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1
Introduction

The WI approved for D2D has the following objective regarding Type 1 discovery [1]:

	· Define enhancements (if needed) to D2D discovery to enable the following features: 

· Type 1 discovery for the partial and outside network coverage scenarios targeting public safety use [RAN1].


The following agreement made in the 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 


To resolvet the FFS above, we provide a list of relevant parameters given in Appendix A, and the following changes are made for Rel-12 discovery parameters.

1. RSRP based pool selection is not applicable for OOC

2. Type 2B discovery parameters are not defined

Proposal 1: list of RRC parameters given in Appendix A can be pre-configured for out of coverage discovery operation.

Additionally, the following working assumption was made in RAN1 #80BIS on synchronization behavior:

	Working Assumption:

· A Rel-13 UE transmitting Type 1 discovery follows one of the following two SLSS transmission behaviours 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.


We propose to resolve the FFS made during the working assumption as below:

Proposal 2: 

· For an out of coverage UE: behavior 2 is followed. 

· For an in coverage UE: either behavior 1 or behavior 2 is followed if the UE transmits SLSS. 

· 1 bit is signaled along with synchronization configuration to determine which behavior is followed. 

· UE’s decision to transmit SLSS in a discovery period is not impacted by a decision to drop discovery transmission due to other reasons such as WAN prioritization. 

Next, we discuss some small enhancements that can be considered to enable efficient co-existence of Type 1 discovery and D2D communication. 
2 
Co-existence of discovery and communication
We note that there are two possible approaches for co-existence of discovery and communication:

1. Resource orthogonalization via configuration
2. Prioritization of one over the other – Rel-12 design prioritizes communication over discovery. 
Resource orthogonalization via configuration

We note that resource orthogonalization in frequency is hard to achieve without significant overhead since time periodicity of discovery and control can be very different.

We note that there is limited flexibility to avoid time domain overlap between discovery and communication in Rel-12. In particular, we identify two configurations to allow this (shown in Figure 1):
1. Configuration 1: when discovery period and control period both equal (set to 320ms) – resource overlap can be avoided by appropriately configuring control offset and discovery offset (control offset = discovery offset, but control bitmap only starts after discovery bitmap ends). 

2. Configuration 2: When discovery period is set to 10240ms – resource overlap can be avoided by setting discoveryOffset to 0, and controlOffset to be number of discovery sub-frames.
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Figure 1 Configurations that allow resource orthogonalization in time
Thus, we make the following observations:

Observation 1: Rel-12 allows time orthogonalization of discovery and communication for specific cases: (i) discovery and control period are equal (set to 320ms) (ii) discovery period is set to 10240ms.  

The limitations of these are clear as these require very specific configurations. We propose to expand the first case by allowing discovery period to be of the same range as control period. 

Proposal 3: discovery period is expanded to include {40, 80, 160} ms. to allow configurations with time domain orthogonalization of control and data. 

Prioritization of discovery vs communication

Proposal 2 resolves the case when discovery and control period are the same. However, when discovery period is larger than control period (but less than 10240), there is no clear way of orthogonalizing discovery and communication resources. We note that Rel-12 design only allows communication to be prioritized over discovery thereby leading to poor discovery performance. However, since discovery can happen on a slow time scale and can also utilize much less resource, in certain cases, it may make sense to prioritize discovery over communication. Thus, we propose to introduce an additional RRC parameter to allow prioritization of discovery over communication.

Proposal 4: additional RRC parameter is introduced to allow prioritization of discovery over communication (both for transmission and reception) in case of a time domain conflict between configured discovery and communication resources. The communication transmission, in case of discovery transmission being prioritized, can be differed by the UE until the next transmission opportunity (without impacting HARQ sequence).
3 
Conclusion

In this contribution, we discussed extension of Type 1 discovery for partial and out of network cases, and made the following observations and proposals:
Proposal 1: list of RRC parameters given in Appendix A can be pre-configured for out of coverage discovery operation.

Proposal 2: 

· For an out of coverage UE: behavior 2 is followed. 

· For an in coverage UE: either behavior 1 or behavior 2 is followed if the UE transmits SLSS. 

· 1 bit is signaled along with synchronization configuration to determine which behavior is followed. 

· UE’s decision to transmit SLSS in a discovery period is not impacted by a decision to drop discovery transmission due to other reasons such as WAN prioritization. 

Observation 1: Rel-12 allows time orthogonalization of discovery and communication for specific cases: (i) discovery and control period are equal (set to 320ms) (ii) discovery period is set to 10240ms.  

Proposal 3: discovery period is expanded to include {40, 80, 160} ms. to allow configurations with time domain orthogonalization of control and data. 

Proposal 4: additional RRC parameter is introduced to allow prioritization of discovery over communication (both for transmission and reception) in case of a time domain conflict between configured discovery and communication resources. The communication transmission, in case of discovery transmission being prioritized, can be differed by the UE until the next transmission opportunity (without impacting HARQ sequence).
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Appendix A
Partial network discovery

	Parameter Name
	Range
	Applicability for OOC

	discSyncTxPeriod
	{0,1}
	No


OOC Discovery

	Parameter Name
	Range
	Applicability for OOC

	discoveryPeriod
	{4, 8, 16, 32, 64, 128, 256,512,1024} radio-frames  
	Yes

	discoveryCPLen
	{Normal CP, Extended CP}
	Yes

	discoveryUpperRSRP
	{-infinity, -110 … -60, +infinity}dBm, increments of 10dB
	No

	discoveryLowerRSRP
	{-infinity, -110 … -60, +infinity}dBm, increments of 10dB
	No

	discoveryD2dssRSRP
	{-infinity, -115, -110, -100 ...,-65,-60, +infinity} dBm with increments of 5dB
	No

	discoveryNumPRB
	1 to N^{UL}_{RB} with granularity of 1PRB
	Yes 

	discoveryStartPRB
	0 to N^{UL}_{RB}-1 with granularity of 1PRB
	Yes

	discoveryEndPRB
	0 to N^{UL}_{RB}-1 with granularity of 1PRB
	Yes

	discoveryNumRetx
	{0,1,2,3} 
	Yes

	discoveryTxProbability
	{0.25, 0.5, 0.75, 1}
	Yes

	discoveryOffsetIndicator
	{0,1,..,(10*discoveryPeriod)-1} with granualarity of 1 subframes
	Yes

	discoverySubframeBitmap 
	 
	Yes 

	discoveryNumRepetition
	{1,…,5} for FDD, 
{1,…,5} for TDD config. 0, 
{1,…,13} for TDD config. 1,
{1,…,25} for TDD config. 2,
{1,…,17} for TDD config. 3,
{1,…,25} for TDD config. 4,
{1,…,50} for TDD config. 5,
{1,…,7} for TDD config. 6
	Yes

	discoveryPo
	INTEGER{-126,…,31} dBm
	Yes

	discoveryAlpha
	{0} for OOC
	Yes

	numDiscoveryRxPools
	{0,…,15}
	No

	neighborIndex_{i}
	{0,..,15}
	No

	discoveryCPLen_{i}
	{Normal CP, Extended CP}
	No

	discoveryNumPRB_{i}
	1 to N^{UL}_{RB} with granularity of 1PRB
	No 

	discoveryStartPRB_{i}
	0 to N^{UL}_{RB}-1 with granularity of 1PRB
	No

	discoveryEndPRB_{i}
	0 to N^{UL}_{RB}-1 with granularity of 1PRB
	No

	discoveryNumRetx_{i}
	{0,1,2,3} 
	No

	tddConfig_{i}
	{0,..,6}
	No

	discoveryOffsetIndicator_{i}
	{0,1,..,(10*discoveryPeriod)-1} with granualarity of 1 subframes
	No

	discoverySubframeBitmap_{i} 
	 
	No 

	discoveryNumRepetition_{i}
	{1,…,5} for FDD, 
{1,…,5} for TDD config. 0, 
{1,…,13} for TDD config. 1,
{1,…,25} for TDD config. 2,
{1,…,17} for TDD config. 3,
{1,…,25} for TDD config. 4,
{1,…,50} for TDD config. 5,
{1,…,7} for TDD config. 6
	No

	ntType2BDiscovery
	{0,…,Nt-1}
	No

	nfType2BDiscovery
	{0,…,Nf-1}
	No

	aType2BDiscovery
	{0,…,Nt-1}
	No

	bDashType2BDiscovery
	{0,…, M-1}
	No

	cType2BDiscovery
	{1,5}
	No

	discoveryResPoolSelection
	{random,RSRP}
	No

	discCommPrioritization
	{0, 1}
	Yes
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