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Discussion
1 Introduction
This paper tries to correct (extend) current definition of “in-coverage” to cover the UE capable of supporting multi-carrier operations. 
2 Discussion

In the last meeting the followings were agreed as definition of in-coverage where the intention of the ‘in-coverage’ concept is to define the clear UE behaviors in terms of mode of operations. 

Table#1. Current TS 36.300 capturing the definition of “in-coverage”
	A UE is considered in-coverage if it has a serving cell (i.e. the UE is RRC_CONNECTED or is camping on a cell in RRC_IDLE). The following rules apply for the UE:

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

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

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




The agreements work for UE supporting only a single frequency operation where the UE cannot perform D2D operation on non-serving frequency in RRC_IDLE. However, if UE is capable of supporting D2D operation on a frequency (frequency1) while camping on another frequency (frquency2), the above agreements cannot stay valid always: the UE is said to be “in-coverage” on the camped frequency (frequency2) but we cannot say that the UE is necessarily “in-coverage” on frequency1 as well. In fact, UE may or may not be “in-coverage” on frequency2, depending on network deployment. If the D2D operation is performed on a frequency dedicatedly allocated for Public Safety purpose, the “in-coverage” concept on that dedicated frequency rarely holds true as the frequency might be empty without providing any cell coverage. 
It is our view that when we try to define “in-coverage” concept, the in-coverage should be determined for the concerned frequency where D2D operations are to be actually performed. For example, if UE can perform D2D operation on frequency1 while camping on frequency1, UE needs to determine whether or not it is “in-coverage” on the frequency1, not frequency2. 

Proposal 1
UE should determine “in-coverage” for the concerned frequency where D2D operations are actually to be performed.

For the non-camping frequency, we cannot reuse the concept of ‘serving cell’, other criterion needs to be used to determine the “in-coverage”. Considering that system information is the default method to configure mode of operation including idle mode D2D operation, we think that if UE is capable of acquiring essential system information, it can reasonably interpret that it is “in-coverage” and otherwise it is “out-of-coverage”. 

One question is what essential system information can be considered for non-serving frequency as normally essential system information is defined for camping frequency. In our view, if UE can acquire MIB, SIB1, SIB2, we can say that the UE has obtained essential system information and it is said to be “in-coverage”    
Proposal 2
If UE can acquire MIB, SIB1 and SIB2 on the concerned frequency, it considers it to be “in-coverage” on that frequency.

If UE determines the “in-coverage” for the concerned frequency, then we should define from which frequency UE should read and follow for D2D operation on the concerned frequency. The straightforward way is to read and follow the D2D configuration from the cell of the concerned frequency where D2D operation is to be performed. This means that the D2D configuration provided by a cell on a frequency is applicable to the D2D operation only on that frequency. In theory we could make D2D configuration provided by a cell on a frequency applicable not only for that frequency but also for other frequency, it would only complicate both the network configurations and UE behaviors without giving compensating gain. 

Proposal 3
For D2D operation on a concerned frequency, UE should follow D2D configuration received from that frequency, if available, not from other frequency. 
Actually the D2D configuration is in principle per cell configuration even though it is quite desirable to have common configuration across neighboring cells. 

Based on the proposals above, we propose to change the current text in TS 36.300 by the following:
Table#2. Proposed text for TS 36.300
	A UE is considered in-coverage on the concerned frequency if it has a serving cell on that frequency (i.e. the UE is RRC_CONNECTED or is camping on a cell in RRC_IDLE) or if it can acquire MIB, SIB1, and SIB2 on that frequency. The following rules apply for the UE:

-    If the UE is out of coverage for the concerned frequency it can only use mode 2 on that frequency.

-    If the UE is in coverage for the concerned frequency it may use mode 2 on that frequency if a cell on that frequency configures it accordingly . 

-    If the UE is in coverage for the concerned frequency it may use mode 1 on that frequency if a cell on that frequency configures it accordingly. 




Proposal 4
Change the TS 36.300 by the proposed wording in the table#2 above.

3 Conclusion
Proposal 1
UE should determine “in-coverage” for the concerned frequency where D2D operations are actually to be performed.

Proposal 2
If UE can acquire MIB, SIB1 and SIB2 on the concerned frequency, it considers it to be “in-coverage” on that frequency.

Proposal 3
For D2D operation on a concerned frequency, UE should follow D2D configuration received from that frequency, if available, not from other frequency. 

Proposal 4
Change the TS 36.300 by the proposed wording in the table#2 above.
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