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1
Introduction
During previous RAN2 meetings, many agreements were achieved for inter-frequency and inter-PLMN discovery. In this contribution we propose further details in order to complete the design. 
2
Discussion
During the last meeting it was agreed that
Agreements:

· If SIB 19 is not broadcasted by the serving cell, the UE shall not enter connected mode on the serving cell to perform discovery or to request gaps or resources.  

· In SIB19 can provide discovery resources for multiple cells for an associated frequency.  The cell id of the cells associated with a tx configuration will also be provided.   For rx configuration a similar structure to rel-12 rx pool will be used. 
Since the transmission and reception is occurring on a different frequency both for transmission and reception some other parameters may be needed beyond just the resource pool information. For both transmission and reception both parameters such as tdd-Config (TDD configuration if needed), ul-CarrierFreq (uplink carrier frequency) and ul-Bandwidth (uplink bandwidth) are needed to define the resource pool. For intra-frequency this information was provided by other SIBs.
For transmission only, additional parameters are needed by a UE to calculate it’s transmit power on other frequency. More particularly the following transmit power related parameters are needed. More particularly the parameters provided by SL-TxParameters-r12, i.e., alpha-r12, and p0-r12 are needed. Furthermore p-Max as defined in SIB1 for maximum transmit power allowed in a cell and additionalSpectrumEmission for cells on other frequency are also needed. Finally to calculate pathloss referenceSignalPower as indicated in RadioResourceConfigCommonSIB of SIB2 is needed.
Proposal 1: In addition to resource pool for transmission and reception on other frequency following parameters related to transmission power and resource pool definition can be provided by the serving cell in SIB19.
· tdd-Config if the cell on the other frequency uses TDD configuration

· freqInfo as defined in SIB2, i.e., consisting of additionalSpectrumEmission, ul-CarrierFreq (uplink carrier frequency) and ul-Bandwidth (uplink bandwidth)
· p-Max as defined in SIB1 for maximum transmit power allowed in a cell

· SL-TxParameters-r12 provided for Release 12 discovery, i.e., alpha-r12, and p0-r12
· referenceSignalPower as provided in RadioResourceConfigCommonSIB of SIB2
Cell selection/reselection was discussed over email. Based on the feedback received across the following was proposed.

Use “When UE is interested to perform sidelink discovery on non-serving frequency, it shall perform measurement on the relevant DL frequency and follow legacy cell selection and intra-frequency reselection” as base and discuss what relaxations can be provided (e.g. relaxed measurement performance requirements and/or  common parameters)

Based on this proposal to enable cell selection/reselection on other frequency for discovery purpose it is desirable that the serving cell provides parameters related to cell selection/reselection in SIB 19. For selection the cellSelectionInfo consisting of q-RxLevMin and q-RxLevMinOffset as defined in SIB1 can be provided. For reselection q-Hyst, q-RxLevMin, and t-Reselection-EUTRA as described in SIB3 can be provided. In order to simplify cell selection/reselection (as expressed in the proposal above) these parameters can be sufficient. 
Proposal 2: For selection/reselection on other frequency for discovery purposes following parameters related to cell selection/reselection can be provided by the serving cell in SIB19.

· For selection the cellSelectionInfo consisting of q-RxLevMin and q-RxLevMinOffset as defined in SIB1 can be provided. 
· For reselection q-Hyst, q-RxLevMin, and t-Reselection-EUTRA as described in SIB3 can be provided.
Providing these parameters in SIB19 can easily lead to size issues, i.e., the size of the parameters being provided are more than the maximum size of the SIB. However these parameters can be common across a set of cells so a single set of parameters can be provided for a list of cell ids. This optimization can go a great distance in controlling the size of the SIB. 
Proposal 3: SIB19 can provide parameters as a single set of parameters that are valid for a list of cell ids.
During the email discussion the issue of measurement requirements for cell selection/reselection was also discussed. If we follow current cell selection/reselection requirements then it will be unnecessary burden on the UE. A UE cannot just tune to other frequency perform discovery and tune back. Instead the UE needs to spend a significant amount of time on other frequency performing measurements. Hence there should be relaxed measurement requirement. It is up to RAN4 to decide measurement requirements for inter-frequency discovery.
Proposal 4: In the case of cell selection/reselection for inter-frequency discovery purposes measurement requirements should be relaxed. It is up to RAN4 to define the relaxation.
It was agreed that inter-frequency/ inter-PLMN Type 2B discovery transmission will be supported. During Release 12 it was agreed that Type 2B discovery will use uplink timing for discovery transmission. However it was also agreed that inter-frequency discovery transmission and reception will not lead to any PLMN change. Therefore it will not be possible for a UE to have access to uplink timing for inter-PLMN transmission. Similar issue may arise in the case of inter-frequency transmission on an inactive secondary cell.

Observation: For the case of Type 2B inter-frequency transmission a UE may not have access to uplink timing to perform its transmission.

Based on this we propose that the inter-frequency Type 2B transmission be restricted to only those frequencies with an activated cell.

Proposal 5: Restrict inter-frequency Type 2B discovery transmission to only those frequencies where a UE has an activated cell.
To support inter-frequency Type 2B discovery transmission, we propose that when a UE sends a transmission request to the eNodeB (in SidelinkUEInformation message), it indicates the EARFCN along with required number of resources. Similarly when eNodeB provides Type 2B resource information to the UE, it also indicates the corresponding EARFCN in RRCConnectionReconfiguration message.

Proposal 6: When the UE sends a transmission request to the eNB (in SidelinkUEInformation message), it indicates the EARFCN along with the required number of resources.
Proposal 7: When the eNB provides Type 2B resource information to the UE, it also indicates the corresponding EARFCN in the RRCConnectionReconfiguration message.

One of the issue that was discussed was whether additional capability signalling for supporting gaps for inter-frequency/inter-PLMN discovery was needed. Given that gap request and grant mechanism are dynamic and gap reporting will be left to UE implementation no additional UE capability signalling is needed for supporting gaps for inter-frequency/inter-PLMN discovery.

Proposal 8: No additional UE capability signalling is needed for supporting gaps for inter-frequency/inter-PLMN discovery.
During RAN2#91bis following FFS was unresolved.
FFS

· If SIB 19 is not broadcasted by the serving cell, for commercial services, may perform inter carrier discovery transmission on a carrier/PLMN that is authorized by the network, as long as ongoing Uu operations is not affected.  The understanding is that UE should not request gaps in this cases.  
· For PS, if SIB 19 is not broadcasted by the serving cell reads SIB 19 transmitted by the detected cell on PS carrier to acquire the discovery resource configuration for discovery transmissions
We believe that both proposals should be allowed. For the first proposal, if the network does not want the UE to transmit on the other frequency, then it should not authorize the UE. Since ongoing Uu operation is not impacted, there is no reason to disallow such behaviour. On the second proposal again as along as current Uu operation is not impacted then there is no reason to disallow such behaviour.
Proposal 9a: If SIB 19 is not broadcasted by the serving cell, for commercial services, the UE may perform inter carrier discovery transmission on a carrier/PLMN that is authorized by the network, as long as ongoing Uu operations is not affected.  The understanding is that UE should not request gaps in this cases.
Proposal 9b: For Public Safety services, if SIB 19 is not broadcasted by the serving cell, the UE then reads SIB 19 transmitted by the detected cell on PS carrier to acquire the discovery resource configuration for discovery transmissions.
Our final proposal is that a LS should be sent to RAN3, RAN4 and RAN1 informing them about the agreements made. This will help make progress towards the completion of the WI and get alignment across different working groups.

Proposal 10: Send a LS to RAN3, RAN4 and RAN1 informing them of the agreements made on inter-frequency/inter-PLMN discovery.
3
Conclusion

In this contribution we discussed remaining issues on inter-frequency discovery for both intra and inter-PLMN cases. We made the following observation and proposals.

Proposal 1: In addition to resource pool for transmission and reception on other frequency following parameters related to transmission power and resource pool definition can be provided by the serving cell in SIB19.
· tdd-Config if the cell on the other frequency uses TDD configuration

· freqInfo as defined in SIB2, i.e., consisting of additionalSpectrumEmission, ul-CarrierFreq (uplink carrier frequency) and ul-Bandwidth (uplink bandwidth)

· p-Max as defined in SIB1 for maximum transmit power allowed in a cell

· SL-TxParameters-r12 provided for Release 12 discovery, i.e., alpha-r12, and p0-r12
· referenceSignalPower as provided in RadioResourceConfigCommonSIB of SIB2
Proposal 2: For selection/reselection on other frequency for discovery purposes following parameters related to cell selection/reselection can be provided by the serving cell in SIB19.

· For selection the cellSelectionInfo consisting of q-RxLevMin and q-RxLevMinOffset as defined in SIB1 can be provided. 
· For reselection q-Hyst, q-RxLevMin, and t-Reselection-EUTRA as described in SIB3 can be provided.
Proposal 3: SIB19 can provide parameters as a single set of parameters that are valid for a list of cell ids.
Proposal 4: In the case of cell selection/reselection for inter-frequency discovery purposes measurement requirements should be relaxed. It is up to RAN4 to define the relaxation.
Observation: For the case of Type 2B inter-frequency transmission a UE may not have access to uplink timing to perform its transmission.

Proposal 5: Restrict inter-frequency Type 2B discovery transmission to only those frequencies where a UE has an activated cell.
Proposal 6: When the UE sends a transmission request to the eNB (in SidelinkUEInformation message), it indicates the EARFCN along with the required number of resources.
Proposal 7: When the eNB provides Type 2B resource information to the UE, it also indicates the corresponding EARFCN in the RRCConnectionReconfiguration message.

Proposal 8: No additional UE capability signalling is needed for supporting gaps for inter-frequency/inter-PLMN discovery.
Proposal 9a: If SIB 19 is not broadcasted by the serving cell, for commercial services, the UE may perform inter carrier discovery transmission on a carrier/PLMN that is authorized by the network, as long as ongoing Uu operations is not affected.  The understanding is that UE should not request gaps in this cases.
Proposal 9b: For Public Safety services, if SIB 19 is not broadcasted by the serving cell, the UE then reads SIB 19 transmitted by the detected cell on PS carrier to acquire the discovery resource configuration for discovery transmissions.
Proposal 10: Send a LS to RAN3, RAN4 and RAN1 informing them of the agreements made on inter-frequency/inter-PLMN discovery.
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