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1. Introduction

In this contribution, we provide a brief discussion on some of the latest RAN1/2 Rel-13 agreements on eD2D that are relevant to RAN4.  
For Rel-13 eD2D, following enhancements are being considered:

1. D2D Discovery enhancements

a. Out of coverage discovery – discussed in Section 2.1

b. Inter Frequency and Inter PLMN discovery – discussed in Section 2.2

2. D2D communication enhancements
a. Support of UE-NW Relay – discussed in Section 3.1

b. Group priority– discussed in Section 3.2 
A list of working assumptions and agreements made by RAN1 and RAN2 is provided in Appendix A.

2. D2D Discovery enhancements
2.1. Topic 1: Out of coverage discovery
The objective of this topic is to provide support for discovery when UEs are out of coverage.

RAN1 has made significant progress for supporting out of coverage discovery. The high level approach followed by RAN1 is to reuse Rel-12 in-coverage discovery design along with Rel-12 synchronization design for partial and out of coverage network discovery.

Additional signaling is introduced to allow eNB/NW to control the synchronization behavior of UEs participating in discovery: in particular, whether Rel-13 UEs that transmit SLSS can either be configured to transmit synchronization signals once every discovery period (Rel-12 discovery behavior) or once every 40 ms (Rel-12 communication behavior) subject other Rel-12 conditions. 

The remaining details such as message size, waveform, and resource selection algorithm are expected to remain unchanged.

Finally, we note that RAN1 explicitly agreed that: “It is not intended that the synchronization operation of an out of coverage receiving UE is changed from Rel-12 procedure for detecting another SyncRef UE.”
Based on these agreements, we discuss the expected RAN4 impact next.

Expected RAN4 Impact:

RRM: 
Out of coverage discovery should not introduce any additional D2D UE RRM procedure as compared to Rel-12. This is based on the RAN1 agreement that synchronization procedure for reception is intended to remain unchanged. Only the applicability of existing OOC requirements on timing and synchronization need to be extended for Discovery.
Demod: 
Out of coverage discovery should not impact D2D UE demod requirements as compared to Rel-12. This is based on the expectation that waveform details are not expected to change.
2.2. Topic 2: Inter Frequency and Inter PLMN discovery
The objective of this topic is to allow UEs to transmit discovery on a non-camped carrier. The carrier could belong to the same or different PLMN.

RAN2 has made significant progress on the topic of inter frequency and inter PLMN discovery. RAN2 considers two deployment scenarios:

1. Scenario 1: Intra-PLMN or Coordinated Inter PLMN

2. Scenario 2: Un-coordinated Inter PLMN

For the inter PLMN scenario, RAN2 further distinguishes scenarios with and without network infra-structure on the other carrier. 

There are two main agreements made by RAN2:

1. D2D discovery resource information acquisition:
a. For scenario 1: the serving eNB can provide direct discovery resource information for other carriers
b. For scenario 2: the UE reads SIB19 of another carrier to learn the TX/RX resource pool to use. 
2. TX/RX Gaps: will be introduced to allow reusing an RF transmitter/receiver chain for direct discovery transmissions/receptions.   The gaps should be under network control.
We note that the gap on TX/RX gaps is targeted at UEs in RRC_CONNECTED participating in discovery transmission and reception. This will impact RAN4 RF requirements which in Rel-12 did not address the multi-carrier scenario
Expected RAN4 Impact:

RRM: 
Inter frequency/PLMN discovery will impact D2D UE RRM procedure as compared to Rel-12. The main impact is due to the introduction of TX/RX gaps to allow RRC_CONNECTED UE to TX/RX discovery on another carrier.
Demod: 
Inter frequency/PLMN discovery should not impact D2D demod requirements as compared to Rel-12. This is based on the expectation that waveform details are not expected to change.
3. D2D Communication enhancements
3.1. Topic 3: UE-NW Relay
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Figure 7.2.1.2.1: ProSe UE-to-Network Relay [1]


The objective of this topic to provide coverage extension using an L3 D2D Relay as the second hop. In addition to coverage extension, service continuity is also one of the objectives. Given this objective, RAN2 has agreed: 

· For the relay discovery and relay selection both in-coverage and out-of-coverage scenarios remote UEs can be addressed.   

RAN2 considers the Relay UE to be always in-coverage. However, the remote UE can be either in coverage (considered in-coverage scenario) or out of coverage (considered out of coverage scenario – shown in the figure above).

The main agreements for UE-NW relays are:

1. Relay selection/re-selection:

a. At least based on PC5 (i.e. D2D) link quality

b. Use of Uu (i.e. WAN) link quality is FFS

2. PC5 link quality: if PSDCH is used for Relay discovery, then link quality based on DMRS of PSDCH (FFS o/w) 

Expected RAN4 Impact:

RRM: 
UE-NW Relay will impact D2D UE RRM procedure as compared to Rel-12. The main impact is due to RSRP definition based on PSDCH, as well as Relay UE selection and re-selection procedures. In addition, in-coverage operation may introduce further RRM procedures to be defined (similar to hand-over). 
Demod: 
UE-NW Relay should not impact D2D demod requirements as compared to Rel-12. This is based on the expectation that waveform details are not expected to change.
3.2. Topic 4: Group priority 

For group priority, SA2 recently agreed to support general priority framework called per packet priority (PPP). Based on this SA2 agreement, RAN2 has agreed to define an association between packet priority and logical channels. The creation of logical channels is left to UE implementation.

Expected RAN4 Impact:

We do not expect any RAN4 impact of this topic. 
4. Conclusion
In this contribution, we provide a brief discussion on some of the latest Rel-13 RAN1/2 agreements for eDD that are relevant to RAN4.  Our assessment of RAN4 impact is summarized in the table below:
Observation 1: Our assessment of RAN4 RRM/Demod impact due to Rel-13 RAN1/2 agreements for eD2D is as follows:

	
	OOC Discovery
	InterFreq/PLMN discovery
	UE-NW Relay
	Group priority

	RRM impact
	No(Note 1)
	Yes
	Yes
	No

	Demod impact
	No
	No
	No
	No

	Note 1: No new requirements; only applicability of Rel-12 OOC requirements need to be extended to Discovery.
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A.   Appendix 

A.1 Out of coverage discovery related agreements
RAN1 #80BIS

	Agreement:

· For partial and outside network coverage discovery, PSDCH transmission is supported when PSDCH resources are (pre)configured.

· Relevant discovery pool parameters are preconfigured for out of coverage operation

· Details FFS

· The transport block size on the PSDCH is 232 bits (excluding 24 CRC bits) both for in and out of coverage operation 

· Note: From RAN1 perspective, this doesn’t preclude a discovery payload above L1 > 232 bits


	Working Assumption:

· A Rel-13 UE transmitting Type 1 discovery follows one of the following two SLSS transmission behaviors if it transmits SLSS:

· Behaviour 1 (Rel-12 behaviour): The UE in each discovery period transmits SLSS in subframe n determined by Rel-12 behaviour. 

· Behaviour 2: 

· UE in each discovery period in which UE transmits discovery, transmits SLSS every 40ms.

· FFS whether the UE transmits SLSS if it does not transmit a discovery message in a given discovery period. 

· Actual SLSS transmission is subject to other Rel-12 conditions such as WAN prioritization

· The UE also transmits PSBCH in the same subframe of SLSS transmission.

· Same content as PSBCH for Rel-13 communication UEs is used

· FFS if reserved bits of PSBCH are used in Rel-13

· FFS when the UE follows each behaviour.

· It is not intended that the synchronization operation of an out of coverage receiving UE is changed from Rel-12 procedure for detecting another SyncRef UE.


RAN1 #81

	Agreement:

· For an out-coverage Rel-13 UE transmitting Type 1 PS discovery, when it transmits SLSS: 

· Behaviour 2 is followed. 

· For an in-coverage Rel-13 UE transmitting discovery, when it transmits SLSS: 

· UE transmitting non-PS discovery follows Behaviour 1 

· For UE transmitting PS discovery, eNB configures if Behaviour 1 or Behaviour 2 is followed

· How to differentiate PS and non-PS discovery and details of signaling mechanism are left to RAN2

Agreement:

· A UE participating in PS discovery and using behaviour 2 transmits SLSS every 40ms “as long as the UE has discovery message(s) from higher (i.e. above MAC) layers to transmit on a given carrier” (exact wording up to RAN2)

· Actual SLSS transmission is subject to other Rel-12 conditions

· Working assumption: An independent set of values of the condition parameters is defined and (pre)configured 

Agreement:

· For a UE participating in PS discovery and using behaviour 2, PSBCH for Rel-12 communication is reused, i.e., exactly the same content without using reserved bits.

· A UE using behaviour 1 does not transmit PSBCH


RAN2: None
A.2 Inter Frequency and Inter PLMN discovery related agreements

RAN1: None

RAN2 #89BIS
	· Intra-PLMN scenario 
· The option to configure a UE via RRC signalling to transmit discovery in another carrier can be allowed.  The RRC signalling can be used to configure either Type 1 or Type 2 discovery configuration for non-primary carrier. 

· Inter-PLMN scenario 
· SA2 guidance may be required on whether inter-PLMN authorization for discovery transmission can be handled by higher layer 

· With network infrastructure

·  If the network has inter-PLMN information then the network should have the option to configure the UE similar to the intra-PLMN case

· We cannot assume that inter-PLMN coordination is always possible.  The baseline scenario to consider is uncoordinated inter-PLMN.  

· For uncoordinated inter-PLMN scenarios with network infrastructure, the UE reads SIB19 of the concerned carrier frequency to learn the tx/rx resource pool to use.  FFS how the carrier frequency is configured in the UE.

· Without network infrastructure 

· The inter-PLMN scenario without network infrastructure (e.g. no eNB in the ProSe carrier) will be supported, assuming that out-of-coverage discovery is supported. 


RAN2 #90
	Agreements

· For intra-PLMN and inter-PLMN, the serving eNB will signal which frequencies and PLMN the discovery transmissions are allowed to be performed.   The UE can read SIB19 of the other carriers to acquire the resources for direct discovery transmission.  

· For intra-PLMN or coordinated inter-PLMN, the serving eNB can provide direct discovery resource information for other carriers using dedicated signalling or broadcast signalling.  

· Similar to Rel-12, the UE is configured with the authorized PLMN by higher layers.   

· For PS discovery the allowed frequency is pre-configured in the UE.  The frequency can be the same frequency as PS communication.  

· A UE in RRC_CONNECTED shall indicate to the eNB the frequency in which direct discovery transmission is desired, for public safety use case. 

· The dual transceiver chain is not mandated for direct discovery transmissions on other carriers, for commercial use case.  

· For PS discovery the UE capability requirements should be aligned with the Rel-12 communication capabilities.     

· To enhance inter-carrier discovery performance for the non-dedicated transceiver case, gaps will be introduced to allow reusing an RF transmitter/receiver chain for direct discovery transmissions/receptions.   The gaps should be under network control.  FFS if the gap applies both for intra and inter-frequency.  


A.3 UE-NW Relay Related Agreements

RAN1 #80: None
RAN1 #81

	Measurements

Working Assumption:

· At least if PSDCH is used for Relay discovery 

· A UE (i.e. at least the remote UE, FFS in RAN2 whether it can also be the Relay UE) can perform measurements for PC5 link quality between Relay UE and remote UE using DMRS of PSDCH transmission, only on resources on which the CRC passes.

· At least RSRP measurement for PC5 link quality is specified

· RAN1 assumes that any RSRP filtering only takes place across resources with the same decoded ID 

· FFS if RSRQ or other link quality measurement(s) is to be specified for PC5 link quality

· FFS what constraints (if any) are specified on power offset between  PSDCH and PSSCH from a given Relay 

· If PSDCH is not used for Relay discovery, details are FFS


RAN2 #89BIS
	· For the relay discovery and relay selection both in-coverage and out-of-coverage scenarios remote UEs can be addressed.   

· We will discuss the potential minimization of service interruption for the cases where the UE is moving from in-coverage to out-of-coverage and from out-of-coverage to in-coverage.  

· Relay UE will always be in-coverage.  The eNB at the radio level can control whether the UE can act as a relay.   FFS whether the network control is per relay UE, per cell (broadcast configuration), or both.

· For relay selection  

· The remote UE can take radio level measurements of the PC5 radio link quality.  

· For out-of-coverage, the radio level measurements can be used by the remote UE together other higher layer criteria to perform relay selection.   

· For in-coverage, it is FFS how these measurements are used (e.g. the measurements can be used by the UE to perform selection similar to out-of-coverage case, or they can be reported to the eNB).    

· FFS how reselection is handled and who performs reselection decision.  FFS if Uu link quality is required for selection/reselection purposes.  


RAN2 #90
	Agreements 

Relay reselection 

· UE relay reselection is supported.  For out-of-coverage, the criteria for reselection is based on PC5 measurements (RSRP or other RAN1 agreed measurements) and higher layer criteria.   The relay reselection can be triggered by the remote UE.  Whether and how the relay UE can also trigger a reselection is FFS. 

In-coverage scenarios 

· For relay discovery purposes from the remote UE, the monitoring and transmitting resources for discovery are provided by the eNB using the Rel-12 mechanisms (broadcast for idle mode and dedicated signalling for connected mode).   The remote UE can decide when to start monitoring.  It is FFS whether the eNB controls when the remote UE starts using or requesting the resources for transmission purposes (Model B).   




A.4 Group priority related agreements

RAN1: None
RAN2 #90
	Agreements 

· The AS is provided with the priority of the data packets to be transmitted on PC5 interface.   The AS doesn’t need to know how the higher layers have determined the priority (pending final SA2 response).  
· For each logical channels there will be an associated priority.
· The creation of logical channels will be left to UE implementation, similar to Rel-12.  In addition to taking source/destination ID of packets into account when creating a logical channel, the UE will also take into account the priority of packets.   
· For scheduled resource allocation, as a baseline, the buffer status is reported per destination ID, as per Rel-12 agreement.  It is FFS how the mapping between the logical channel priority and LCG is done.  
· RAN2 has agreed that for autonomous resource selection, solutions other than static one-to-one association between priorities and resource pools should be considered.   Solutions to address this limitations are FFS.  

· The resource pool is selected, the selection is valid for the entire SA period.  After the SA period is finished the UE may perform resource pool selection again.   FFS whether multiple transmission to different destination IDs can be allowed within one SA period.  
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