 assumes that IP layer is not used and therefore RoHC is not needed

· Radio Protocol Stack for discovery comprises of at least a MAC layer
Editor’s note: FFS whether AS security is required based on input from SA3
Radio Protocol Stack for D2D direct discovery is shown in Figure x. In this protocol stack it is assumed that the security (i.e. ciphering and/or integrity protection) for discovery information is not applied in AS.
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Figure x Protocol Stack for D2D Direct Discovery

· The Access Stratum layer performs the following functions:

· Interfaces with Upper Layer: The MAC layer receives the discovery information from the upper layer (i.e. application layer or NAS.) The IP layer is not used for transmitting the discovery information. The discovery information is transparent to Access Stratum.

· Scheduling: The MAC layer determines the radio resource to be used for transmitting the discovery information.
· Discovery PDU generation: The MAC layer builds the MAC PDU carrying the discovery information and sends the MAC PDU to the PHY layer for transmission in the determined radio resource.

· In the UE, the RRC protocol informs the discovery resource pools to MAC. RRC also informs allocated Type 2B resource for transmission to MAC.

· There is no need for a MAC header.

Editor’s note: Additional Access Stratum layer (e.g. PDCP), impact on Protocol stack for D2D Direct Discovery will be considered for providing ciphering and/or integrity protection based on SA3 input.

· MAC header for discovery does not comprise any fields based on which filtering on L2 could be performed. 
· Discovery message filtering at the MAC level does not seem to save processing or power compared to performing filtering at the upper layers based on the Prose UE- and/or Prose Application ID. 

· The MAC receiver forwards all received discovery messages to upper layers. 

· MAC will deliver only correctly received messages to upper layers. 

· It is assumed that L1 indicates to MAC whether a discovery messages has been received correctly. 
· It is assumed Upper Layers guarantee to deliver only valid discovery information to the Access Stratum.
Editor’s note: How often upper layer delivers discovery information to L2 and need for buffer mechanism in L2 are FFS. It is not of highest priority in the SI phase.
· It is assumed that D2D discovery is on a different transport channel than D2D communication




6.3.3 
Radio Resource Management aspect

6.3.3.1  
Protocol states

· It is possible for UEs to receive D2D discovery message while being RRC_IDLE and RRC_CONNECTED.

· If the UE cannot interpret (in Access Stratum or  upper layers) the received D2D discovery message it may or may not establish an RRC Connection in order to verify the content e.g. with an application server. 

· Transmission of discovery messages should be supported in RRC_IDLE mode and in RRC_CONNECTED mode.

6.3.3.2  
Radio resource allocation
· The eNB may provide in SIB:
· A radio resource pool for discovery transmission and reception in case of Type 1
· A radio resource pool for discovery reception of Type 2B 

Editor’s Note: It is FFS how resource pools information is provided for inter-cell discovery
6.3.3.3
Procedure
· In case of Type 1, a UE autonomously selects radio resources from the indicated Type 1 transmission resource pool for discovery signal transmission.

· In case of Type 2B, only an RRC CONNECTED UE may request resources for transmission of D2D discovery messages from the eNB via RRC. The eNB assigns resource via RRC. 
· As baseline, UE releases the transmission resources the latest when the UE enters RRC_IDLE or when the eNB withdraws the resource by RRC signalling.
· In case of Type 2B as baseline radio resource are allocated by RRC. Use of activation/deactivation of radio resources using PDCCH is FFS.

· Receiving UEs monitor both Type 1 and Type 2B discovery resources as authorised.
7
Communication

7.2
Upper Layer Aspects

7.2.1
General

Scenarios for D2D Prose direct communication are same as mentioned above in section 6.3.1. When UE1 has a role of transmission, UE1 sends data and UE2 receives it. UE1 and UE2 can change their transmission and reception role. The transmission from UE1 can be received by one or more UEs like UE2.

· Public Safety 1: M D2D broadcast communication should be possible irrespective of availability of infrastructure coverage. 

· Whether Public Safety Communication needs to be achieved by D2D direct communication in all cases (e.g. in-coverage) remains to be studied.
· It is assumed  that 1: M D2D broadcast communication should be supported both on a dedicated carrier and on the same carrier as regular LTE. 

· As baseline from L2 point of view, 1:M D2D broadcast communication is one-way and there is no feedback on L2 (MAC/RLC/PDCP)

· RRC/ Connection Handling:
· A D2D Prose UE does not establish and maintain a logical connection to receiving D2D Prose UEs prior to a 1: M D2D broadcast communication. 

7.2.2
Radio Protocol Architecture

7.2.2.1
Control-plane

7.2.2.2
User-plane


· PDCP: 

· 1: M D2D broadcast communication data (i.e. IP packets) should be handled as the normal user-plane data.

· Header-compression/decompression in PDCP is applicable for 1: M D2D broadcast communication.

· U-Mode is used for header compression in PDCP for D2D broadcast operation for public safety.

· Security support will be addressed based on input by SA3.

· RLC:

· RLC UM is used for 1: M D2D broadcast communication.
· Segmentation and Re-assembly is supported on L2 by RLC UM. 

· A receiving UE needs to maintain at least one RLC UM entity per transmitting peer UE. 

· An RLC UM receiver entity does not need to be configured prior to reception of the first RLC UM data unit

· So far no need has been identified for RLC AM or RLC TM for D2D communication for user plane data transmission. 

· MAC:

· No HARQ feedback is assumed for 1: M D2D broadcast communication
· The receiving UE needs to know a source ID in order to identify the receiver RLC UM entity. 

· 
· The MAC header comprises a L2 target ID which allows filtering out packets at MAC layer.
· The L2 target ID may be a broadcast, group cast or unicast address.
· L2 Group cast/Unicast: A L2 target ID carried in the MAC header would allow discarding a received RLC UM PDU even before delivering it to the RLC receiver entity. 

· L2 Broadcast: A receiving UE would process all received RLC PDUs from all transmitters and aim to re-assemble and deliver IP packets to upper layers. 

· 

Editor’s Note: It is FFS how these are represented in the MAC header
· MAC sub header contains LCIDs (to differentiate multiple logical channels).
· At least Multiplexing/demultiplexing, priority handling and padding are useful for D2D


7.2.3 
Radio Resource Management Aspect

7.2.3.1
Protocol states

7.2.3.2
Radio resource allocation

· UEs in-coverage and out-of-coverage need to be aware of a resource pool (time/frequency) for D2D communication reception. 

· All UEs (Mode 1 (“scheduled”) and Mode 2 (“autonomous”)) are provided with a resource pool (time and frequency) in which they attempt to receive scheduling assignments. 

Editor’s Note: It is FFS how the resource pool is configured/provided to UEs in or out of coverage. (e.g. pre-configured; provided by eNB in SIB; forwarded by UEs in coverage to UEs out of coverage)

· In Mode 1, a UE requests transmission resources from an eNB. The eNB schedules transmission resources for transmission of scheduling assignment(s) and data. 
· The UE sends a scheduling request (D-SR or RA) to the eNB followed by a BSR based on which the eNB can determine that the UE intends to perform a D2D transmission as well as the required amount resources. 
Editor’s Note: It is FFS how the eNB indicates the transmission resources to the UE. 
· In Mode 1, the UE needs to be RRC Connected in order to transmit D2D communication. 

· For Mode 2, UEs are provided with a resource pool (time and frequency) from which they choose resources for transmitting D2D communication. 
Editor’s Note: It is FFS for Mode 2, UEs in the “edge of coverage”, obtain the transmission resource pool by the eNB (e.g. SIB signalling).

Editor’s Note: It is FFS for For Mode 2, UEs out of coverage how they obtain the transmission resource pool (e.g. pre-configured; from other UEs; …). 

· The eNB controls whether UE may apply Mode 1 or Mode 2 transmission. Details FFS. 

7.2.3.3
Procedure
· No Access Stratum signalling is required for group formation and Group ID allocation at access stratum level (Group IDs could e.g. be preconfigured or configured via higher layers.

· No Access Stratum signalling is required for configuring Source and Target IDs in the UE. This information is provided by higher layers. 

******************** Text Proposal end ************************
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