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Discussion
1 Introduction
This paper discusses the details of discovery on non-primary discovery. 
2 Discussion
2.1 Resource provisioning for discovery on non-primary frequency
In the RAN2#91 meeting, RAN2 agreed for non-primary frequency discovery that network informs UE of whether UE is expected to request resources or whether UE needs to autonomously read SIB19 from the concerned carrier, as captured in the meeting note:  
If SIB19 doesn’t provide discovery transmission resources for the allowed carriers listed in the SIB19, the network can signal whether the UE should autonomously read the SIB19 of the signaled carrier or if the UE is expected to request resources from the serving cell for that carrier.  

The straightforward way to realize the agreement would be to introduce a flag for each frequency of the allowed frequencies. The alternative would be to introduce a separate list of frequencies for which UE is expected to request the resources of the discovery. The flag option seems more efficient as it requires less signaling overhead, thus we propose to adopt this option. To signal the flag for each frequency of the allowed list, bitmap can be introduced to span the list of frequencies where each bit of the bitmap indicates whether UE is expected to request resources for each frequency.   
Proposal 1 To introduce a bitmap in SIB19 of a cell to indicate for which frequency among the allowed frequencies the UE is expected to request resources for discovery transmission
The agreement above applies for discovery transmission. As per discovery reception on non-primary frequency, depending on whether the serving cell knows RX pool configuration of other frequency, network can also indicate whether UE can request to its serving cell RX resources of other carrier or the UE needs to read SIB19 from the other carrier. So we propose that:
Proposal 2 To introduce another bitmap in SIB19 of a cell to indicate for which frequency among the allowed frequencies the UE is expected to request resources for discovery reception
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Figure 1.

In the Figure 1, the UE is served by cell1 and moving from location A to location B. The UE is interested in discovery on F2. It is assumed that when the UE is in location A, the UE acquires discovery configuration applicable on cell2 on freuqency2 from its serving cell, not from the cell2. To have discovery resources, the UE may send SidelinkUEInformation to its serving cell or to acquire inter-carrier discovery configuration included in the SIB18 of its serving cell, depending on serving cell configuration. 

Normally sidelink configuration is applicable only for a cell (unless other neighboring cells have exactly same sidelink configuration). This means, depending on the UE’s location on frequency in the Figure1, the UE needs to have a valid sidelink discovery configuration. When UE is in location A, the UE needs to have discovery configuration applicable for cell2. When the UE is location B, discovery configuration applicable for cell3 should be provided. This means that when network signals sidelink configuration for other frequency, the sidelink configuration needs to indicate for which cell(s) the sidelink configuration is applicable. 

Proposal 3 If a sidelink discovery configuration is applicable only for a cell (or a list of cells) on another frequency, the sidelink configuration should include the cell ID (or a list of cells) for which the sidelink configuration is applicable. 

Proposal 4 If the sidelink discovery configuration includes resource configuration without applicable cell ID, it means that the discovery configuration is applicable for all cells on that frequency. 

From UE side, once UE receives the sidelink configuration applicable for a cell (or a list of cells) of other frequency, it needs to keep validating whether the sidelink configuration for other frequency is really applicable, by checking whether it is in the proper coverage of the applicable cell on the concerned discovery frequency. If UE becomes aware that the current discovery configuration for other frequency is no longer valid, it should stop using the configuration. Even if the UE stops using the discovery configuration that becomes now invalid, it does not have to release the discovery configuration, as long as UE’s serving cell that previously provided the discovery configuration does not change. 

Proposal 5 UE should keep validating whether the sidelink configuration for other frequency is really applicable, by checking whether it is in the proper coverage of the applicable cell on the concerned discovery frequency. 
Proposal 6 If the discovery configuration is invalid, UE stops using the invalid discovery configuration while keeping the configuration. . 

Let us look at again the Figure 1. Assume that the UE is in location A and is configured with dedicated discovery configuration applicable for cell2 on F2. As the UE moves from location A towards the location B, the UE becomes out of the coverage of cell2 on f2 and then enters the coverage of cell3 on f2. After UE enters the coverage of cell3, its sidelink discovery configuration is no longer applicable on cell3 on f2, and therefore UE should stop using its sidelink discovery configuration. Since the UE has no valid sidelink discovery configuration to use on cell3, the UE shall behave either of the following options:

· 
Option1: The UE attempts to autonomously acquire discovery configuration from system information (SIB19) broadcast by cell3. 

· 
Option2: The UE sends SidelinkUEInformation to its serving cell (cell1) to request new dedicated sidelink discovery configuration applicable for cell3 on f2. 

Option1 is anyway possible in a best effort manner. For option2, It should be noted that UE currently does not know whether its serving cell will provide the dedicated discovery resources applicable for cell3, unless the network explicitly indicated that the network is able to provide dedicated discovery configuration applicable for cell3. It is not sufficient for network to indicate via broadcast that dedicated discovery configuration may be provided for a list of frequencies. It needs to also indicate for which cells the network can provide the dedicated discovery configuration applicable for the cells on other carrier.

Proposal 7 A cell needs to indicate for which cells UE is expected to request discovery resources applicable for inter-frequency discovery. 

Proposal 8 If UE detects that its discovery configuration for inter-frequency discovery is no longer valid, it may attempt to autonomously acquire a valid discovery configuration from system information broadcast by a cell on the concerned inter-frequency or it is required to send SidelinkUEInformation to request discovery resources, depending on serving cell indication.   

2.2 Others
Regarding synchronization transmission, RAN1 agreed to introduce the option of sending SLSS every 40ms, and the decision was intended to support discovery for out of coverage UEs for which more frequent synchronization signal is necessary. As a result the following DL parameter was introduced to control how often UE needs to transmit SLSS.
syncBehavior 
This determines the synchronization behavior that the UE follows when participating in Type 1 discovery. Behavior 1 is the Rel-12 behavior, whereas Behavior 2 is where the UE transmits SLSS every 40ms. Up to RAN2 UE specific/Cell specific
IT is currently FFS whether syncBehavior is per UE or per cell. It is our view that per cell configuration is sufficient, i.e. the parameter is only included in SIB19. 
Proposal 9 The parameter syncBehavior is a per cell parameter 

3 Conclusion
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