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1.
Introduction
RAN2 has received an LS from RAN1 [1] describing the layer 1 parameters required for ProSe Direct Discovery and Communication. The purpose of this contribution is to review the information provided in the LS, identify any questions that should be raised to RAN1, and to start to make some proposals how these parameters are configured (or preconfigured) in the UE.
2.
Communication parameters

2.1
High level structure of the parameters

Based on the information provided in the spread sheet we understand that the parameters for D2D communication have the following high level structure. Furthermore, we provide in square brackets and initial proposal for where these parameters should be signalled.
· Mode 1 
· SA resource pool for Rx. Provided by the serving cell. Consisting of:

· SA period common for all cells as defined by parameter in row 35.

· SA resource pool for Rx as defined by parameters in rows 36-41

· [System information and dedicated signalling]

· SA Tx power related parameters as defined by parameters in rows 42-43

· [Dedicated signalling]

· Other mode 1 related parameters for use in serving cell:

· Data Tx power related parameters as defined by parameters in rows 53-54 [Dedicated signalling]
· Cyclic prefix lengths as defined by parameters in rows 56, 58 [System information and dedicated signalling]
· D2D RNTI as defined by parameter in row 59 [Dedicated signalling (UE specific)]
· MCS for mode 1 as defined by parameter in row 60 [Dedicated signalling (UE specific)]
· Mode 2

· SA and Data resource pool(s) for Tx and Rx in serving cell and out of coverage operation. 1 to 4 pools with each pool consisting of:

· SA and data period common for all cells as defined by parameter in row 35.

· SA resource pool for Tx and Rx as defined by parameters in rows 36 - 41

· SA Tx power related parameters as defined by parameters in rows 42-43

· Data resource pool for Tx and Rx as defined by parameters in rows 63-67
· Data Tx power related parameters as defined by parameters in rows 68-69

· [System information, dedicated signalling, and pre-configuration]

· Data resource pool(s) for Rx. Provided by the serving cell but which the network should configure to correspond to transmission pools used in neighbouring cells. 0 to 16 pools with each pool consisting of:
· Data resource pool for Rx as defined by parameters in rows 70-74 (the parameters are equivalent to the parameters for the serving cell as defined in rows 63-67)
· [System information and dedicated signalling]

· Other mode 2 related parameters for Tx and Rx in serving cell and out of coverage:

· Data Tx power related parameters as defined by parameters in rows 53-54

· Cyclic prefix lengths as defined by parameters in rows 55, 56

· [System information and dedicated signalling]

· Common to Mode 1 and Mode 2

· SA resource pools(s) for Rx. Provided by the serving cell but which the network should configure to correspond to transmission pools used in neighbouring cells). 0 to 15 pools with each pool consisting of:

· SA resource pool for Rx as defined by parameters in rows 45-51 (the parameters are equivalent to the parameters for the serving cell as defined in rows 36 - 41, plus the TDD configuration as defined by the parameter in row 48)
· [System information and dedicated signalling]

Some comments and observations:

· 
The spreadsheet shows the same parameters are used to define the serving cell SA pool for mode 1 and mode 2. Although the spreadsheet indicates Tx/Rx, it is understood that for mode 1 operation this is just used for Rx (although we understand that it is possible that RAN1 may conclude that some of the mode 1 SA pool parameters may be needed for Tx if the mode 1 grant indicates an SA resource to use by indexing into the SA pool).

· 
In general the serving cell parameters for mode 2 operation are marked as applicable to out of coverage operation. Neighbour cell parameters for mode 2 are not applicable for out of coverage operation. Hence, the serving cell parameters are those which it should be possible to pre-configure for out of coverage operation.
· 
The serving cell is able to provide SA resource pools for mode 1 and mode 2, and Data resource pools for mode 2 that correspond to the transmit pools used in neighbouring cells. The spreadsheet is not fully clear as to whether there should be up to 16 SA resource pools for mode 1 and up to 16 for mode 2, or up to 16 SA resource pools common to mode 1 and mode 2. The structure above is based on our understanding that the neighbouring cell SA resource pools are common to mode 1 and mode 2.

· 
For mode 2 operation, the UE may be provided by the serving cell with up to 4 SA/Data resource pools. It is not fully clear from the LS how RAN1 envisage that these 4 pools are used. It is also not clear from the LS whether these 4 pools are also applicable for out of coverage operation, and further not clear whether the pools selection is something to be specified in RAN1 or RAN2. It is our understanding that RAN1 discussed possible use cases of multiple SA and data pools could be to support resource pools with different CP lengths or to support different pools public safety UEs and non public safety UEs. We propose liaise with RAN1 regarding the intended use of these pools and whether pool selection should be specified by RAN1 or RAN2.  
· 
The structure of the parameters providing by RAN1 are somewhat different from what RAN2 had been assuming until now and as captured in out running CR to 36.331. RAN2 had assumed that the UE would be configured (via SIB and/or dedicated signalling for in coverage UEs) or preconfigured (for out of coverage UEs) with a resource pool for SA reception. This resource pool for SA reception would be applicable irrespective of whether the SA is transmitted by a UE using mode 1 or mode 2, and in coverage of the same cell, in coverage of a neighbouring cell, or out of coverage. In other words, the resource pool for SA reception would be a superset of all possible transmit pools. In contrast the RAN1 spreadsheet enables independent configuration of the resource pool for SA reception for all of these cases. Thus we conclude that what RAN2 had been considering as the resource pool for SA reception will actually be constructed from the union of many separately signalled resource pools (potentially up to “16” neighbouring cell pools plus “1” pool for mode 1 plus “4” pools for mode 2 giving “21” pools in total). 
Proposal 1: Liaise with RAN1 to intended use of the 4 pools for mode 2 operation and whether pool selection should be specified by RAN1 or RAN2.
2.2
Options for parameter configuration

Mode 1 operation is only applicable in coverage and hence it is possible to configure all parameters to be configured by RRC signalling. The remaining aspect for RAN2 to conclude is whether the parameter should be configured within system information, or dedicated signalling or both (with the eNB implementation able to select which is used). The current RAN2 agreement is that the SA reception pool may be provided by either system information or dedicated signalling and this is reflected in the initial proposal shown in the structure in section 2.1. There are also various transmit only related parameters which we propose can be configured in dedicated signalling along with the few UE specific parameters that can only be configured by dedicated signalling.
Mode 2 operation is also applicable out of coverage. The overview of the layer 1 parameters in section 2.1 identified those parameters that must be configured in the UE for out of coverage operation. In addition, these parameters should be configurable by RRC signalling for UEs that are in coverage and, as for the mode 1 the current RAN2 status is that these can be provided by system information or dedicated signalling. 
2.3
Configuration of parameters for out of coverage operation
It is understand that the parameters for out of coverage operation may be pre-configured in the UE via the ProSe Function, pre-configured in the UICC or both. In addition, we assume that the same parameters may be configured via RRC for UEs that are in coverage. In order to ensure consistency and to minimise maintenance effort, it would be preferable if these parameters are defined in a single place. Therefore, it is proposed that the layer 1 parameters for out of coverage operation (and layer 2 parameters if any requiring configuration are identified) should be defined within the RRC specification and used transparently within the UICC and ProSe Function specifications.

Proposal 2: Layer 1 parameters for out of coverage operation (and layer 2 parameters if any requiring configuration are identified) should be defined within the RRC specification and used transparently within the UICC and ProSe Function specifications.
3
Discovery parameters

3.1
High level structure of the parameters

From the information provided in the spread sheet we understand that the parameters for discovery have the following high level structure:

· Discovery resource pool(s) for Tx and Rx. Provided by the serving cell independently for Type 1 and Type 2B. 1 to 4 pools with each pool consisting of:

· Discovery resource pool period common for all cells as defined by parameter in row 7.

· Discovery resource pool for Tx and Rx as defined by parameters in rows 8-14

· Discovery Tx power related parameters as defined by parameters in rows 15-16
· D2DSS associated with a discovery resource pool as defined in row 17 (still under discussion in RAN1)
· [System information and dedicated signalling - for Type 2B tx pool only via dedicated signalling]

· Discovery resource pool(s) for Rx. Provided by the serving cell which the network should configure to correspond to discovery transmission pools used in neighbouring cells. 0 to 16 pools with each pool consisting of:
· Discovery resource pool for Rx as defined by parameters in rows 20-26  (the parameters are equivalent to the parameters for the serving cell as defined in rows 8-14)

· [System information and dedicated signalling]

· Other parameters for Tx and Rx in serving cell:

· Cyclic prefix lengths (for Type 1 and Type 2B) as defined by parameters in rows 28, 29 [System information and dedicated signalling]
· 
Type 2B specific hopping parameters as defined by parameters in rows 30-32 (parameter in row 32 being UE specific) [Dedicated signalling]
Discovery operation is only applicable in coverage and hence it is possible to configure all parameters to be configured by RRC signalling. Furthermore, RAN2 has agreed that type 1 resource can be provided by system information or dedicated signalling, and that Type 2B resource will be provided by dedicated signalling. Based on these agreements the proposal for inclusion in system information and/or dedicated signalling is made in the above structure.
4
Way forward
This contribution we have analysed the information on layer 1 parameters provided by RAN1, and made the following proposals.

Proposal 1: Liaise with RAN1 to intended use of the 4 pools for mode 2 operation and whether pool selection should be specified by RAN1 or RAN2.
Proposal 2: Layer 1 parameters for out of coverage operation (and layer 2 parameters if any requiring configuration are identified) should be defined within the RRC specification and used transparently within the UICC and ProSe Function specifications.
Proposal 3: Use the high level structure as shown in section 2.1 and 3.1 as a starting point for creating the ASN.1 for signalling these parameters.
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