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1 Introduction
This paper discusses the potential issues caused by absence of cell selection and reselection requirements on ProSe carrier. 
2 Discussion

2.1 Potential problem 

Current formulation in TS 36.331 draft CR does not specify how UE should determine the cell used for ProSe operation, i.e. it is left to UE implementation which cell UE selects and reselects a cell used for ProSe operation on the ProSe carrier. The 36.331 draft CR simply refers to a cell on which ProSe operation is based, by using the wording ‘the cell used’ as follows:

	A UE capable of ProSe direct communication that is configured by upper layers to receive ProSe direct communication shall:

1> if the cell used to receive ProSe direct communication meets the S-criteria as defined in TS 36.304 [4]:

2>
if the cell used to receive ProSe direct communication broadcasts SystemInformationBlockType18 including commRxPool:
3>
configure lower layers to monitor sidelink control information and the corresponding data using the pool of resources indicated by commRxPool;

1>
else (i.e. out of coverage on ProSe carrier):

2>
configure lower layers to monitor sidelink control information and the corresponding data using the pool of resources that were preconfigured (i.e. proseConfigComm in ProsePreconfiguration defined in 9.x);




In the subsequent sections, we elaborate the potential issues as a result of the absence of cell selection/reselection requirements specific for ProSe. 
Issue1: Improper declaration of out-of-coverage within network coverage
For ProSe direct communication, UE shall determine whether it is in-coverage or out-of-coverage. RAN2 agreed that S-criteria is used to determine whether or not it is coverage on the concerned carrier (i.e. ProSe carrier)

Since current 36.331 draft R does not specify any UE requirements regarding how to select a cell used for ProSe operation, the following UE behaviours cannot be completely prevented:

Even though UE detect one cell not meeting S-criteria on ProSe carrier while UE can still detect a cell meeting S-criteria on the same carrier, UE may consider that it is out of coverage and therefore uses pre-configuration on that carrier for ProSe.  

The above case is undesirable because UE in the aforementioned case is apparently within in coverage.
Observation1
issue1 shall be resolved otherwise UE may use preconfigured resources in network coverage.  

Issue2: Possibly using non-best cell on ProSe carrier

For ProSe direct communication, it is beneficial to use the best cell, in radio quality perspective, for ProSe transmission. If transmission pool of different cells are not exactly same on the ProSe carrier, the use of non-best cell for ProSe transmission would ???. (What actual problem?)

Observation2
[TBD]
2.2 Solutions
To resolve the issues aforementioned, solutions should be developed. In [1], introduction of new cell selection/reselection requirements specific for ProSe in [1] are proposed, which can be referred to as ProSe cell selection and reselection requirements. The ProSe cell selection and reselection, if introduced together are in principle very attractive because these requirements can solve the following problems:

· 
The ProSe cell selection and reselection requirements can prevent the UE from incorrectly declaring out-of-coverage and can also 

· 
The ProSe cell selection and reselection requirements mandate UE to use the ‘best’ cell on the ProSe carrier, thus it may be beneficial in reducing interference that might be higher if non-best cell were used for ProSe.  

Acknowledging the benefit from the ProSe cell selection/reselection, we however identify the following implications of the introduction of the proposed ProSe selection and reselection requirements:

· 
UE shall perform additional measurements on ProSe carrier to enable ProSe cell reselection, which would increase UE complexity. 

· 
The introduction of ProSe cell selection and reselection requirements require substantial discussions in several WGs including RAN2 and RAN4. RAN2 should discuss when UE shall perform measurements and whether, which and how reselection parameters are signaled. RAN4 shall discuss what ProSe cell selection/reselection requirements shall be introduced and this will increase work load in RAN4 quite much. Note that RAN4 is already overloaded with much works to complete in Rel-12.     

Keeping the current Rel-12 time schedule in mind, we should consider solutions that are simple but workable thus can be really introduced in Rel-12 time frame. In our view, such solution should be able to prevent UE from considering that it is out-of-coverage even if it is in-coverage. I.e. solution shall resolve issue1 described in section 2.1 of this paper. 

One simple approach for realistic solution to resolve the issue1 would be to introduce a minimum time requirement for which UE shall perform evaluation cell detection to ensure that there is no cell meeting the S-criteria on the concerned carrier. If UE finds a cell meeting the S-criteria during the time duration, UE shall declare that it is in coverage. If UE cannot find any cell meeting the S-criteria for the whole time duration, UE is allowed to declare that it is out of coverage. If we follow this approach, the required changes in procedural text of 36.331 are very small as follows:
	A UE capable of ProSe direct communication that is configured by upper layers to receive ProSe direct communication shall:

1> if UE can detect at least one cell used to receive ProSe direct communication meeting the S-criteria as defined in TS 36.304 [4]:

2>
if the cell used to receive ProSe direct communication broadcasts SystemInformationBlockType18 including commRxPool:
3>
configure lower layers to monitor sidelink control information and the corresponding data using the pool of resources indicated by commRxPool;

1>
else UE cannot detect any cell meeting the S-criteria as defined in TS 36.304[4]  (i.e. out of coverage on ProSe carrier):

2>
configure lower layers to monitor sidelink control information and the corresponding data using the pool of resources that were preconfigured (i.e. proseConfigComm in ProsePreconfiguration defined in 9.x);


Note that the proposed approach does not put any additional cell selection/reselection requirements for ProSe operation. If neighbouring cells exclusively allocate ProSe transmission resources, there is no big problem even if we do not resolve the issue2. If neighbouring cells does not allocate ProSe transmission resources in orthogonal manner across cells, the result of not solving issue2 would be increased interference level in case of ProSe transmission resource collision.     

Proposal 1
To introduce a minimum time requirement for which UE shall perform evaluation cell detection to ensure that there is no cell meeting the S-criteria on the concerned carrier.

The proposed approach requires RAN4 to discuss and introduce the proposed time requirement. So it is proposed to send an LS to RAN4.

Proposal 2
Send an LS to RAN4 to request to introduce a time requirement by which UE can ensure that it is really out-of-coverage. 
3 Conclusion

Proposal 1
To introduce a minimum time requirement for which UE shall perform evaluation cell detection to ensure that there is no cell meeting the S-criteria on the concerned carrier.

Proposal 2
Send an LS to RAN4 to request to introduce a time requirement by which UE can ensure that it is really out-of-coverage. 
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