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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]RAN2#91bis discussed resource allocation of inter-frequency and left two open issues. Meanwhile the detailed format and procedure for gaps are still not clear.  This contribution provides some considerations on these aspects.
Discussion 
Remaining issues on resource allocation 
RAN2#91bis has discussed inter-frequency and left two open issues. It is FFS [1]: 
· 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 case.  

· 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.  

The main concern of the two cases is on where the UE gets non-serving frequency information. In the commercial service case, the UE cannot get frequency information if the serving cell does not provide SIB 19. Therefore the only way for the UE to get the frequency for transmission is that the UE has already stayed in a cell which provides such information and the information is still saved when UE enters the cell not providing SIB19. In the public safety case, the UE can learn the frequency information from pre-configuration. In this way the UE can know the frequency information for inter carrier Prose discovery announcement. Another concern is whether the UE is allowed to perform a service which is not offered by the serving cell. Although the serving cell does not provide D2D discovery service (without SIB 19), it doesn’t mean that the UE is forbidden to perform services which are authorized by the Prose server. Therefore the UE should be allowed to perform Prose discovery on a non-serving cell if the authorization is still valid. 
In this case when the serving cell does not provide SIB 19, the UE first of all finds out whether it could detect a cell that meets the S-criteria of non-serving carrier. After selecting the cell, the UE reads SIB19 of that cell and derives the transmission resource information. The UE uses the resource to announce discovery message in that carrier. At the same time the UE is still on the serving cell.
Proposal 1: If SIB 19 is not broadcast by the serving cell, for commercial services and for Public safety service, the UE is allowed to perform inter carrier discovery transmission on a carrier/PLMN that is authorized by the network.
Gaps
Gaps Format
The detailed format for gap request and grant is not yet clear. The following subsections 2.2.1.1 to 2.2.1.3 describe our understanding about the format for gap requests and grants. All these IEs should be part of the SidelinkUEInformation message.  
The sidelink gap applies for Prose discovery monitoring and transmission; therefore the discGapType is introduced to differentiate gaps for monitoring and for transmission. 
It is possible that the eNB may configure multiple gaps for a single UE. And it is possible that an UE may request multiple gaps in a single request. These gaps include intra/inter gaps and or gaps for monitoring/transmission. Therefore a discGapList is introduced for supporting multiple gap requests and grants.
The gaps number in one request or grant configuration should not be very large, to limit complexity. maxGap is then introduced with a value of 8.
Gaps request/grant configuration should consist of a period, offset and a bitmap of configurable length N. Each bit in the bitmap corresponds to a subframe on the serving cell. Since the gap request and grant configuration share this common part, a SL-DiscGapCommon information element is introduced, consisting of period, offset and bitmap. In addition, in order to support request/grant configuration per cell per carrier basis, a cellIdentification is introduced for flexible configuration.
–	SL-GapRequest
The IE SL-GapRequest indicates the gaps requested by the UE to receive or transmit sidelink discovery, intra or inter frequency.
SL-GapRequest information element
-- ASN1START

SL-GapRequest-r13 ::=				SEQUENCE {
	discGaplist-R13						SEQUENCE (SIZE(1..maxGap))OF SL-DiscGapCommon-R13,
	discGapType-R13                     CHOICE {
		monitor                              NULL,
		transmit                             NULL
	}
}
-- ASN1STOP
	SL-GapRequest field descriptions

	discGapType
Indicates whether the gaps are for monitoring or transmitting.



maxGap				INTEGER ::= 8	-- Maximum number of request/granted gap for monitor or transmit sidelink discovery, intra or inter frequecny

SL-GapConfig
The IE SL-GapConfig indicates the gaps assigned by E-UTRAN to enable the UE to receive or transmit sidelink discovery, intra or inter frequency.
SL-GapConfig information element
-- ASN1START

SL-GapConfig-r13 ::=				SEQUENCE {
	discGaplist-R13		                SEQUENCE (SIZE(1..maxGap))OF SL-DiscGapCommon-R13,
	discGapType-R13                     CHOICE {
		monitor                              NULL,
		transmit                             NULL
	}
}
-- ASN1STOP
	SL-GapConfig field descriptions

	discGapType
Indicates whether the gaps are for monitoring or transmitting.


SL-DiscGapCommon
The IE SL-DiscGapcommon is used to specify common gap configurations.
SL-DiscGapcommon information element
SL-DiscGapCommon-R13 ::=		SEQUENCE {
	gapPeriod-r12					ENUMERATED {rf32, rf64, rf128, rf256, 
												rf512, rf1024, spare2, spare},
	gapOffset                   	SL-OffsetIndicator-r12,
	gapBitmap                   	SubframeBitmapSL-r12,
	cellIdentification-r12			SEQUENCE {
		physCellId-r12					PhysCellId,
		carrierFreq-r12					ARFCN-ValueEUTRA-r9
	}	
}
	SL-DiscGapcommon field descriptions

	cellIdentification 
Indicates the cell id and carrier information for the gaps requests/grants.

	gapOffset
Indicates the offset of the first gapBitmap in serving cell.

	gapBitmap 
Indicates the subframes for the gaps requests/grants. 0 stands for not used. 1 stands for used for gap.


discTxResourceReq information element 
In Rel-12 an information element discTxResourceReq was introduced in the SidelinkUEInformation message to indicate the number of resources the UE requires every discovery period for transmitting sidelink direct discovery announcement.  The IE concerns the number of separate discovery message(s) the UE wants to transmit every discovery period. Same principle also applies to gap requests. In addition to gapBitmap IE, the UE may indicate to the network the needed number of separate discovery messages for gaps. The information will help the network to allocate an appropriate gap configuration. Therefore, we propose to reuse discTxResourceReq in SidelinkUEInformation for gap requests as well.
Proposal 2: To capture the suggested format for Gap request/grant into running 36.331 CR.
Proposal 3: To reuse discTxResourceReq IE in SidelinkUEInformation for gap requests.
Sidelink Gap request procedure
The procedure is similar to the UE assistance information procedure agreed e.g. in IDC.


Figure 1: Sidelink gap configuration
As shown in Figure 1, it is up to the UE to create a gap request when a RRC_CONNECTED UE is interested to perform intra/inter announcement/monitoring discovery. As agreed in RAN2#91, the gaps are valid for inter/intra frequency. And as agreed in RAN2#90, for intra-PLMN or coordinated inter-PLMN, the serving eNB can provide direct discovery resource information for other carriers using dedicated signalling or broadcast signalling. So the UE can acquire the resource configuration information for sidelink discovery on other carriers directly from the serving cell. On the other hand, it was also agreed in RAN2#90 that the UE can read SIB19 of the other carriers to acquire the resources for direct discovery transmission. So the UE can also acquire the resource configuration information of other carriers for direct discovery by reading SIB19 of the carriers of uncoordinated PLMNs. 
Based on this information, as shown in step 1, the UE may decide when and on which carrier it shall monitor or announce discovery messages and then create a gap request to help the eNB make the gap pattern configuration. The subframes in a gap request are all the allowed transmission subframes. In this way, if the UE intends to request gaps in intra PLMN and coordinated inter PLMN scenarios, the UE indicates to the eNB all the intended subframes.
In step 2, after the UE creates the assistance gap request, the UE sends it to its serving eNB. In step 3, the eNB shall be responsible for the final gap pattern configuration based on the gap request information. In step 4, a single sidelink gap or multiple sidelink gaps are sent to the UE. In step 2 and step 4, the pattern of sidelink gap request or grant should consist of a period, offset, and a bitmap of configurable length N. 
In step 5, after receiving the configuration from the eNB, the UE should perform discovery on the allowed subframes as indicated by the eNB.
Proposal 4: Capture the suggested procedure for sidelink gap request.
Conclusion
In this contribution we discussed remaining issue on resource allocation and the detailed format of gap request and grant. 
Proposal 1: If SIB 19 is not broadcast by the serving cell, for commercial services and for Public safety service, the UE is allowed to perform inter carrier discovery transmission on a carrier/PLMN that is authorized by the network.
Proposal 2: To capture the suggested format for Gap request/grant into running 36.331 CR.
Proposal 3: To reuse discTxResourceReq IE in SidelinkUEInformation for gap requests.
Proposal 4: Capture the suggested procedure for sidelink gap request.
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