3GPP TSG-RAN WG2 Meeting #92




               R2-156531
Anaheim, USA, 16th -20th November, 2015
Agenda Item:

7.5.3.2
Source: 
Huawei, HiSilicon
Title: 
Remaining issues on Inter-carrier Discovery transmission
Document for:
Discussion and Decision
1 Introduction
In the last meeting, some agreements were reached on ProSe discovery transmission on inter-carrier and inter-PLMN. Furthermore, two FFS need to do more discussion:
	Agreements

=>
Both rx/tx resource configurations are provided in SIB19 according to previous 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.

· 
For public safety, if the UE is out-of-coverage, it only uses the pre-configured resources 
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.


Based on above, this contribution further discusses the resource configuration issues for UEs in inter-carrier Discovery transmission.
2 Resource configuration
2.1 Discovery resource acquisition 
· Non-PS case

In the SA2 #111 meeting, the following agreement has been reached for non-PS case in [1]:
	· -
While a UE has a serving cell, the UE shall use the radio resource description obtained via dedicated signalling or broadcasted by this cell (same or different from that of the serving cell), if the corresponding PLMN is permitted by the configured authorization information.

· -
If the UE intends to use radio resources (i.e. carrier frequency) not operated by the UE's serving cell for ProSe, which are indicated by the UE's serving cell, and the corresponding PLMN is permitted by the configured authorization information, the UE shall search for a cell with the indicated PLMN operating the indicated radio resources as defined in TS 36.300 [17] and TS 36.304 [32], and obtain the radio resource description for ProSe Direct Discovery from that cell, without performing PLMN selection. 


SA2 has already agreed that the radio resources or the carrier frequency used for sidelink discovery should be indicated by the UE’s serving cell.

On the other hand, if the UE is allowed to transmit sidelink discovery on non-serving cell (i.e., cell-X) in case the serving cell does not provide SIB 19, it would be difficult for the non-serving cell cell-X to estimate how many UEs are using the sidelink discovery resources, because UEs served by cells of other PLMNs may transmit on cell-X. In this case, cell-X has difficulty to decide how much sidelink discovery resources should be configured in SIB 19.
Therefore, it is proposed that the UE shall not transmit sidelink discovery in case the serving cell does not provide SIB 19.
Observation 1: SA2 has already agreed that the radio resources or the carrier frequency used for sidelink discovery should be indicated by the UE’s serving cell.
Proposal 1: For non-PS case the UE shall not transmit sidelink discovery in case the serving cell does not provide SIB 19. 

Similarly, if the UE was allowed to transmit sidelink discovery on a non-serving carrier (i.e., carrier-X) in case carrier-X is not configured in SIB 19 of the serving cell, it would be difficult for the cell of the non-serving carrier (carrier-X) to estimate how many UEs are using the sidelink discovery resources, because UEs served by cells of other PLMNs may transmit on cell-X.

Therefore, it is proposed that the UE shall not transmit sidelink discovery on the carrier which is not configured in the SIB 19 of the serving carrier.
Proposal 2: For non-PS case the UE shall not transmit sidelink discovery on the carrier which is not configured in the SIB 19 of the serving carrier.

· For PS case
In the SA2 #111 meeting, the following agreement has been reached for the PS case in [1]:

	-   If the UE intends to use provisioned radio resources (i.e. carrier frequency) not operated by the UE's serving cell for ProSe Direct Discovery, the UE shall search for a cell with any PLMN operating the indicated radio resources as defined in TS 36.300 [17] and TS 36.304 [32], and 

-     If the UE finds such a cell belongs to a PLMN authorised for ProSe Direct Discovery and the cell provides radio resources description for ProSe Direct Discovery, then the UE shall use the indicated radio resources description for Direct Discovery.

-     If the UE finds such a cell but not in a PLMN authorised for ProSe Direct Discovery, the UE shall not use ProSe Direct Discovery in that carrier frequency.

-     If the UE does not find any such cell in any PLMN, then the UE shall use radio resources provisioned in the ME or the UICC. 


Based on this above, even if SIB 19 is not broadcast by the serving cell, a UE capable of PS sidelink discovery could obtain provisioned radio resources (i.e. carrier frequency) which are authorized for sidelink discovery by high layers. Therefore, the UE can search a cell on the authorized PS carrier and then read SIB 19 of the cell to acquire the discovery resource configuration for public safety sidelink discovery, as long as ongoing Uu operations are not affected. 
Proposal 3: For public safety sidelink discovery, if SIB 19 is not broadcasted by the serving cell, the UE can read SIB 19 autonomously on the pre-configured carrier frequency, and perform public safety sidelink discovery on that carrier if authorized.
2.2 Discovery resource allocation procedure for Connected UEs
In the RAN2#91bis meeting, RAN2 made some agreements only for idle UEs.

	-     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.


The case of a UE in RRC_CONNECTED should also be considered.
In Rel-12, the UE in connected state sends sidelink UE information to the serving eNB to request the discovery transmission resources, and then the serving eNB could configure resource pools or dedicated resources to the UE. In Rel-13 for inter-carrier transmission, it is straightforward to follow the Rel-12 principle. Based on this, after the UE in connected state sends sidelink UE information to the eNB, the eNB could configure inter-carrier resources (intra-PLMN/coordinated inter-PLMN) to the UE. There are two options for the serving eNB to configure inter-carrier discovery trasmission resources of intra-PLMN/inter-PLMN carriers to the connected UE:
Option 1: Configure discovery transmission resources (Type1 or Type2) of the inter-carrier (intra-PLMN or inter-PLMN) via dedicated RRC signaling.
Option 2: Configure an inter-carrier list of intra-PLMN/inter-PLMN via dedicated RRC signaling then the UE can read discovery resources from SIB19 provided by the cells on the listed carriers.
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Fig.2 Inter-carrier discovery resource acquisition for connected UEs

If there are several cells on a specific non-serving carrier, the resource configurations in different cells may be different. Therefore, in addition to the resource configuration defined in Rel-12, the serving eNB should also indicate the carrier frequency and the cell identity of the resource configuration in the discovery resource configuration message.
Proposal 4: The serving cell may configure resource pools or dedicated resources for sidelink discovery transmission via RRC dedicated signaling. The cell id of the cells associated with a transmission configuration should also be provided.
Proposal 5: Alternatively, the serving cell may configure a carrier frequency list via RRC dedicated signalling. The UE can read transmission resources autonomously on the carriers in the list.
3 Conclusion
In this contribution, we discussed the resource allocation of ProSe discovery transmission for different carriers and PLMNs, and we had the following observations and proposals:
Observation 1: SA2 has already agreed that the radio resources or the carrier frequency used for sidelink discovery should be indicated by the UE’s serving cell.
Proposal 1: For non-PS case the UE shall not transmit sidelink discovery in case the serving cell does not provide SIB 19. 

Proposal 2: For non-PS case the UE shall not transmit sidelink discovery on the carrier which is not configured in the SIB 19 of the serving carrier.

Proposal 3: For public safety sidelink discovery, if SIB 19 is not broadcasted by the serving cell, the UE can read SIB 19 autonomously on the pre-configured carrier frequency, and perform public safety sidelink discovery on that carrier if authorized.
Proposal 4: The serving cell may configure resource pools or dedicated resources for sidelink discovery transmission via RRC dedicated signaling. The cell id of the cells associated with a transmission configuration should also be provided.
Proposal 5: Alternatively, the serving cell may configure a carrier frequency list via RRC dedicated signalling. The UE can read transmission resources autonomously on the carriers in the list.
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