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1 Introduction
In RAN1#77, RAN1 agreed to support upto 4 discovery transmission pools and 4 mode 2 SA transmission pools for communication. In addition for discovery, RAN1 has made the following agreements:

	· The discovery pools RRC configuration can indicate a usage index per pool to reserve the pool for specific usages

· Details (number and meaning of indices, rules for UE behavior) are up to RAN2

· If more than 1 resource pool with the same usage index is configured for type 1 discovery, the network configures the method for the UE to select the resource pool among the pools with a given usage index; the following methods are supported:

· Random, subject to meeting the UE and network power configurations 

· Default if no other method is configured

· UE RSRP measurement 

· For each pool, an upper RSRP value and a lower RSRP value are configured 

For each value: {-infinity, -110 … -60, +infinity}dBm, increments of 10dB


Further details of resource pool selection and usage index have been left to RAN2. This paper discusses the remaining issues for resource pool selection for discovery and suggests a way forward.
2 Discussion
2.1 Discovery

2.1.1 Selection Criteria
RAN1 discussed how the UE may use the multiple resources pools and agreed to the possibility of providing a usage index per pool to reserve the pool for specific usage. The details of the number and meaning of indicies and the rules for UE behaviour are upto RAN2 [3]. 
Before understanding how to use the usage index, RAN2 should discuss the relevant criteria for discovery resource configuration.  

Application type

One potential use case of differentiating transmission pools is to provide the network with the flexibility of segraggating different classes of UEs (e.g. public safety vs. commercial application).  This has the benefit of guaranteeing service for different classes, and allowing the network to dedicate public safety resources only for critical public safety applications.

Proposal 1: Discovery pool configuration includes the discovery application type (e.g. whether the resource can be used by PS or commercial UE/applications or both) 

RSRP based selection

Secondly, as already agreed by RAN1, another selection criteria could be based on the measured RSRP.  The RSRP grouping method was motivated and agreed to allow the network to manage WAN and D2D co-existance issues.  

Therefore, the use of RSRP threshold is an important resource pool selection criteria and the network should be able to broadcast for each pool the RSRP thresholds. 

Proposal 2: Discovery pool configuration includes the RSRP based thresholds (e.g. whether the UE is within the RSRP range associated with the resource pool) 
Range class

Thirdly, SA1 has a requirement to support discovery “range classes” for the UE, which is configured by the ProSe Function. RAN1 has already agreed to configure the power control (Po, alpha) parameters separately for each resource pool, and suggested that the proper configuration of these parameters can also allow support of different range values [2]. Thus, the resource configuration for discovery should support the potential range classes that may be configured in the UE. 

·  Range class supported(e.g. UEs of which range class can use a given resource pool ) is a    criteria for resource pool selection.

·  Range class differentiation can be configured by provisioning Po/alpha. 

How the UE determines the mapping between the provisioned range and Po/alpha values can be further discussed.  It may be possible to let the UE determine the range class supported by the resource pool based on the configured Po/alpha values, but since range class is defined as relative value (short/medium/large), and since the discovery resources may be in different frequencies, it may not be always possible to perform this determination accurately in the UE.
Proposal 3: The resource pool configuration does not explicitly include the supported range class (Po/alpha values can be used to determine the information) 
2.1.2 Resource Pool Selection Rules
We further need to discuss how the UE selects the appropriate resource pool based on the the applicable selection criteria.   Given the type of application is the most important criteria for segreggation of resources, we propose that the UE in a first step selects the resource pools that are configured for the type of discovery application(e.g. PS or Commercial) the UE is interested in.  

Proposal 4: UE should first select the resource pools that can be used for the selected application type (e.g. commercial or public safety resource pools)  

If more than 1 resource pool with the given application type is configured, as a next step the UE can select the pool of resources that meet the “range class” or that meet the RSRP criteria (if configured).  

It is uncertain whether it is more important for the UE to select the resources that fit the RSRP criteria or to select the resources that meet the “range class”.  
The motivation for RSRP based resource grouping is that at certain fixed transmit power the in-band interference to the eNB would mainly be caused by cell center UEs.  To control the interference of D2D transmissions to cellular communications from such D2D UEs, RAN1 agreed that the resources can be devided in two groups, one for cell center UEs and one for cell edge UEs based on the RSRP threshold.  The different resource groups would have different power control targets in order to address the impact of type-1 discovery transmissions on the cellular system. 
If configured, the RSRP based selection should take precedence over the UEs range class requirements, as it is more important to control the interference than to satisfy the range requirements for discovery.  
Proposal 5: If more than one resource pool with the given application type is configured and if RSRP grouping is configured the UE selects the pools that fit the RSRP criteria.
If no RSRP criteria is configured or if more than one resource pool fits the RSRP criteria, the UE can then select the resource pool that meet the range criteria.  

In the last meeting, we agreed that the UE can obtain its “range class” as a part of higher layer signaling. 
Based on CT1 and SA2 discussions, the “range class” is configured by the ProSe Function for the UE for a given PLMN[4].  Therefore, the UE may (if it has multiple resources available for transmission) select the resource pool that best matches the configured “range class”.  We note, that given the location of the UE with respect to the eNB and the RSRP based grouping, there will be cases where a UE at cell edge will not be able to meet the power range criteria and therefore the UE will have to transmit at a lower power and provide a lower transmission range.  
Proposal 6: If more than 1 resource pool is available (after selection based on RSRP selection)  or if RSRP selection criteria is not configured, the UE selects the resource pools that provide the best match for the configured “range class”. 

Proposal 7: If more than one resource is available (e.g. after RSRP selection (if applicable), after range selection(if applicable), the UE can randomly select from the set of available resources.  

RAN1 in their agreements, hinted at a usage index that is used to select resources before RSRP based or random selection.  Given the argumentation above and the fact that the order of importance of selection should clearly be - type of application, RSRP based, and then range class, the only interpretation of the usage index can be a one bit field that indicates either commercial or PS usage.  Absense of this IE means the resource can be used by any application. 

Given that the usage index is actually just an application type and will not take any more value, we further propose to rename the usage index into a more comprehensive parameter, for example application type.  

Proposal 8: For discovery the RAN1 usage index is used to indicate two values (Commercial, PS) and can be renamed. 

In case there is not a exact match, it is not clear whether the UE may select another pool or is required to stop performing ProSe discovery. For example, in case the network only supports or broadcasts resources for PS use and the UE is interested in commercial discovery. As a simplest option, this could be a trigger for the UE to send an indication to the network requesting for Type 2 resources.
Proposal 9: In case there is no exact match, discuss whether the UE should stop performing discovery or request the network for dedicated resources.
In case of Type 2 discovery, the network will provide the UE with the resources and power values.  To assist the network in properly assigning Type 2 resources and proper power configuration parameters,  the UE should provide its range class to the eNB and the type of application (e.g. commercial or PS) for example in the ProSeIndication message.  

Proposal 10: For Type 2 discovery, the UE provides the type of application (e.g. commercial or PS) in the ProSeIndication message.

3 Conclusion
The contribution discussed the different pool selection criteria and pool usage configurations.  

We propose that for resource selection the following pool usage configuration are included for each discovery pool:

Proposal 11: Discovery pool configuration includes the discovery application type (e.g. whether the resource can be used by PS or commercial UE/applications or both) 

Proposal 12: Discovery pool configuration includes the RSRP based thresholds (e.g. whether the UE is within the RSRP range associated with the resource pool) 
Proposal 13: The resource pool configuration does not explicitly include the supported range class (Po/alpha values can be used to determine the information) 

Based on the different pool usage configurations the following is proposed with respect to UE resource selection rules:
Proposal 14: UE should first select the resource pools that can be used for the selected application type (e.g. commercial or public safery resource pools)  

Proposal 15: If more than one resource pool with the given application type is configured and if RSRP grouping is configured the UE selects the pools that fit the RSRP criteria.

Proposal 16: If more than one resource pool is available (after selection based on RSRP selection) or if RSRP selection criteria is not configured, the UE selects the resource pools that provide the best match for the configured “range class”. 

Proposal 17: If more than one resource is available (e.g. after RSRP selection (if applicable)), after range selection (if applicable), the UE can randomly select from the set of available resources.  

Proposal 18: For discovery the RAN1 usage index is used to indicate two values (Commercial, PS) and can be renamed. 
Proposal 19: In case there is no match, discuss whether the UE should stop performing discovery or request the network for dedicated resources.

Proposal 20: For Type 2 discovery, the UE provides the type of application (e.g. commercial or PS) in the ProSeIndication message.
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