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1 Introduction
At RAN2-85bis RAN2 discussed resource allocation for ProSe Communication and reached the following agreements: 

	Agreements
1
A UE is considered in-coverage if it has a serving cell (CONNECTED) or is camping on a cell (IDLE). 

2
If a UE is out of coverage it can only use mode 2.

3
If a UE is in coverage it may use mode 2 if the eNB configures it accordingly. 

4
If a UE is in coverage it may use mode 1 if the eNB configures it accordingly.  

4a
If the UE is instructed to use mode 1, there may be exceptional cases where the UE is allowed to use mode 2 temporarily (criteria are FFS (e.g. if UE fails to establish an RRC connection….))

4b
We intend to define the exceptional cases rather than an edge-of-coverage “state”. 




and
	Agreements
…

3
SA resource pool used for monitoring when the UE is in coverage is configured by the eNB via RRC, dedicated or broadcasted

… 

5.  The SA resource pool used for transmission when the UE is in coverage is configured by the eNB via RRC if Mode 2 resource allocation is used (FFS if dedicated or broadcasted).


as well as
	Agreements
0
The eNB may provide D2D reception discovery resources in SIB. These may cover resources used for D2D transmission in this cell as well as resources used in neighbour cells. (Details FFS)

For UEs in IDLE…

1a
The eNB may provide a Type 1 transmission resource pool in SIB. UEs that are authorized for D2D Discovery use these resources in IDLE. 

1b
The eNB may indicate in SIB that it supports D2D but does not provide transmission resources. UEs need to enter RRC Connected in order to request D2D transmission resources.




These agreements require ProSe enabled UEs to be configured by eNB, and this paper focuses on how these configurations are broadcasted from eNB via system information for D2D.  The main objective with the new SIB for D2D operation is to configure ProSe enabled UEs within network coverage, and can be separated into three parts:

· Discovery configuration information

· Communication configuration information

· Relaying of SIB information to out of coverage UEs (by D2DSS/PD2DSCH)
This paper focuses on which information should be conveyed by a new system information block for D2D, and how ProSe UEs act in relation to the received system information associated to D2D. 

Design of System Information Blocks is within the scope of RAN2, although the contents of a System Information Block may contain parameters, values, etc. decided by RAN1. It is therefore important that RAN1 and RAN2 are coordinated and aligned when making agreements.
In addition, the information can be provided to the ProSe enabled UE via dedicated signalling, which is outside the scope of this paper.

Companion contributions [1][2][3] focus on coverage definitions, and synchronization signals design and associated procedures.
2 Discovery Configuration

Discovery resource allocations are described in more details in [4]. Such resources will be made available in resource pools, where a pool consists of discovery resources grouped into periodic groups, spanning in total one discovery period. The details of the pool needs to be configured in the new SIB. The periodicity of each group and the number of subframes in the group are FFS and should be mostly left to eNB configuration.

Furthermore the eNB signals by SIB independent discovery reception pools for Type-1 and Type-2 discovery. It is up to eNB implementation whether the pools may overlap. The availability of Type-1 and Type-2 resources can also be configured via the new SIB. Alternatively, the availability of Type-1 and Type-2 resources can be restrained by specify an empty resource pool for discovery.
Also, the eNB may signal pools associated to other cells (together with the associated PCID). 
· The new D2D SIB conveys information at least about:
· D2D resource pools to be used for Type 2 discovery reception
· The pool may be restricted to a subband
· D2D resource pools to be used for Type 1 discovery
· Availability criterion for Type 1 discovery
· D2D resource pools to be used for discovery in other cells (same PLMN)
· The inter-cell information may include relative timing and inter-cell synchronization accuracy (e.g., synchronous/asynchronous)
3 D2D Communication Configuration

3.1 Resource configuration information

ProSe enabled UEs need to the aware of the mode-1 resource pools for D2D reception. Such information includes
· Resources to be used by in-coverage D2SS/PD2DSCHResource pool for Mode 1 D2D Scheduling Assignments reception: a set of resources where UEs may receive SAs for broadcast communication 

· Resource pools CP length: assumption regarding CP length in the pools
When the mode selection procedure has determined that the ProSe enabled UE shall use mode 2 for D2D transmissions, or if the UE shall receive mode 2 communication, then the UE needs D2D resource pool configuration information including 

· Resources to be used by in-coverage D2SS and for commercial carriers also D2SS periodicity

· Resource pool for Mode 2 D2D Communication: a set of resources where UEs may transmit or receive D2D for broadcast communication

· Resource pool for Mode 2 D2D Scheduling Assignments Communication: a set of resources where UEs may transmit or receive SAs for broadcast communication 

· Resource pools CP length: assumption regarding CP length in the pools

· D2D PC setting: Power Control information for transmitting UEs
In addition to intra-cell configurations, the D2SS configurations, mode-1 and mode-2 resource configurations can also be included in the new SIB for neighboring cells including an associated cell identifier. Furthermore, the information may also include timing information such as ranges within which the UE may detect D2D signals. 

The neighbor timing information can also include details about relative synchronization compared to the serving cell, for example 

· fully synchronous, or 

· a difference within 1,5 or 10 ms.
The neighbor cell information is restricted to same PLMN.
Proposal:

· The new D2D SIB conveys information at least about:
· D2D resource pools to be used for Mode 1 reception
· D2D resource pools to be used for Mode 2 communication
· D2D resource pools to be used in other cells
· Resources to be used for D2SS/PD2DSCH transmission and rules for which UEs should transmit D2DSS/PD2DSCH
3.2 Mode Selection Configuration Information

The coverage definition and mode selection is discussed in more detail in [1]. In particular, the discussion concerns mode selection based on CRS received power measurements:
The UE monitors DL CRS signal level, Z, on a regular basis, A UE using Mode-2 will must stop using Mode-2 and possibly request a Mode-1 grant (or cellular resources) when Z>Y dBm and the UE has successfully established an RRC connection. The threshold Y is provided by the SIB. This threshold is similar to the Qrxlevmin threshold provided in SIB3 for cell (re)selection [5]. That threshold information is provided with a resolution of 2 dB, and the same resolution for mode selection is advisable.

The level Y may be defined as a CRS signal level where reliable UL and DL connections (i.e RRC_CONNECTED) can be maintained.

However, an eNB that would like all IDLE UEs to be allowed to perform Mode-2 (even when close to the eNB) is free to signal Y=inf.

Proposal:

· The new D2D SIB conveys information at least about

· D2D mode selection including information to enable a ProSe enabled UE to determine that it shall stop using Mode 2 and instead use Mode 1

4 Relaying of SIB information

As a way to protect cell-edge resources, ProSe enabled UEs under network coverage can relay the information in the new D2D SIB together with other relevant information retrieved from system information and synchronization, see [2]. Such sync relaying is supported by idle mode UEs, which means that the new D2D SIB shall configure the sync relaying, including enabling and disabling of sync relaying:

· Maximum supported number of sync hops: it should be possible for the controlling NW to configure the maximum number of hops for sync relay. This also enables prohibiting of sync relaying by a configuration of only a max supported number of sync hops of one.

· Relaying may be requested from all supporting UEs, or restricted to ProSe enabled UEs with a CRS signal level measurement that is below a threshold
· PD2DSCH can be used to propahate system information outside the cell edge.
Proposal:

· The new D2D SIB conveys information at least about:

· D2D sync and system information relaying
5 Conclusions

This paper addresses what information that needs to be broadcasted by an eNB in a new SIB with D2D information, and how a ProSe enabled UE make use of that information. The following is proposed (pending alignment with RAN2):
· The new D2D SIB conveys information at least about:
· D2D resource pools to be used for Type 2 discovery reception
· The pool may be restricted to a subband
· D2D resource pools to be used for Type 1 discovery
· Availability criterion for Type 1 discovery
· D2D resource pools to be used for discovery in other cells (same PLMN)
· The inter-cell information may include relative timing and inter-cell synchronization accuracy (e.g., synchronous/asynchronous)
· The new D2D SIB conveys information at least about:
· D2D resource pools to be used for Mode 1 reception
· D2D resource pools to be used for Mode 2 communication
· D2D resource pools to be used in other cells
· Resources to be used for D2SS/PD2DSCH transmission and rules for which UEs should transmit D2DSS/PD2DSCH
· The new D2D SIB conveys information at least about

· D2D mode selection including information to enable a ProSe enabled UE to determine that it shall stop using Mode 2 and instead use Mode 1

· The new D2D SIB conveys information at least about:

· D2D sync and system information relaying
The information considered for the new SIB is summarized in Table 1 below.
Table 1: Summary of D2D-related resource indication by SIB for NW-assisted D2D resource monitoring. The red fields are only signalled on carriers supporting PS communication. The red fields are only read by PS-enabled UEs. Fields required for transmission resource allocation are discussed in [1][2][4].

	1) Intra-cell D2D
	· D2D discovery pool on serving cell

· D2D SA pool on serving cell

	2) Inter-cell D2D
	· D2D discovery pool on neighbour cells (including Cell ID)

· Timing information may consist of a range

· D2DSS resources on neighbour cells (including Cell ID)

· D2D SA pool on neighbour cells (including Cell ID)

· Timing information may consist of a range

	3) D2D with out-of-coverage UEs
	· D2D SA pool by out-of-coverage UEs relative to associated D2DSS

	4) Communication mode selection 
	· Mode selection threshold Z > Y


	Information field
	Range

	Resource pool for reception of discovery messages
	FFS

	Information about neighbor cells synchronization inaccuracy
	t ≤ {t1, …, tn}

	Criteria for assuming SS role, Z < Y

	Y = {Inf, Y1, …, Yn}

	Mode Selection Threshold, Z > Y
	Y = {Inf, Y1, …, Yn, -Inf}

	Discovery type availability thresholds
	Ylow = {Inf, Y1, …, Yn, -Inf}
Yhigh = {Inf, Y1, …, Yn, -Inf}

	Resources to be used by in-coverage D2DSS
	Subframe offset: [0..39]ms

	D2D discovery pool(s) on serving and neighbour cells (including Cell ID)

· Timing information may consist of a range
	FFS

	D2D SA pool on serving and neighbour cells (PS only)
	FFS

	D2DSS resources on neighbor cells (including Cell ID)
	FFS

	D2D SA and data pools by out-of-coverage UEs (PS only)
	FFS

	D2DSS Periodicity (commercial carriers only)
	FFS
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