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1 Introduction
In this paper we discuss the priority handling function for prose direct discovery.
2 Discussion
2.1 Priority Handling between Discovery Transmission and Discovery Reception
As per the RAN 1 agreements captured in D2D TR 36.843 [1] D2D operates in UL spectrum (in the case of FDD) or UL subframes of the cell giving coverage. It is also agreed that from an individual UE’s perspective D2D transmission/reception does not use full duplex on a given carrier.
Observation 1: UE can either transmit or receive discovery information in a UL subframe
If the upper layer indicates the MAC to transmit discovery information and also receive discovery information then MAC has to determine when to transmit and when to receive discovery information. So a function for priority handling between Discovery transmission and Discovery reception is needed in MAC layer.
Prioritisation between discovery transmission and discovery reception can be done as follows:

·   If the upper layer indicates the MAC to transmit discovery information and also receive discovery information then MAC layer first determines the resources for transmission and then reception is done in discovery resources in other discovery subframes except the discovery subframe in which discovery information is transmitted
Proposal 1: Priority handling between discovery transmission and discovery reception:

· If the upper layer indicates the MAC to transmit discovery information and also receive discovery information then MAC layer first determines the resources for transmission and then reception is done in discovery resources in other discovery subframes except the discovery subframe in which discovery information is transmitted
2.2 Priority Handling between WAN communication and Discovery Transmission and Discovery Reception

For WAN communication and Discovery transmission and Discovery reception there are four cases:

Case 1: Discovery Transmission and WAN Transmission in UL subframe in parallel

As per RAN 1 agreements captured in D2D TR 36.843 [1]: 

For Type 1 discovery:
-
For FDD, RRC_CONNECTED UEs transmit their discovery signal using T2 = 0 (i.e. DL timing, timing advanced is not applied).

-
For TDD, RRC_CONNECTED UEs transmit their discovery signal using T2 = 624Ts.

Observation 2: UE can either transmit to eNB or transmit discovery information in a UL subframe in case of type 1 discovery.
For RRC_CONNECTED UEs that transmit Type 2B discovery:

-
If RRC_IDLE UEs are not able to transmit Type 2B discovery, the value of T2 is FFS between: 

-
T2 = TA for FDD and T2 = 624Ts +TA for TDD.

-
T2 = 0 for FDD and T2 = 624Ts for TDD.

Observation 3: Whether UE can transmit to eNB and transmit discovery information in a UL subframe in parallel for Type 2B discovery depends on further discussions in RAN1

As per RAN2 [2] agreements Type 1 discovery is allowed in RRC connected state based on network configuration. So, prioritization between Discovery transmission and WAN transmission in UL subframe is needed at least for Type 1 discovery.
Case 2: Discovery Reception and WAN Transmission in UL subframe in parallel

As per the RAN1 agreements captured in D2D TR 36.843 [1], D2D signal reception and uplink WAN transmission do not use full duplex on a given carrier. So UE can either transmit to eNB or receive discovery information in a UL subframe. Prioritization between Discovery reception and WAN transmission in UL subframe is needed.
Observation 4: UE can either transmit to eNB or receive discovery information in a UL subframe

Case 3: Discovery Transmission and WAN reception in parallel (Applicable for FDD system only)
This is similar to WAN transmission in UL and WAN reception in DL in parallel. No prioritization is needed.

Observation 5: For FDD system, UE can transmit discovery information in a UL and receive from eNB in DL in parallel
Case 4: Discovery Reception and WAN Reception in parallel (Applicable for FDD system only)
Whether UE can receive discovery information in UL s and eNB transmission in DL in parallel depends on whether the UE has only one RX chain or two RX chains. If UE has only one RX chain UE can either receive discovery information in UL or receive eNB transmissions in DL at the same time.
Observation 6: For FDD system, UE with only one RX chain cannot receive discovery information in UL and receive eNB transmissions in DL in parallel.

The observations are summarized in Table 1.

Table 1

	
	WAN TX
	WAN RX

	D2D TX
	· Parallel D2D TX/WAN TX not possible (D2D TX timing and WAN TX timing is different)

· Prioritisation needed at least for Type 1 discovery
	· Parallel D2D TX/WAN RX possible (same as current DL/UL operation)  

	D2D RX
	· Parallel D2D RX/WAN TX not possible (Half Duplex operation on UL as per RAN 1 agreements)

· Prioritisation needed 
	· Parallel D2D RX/WAN RX not possible for UE with one RX chain

· Prioritisation needed for UE with one RX chain


Based on the above observations (2 to 6), UE needs to prioritize between

· Discovery transmission and WAN transmission in UL subframe (at least for Type 1 discovery)
· Discovery Reception and WAN Transmission in UL subframe
· Discovery Reception in UL and WAN Reception in DL at same time 
As per D2D TR 36.843 [1], from an individual UE’s perspective, in the event of a time domain conflict between uplink WAN transmission and D2D transmission and/or reception and/or switching, UL WAN transmission is always prioritized.

Proposal 2: Priority handling between WAN transmission and Discovery transmission (for Type 1) /reception in a UL subframe by UE: WAN transmission is always prioritized

Proposal 3: Priority handling between WAN reception in a DL and Discovery reception in a UL by UE: WAN reception is always prioritized

3 Conclusion

In this paper we have discussed the priority handling function for discovery 
Observation 1: UE can either transmit or receive discovery information in a UL subframe 
Observation 2: UE can either transmit to eNB or transmit discovery information in a UL subframe in case of type 1 discovery.
Observation 3: Whether UE can transmit to eNB and transmit discovery information in a UL subframe in parallel for Type 2B discovery depends on further discussions in RAN1

Observation 4: UE can either transmit to eNB or receive discovery information in a UL subframe

Observation 5: For FDD system, UE can transmit discovery information in a UL and receive from eNB in DL in parallel
Observation 6: For FDD system, UE with only one RX chain cannot receive discovery information in UL and receive eNB transmissions in DL in parallel.

Proposal 1: Priority handling between discovery transmission and discovery reception:

· If the upper layer indicates the MAC to transmit discovery information and also receive discovery information then MAC layer first determines the resources for transmission and then reception is done in discovery resources in other discovery subframes except the discovery subframe in which discovery information is transmitted
Proposal 2: Priority handling between WAN transmission and Discovery transmission (for Type 1) and reception in a UL subframe by UE: WAN transmission is always prioritized
Proposal 3: Priority handling between WAN reception in a DL and Discovery reception in a UL by UE: WAN reception is always prioritized

Proposal 4:  Incorporate the proposed text in section 4 in stage 2 running CR

4 Text Proposal for CR on 36.300

Next Modified Subclause
--------------------------------------------------------Skip the unmodified part-------------------------------------------------------
6.1
MAC Sublayer

This subclause provides an overview on services and functions provided by the MAC sublayer.

6.1.1
Services and Functions

The main services and functions of the MAC sublayer include:

-
Mapping between logical channels and transport channels;

-
Multiplexing/demultiplexing of MAC SDUs belonging to one or different logical channels into/from transport blocks (TB) delivered to/from the physical layer on transport channels;
-
scheduling information reporting;

-
Error correction through HARQ;
      -
There is no HARQ feedback for ProSe Direct Communication;
-
Priority handling between logical channels of one UE;

-
Priority handling between UEs by means of dynamic scheduling;

-
MBMS service identification;

-
Transport format selection;

-
Padding;

-
Resource selection for Prose Direct Communication and ProSe Direct Discovery;

-
Packet filtering for Prose Direct Communication.
- 
Priority Handling between Discovery Transmission and Discovery Reception 

-
Priority handling between WAN transmission and Discovery transmission/reception
-  Priority handling between WAN reception and Discovery reception (FDD system only)
Next Modified Subclause
--------------------------------------------------------Skip the unmodified part-------------------------------------------------------
23.Y.2 
Radio Protocol Architecture

Radio Protocol Stack (AS) for ProSe Direct Discovery is shown in Figure x. 
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Figure x: Radio Protocol Stack for ProSe Direct Discovery
The AS layer performs the following functions:

-
Interfaces with upper layer (ProSe Protocol): The MAC layer receives the discovery information from the upper layer (ProSe Protocol). The IP layer is not used for transmitting the discovery information.
-
Scheduling: The MAC layer determines the radio resource to be used for announcing the discovery information received from upper layer.
-
Discovery PDU generation: The MAC layer builds the MAC PDU carrying the discovery information and sends the MAC PDU to the physical layer for transmission in the determined radio resource. No MAC header is added
-  Priority Handling between Discovery Transmission and Discovery Reception: 
-  If the upper layer indicates the MAC layer to transmit discovery information and also receive discovery information then the MAC layer first determines the resources for transmission and then reception is done in discovery resources in other discovery subframes except the discovery subframe in which discovery information is transmitted
  -  Priority handling between WAN transmission and Discovery transmission (for Type 1) and reception in a subframe
-  WAN transmission is always prioritized
 -  Priority handling between WAN reception and Discovery reception (FDD system only)
- WAN reception is always prioritized
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