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1. Introduction
In last two RAN4 meeting, it was agreed to correct the definition of SSTD measurement and define a new mapping table for SSTD, and RAN4 send LS [1] to RAN2. In the LS, RAN4 would like request RAN2 to modify the SFN and subframe timing difference (SSTD) reporting range and report mapping as following:

1. The reporting range of (Y is between subframe number #-5 and subframe number# 4.

2. The reporting range of the value of (Z is defined within [-1320Ts, -700Ts] and [700Ts, 1320Ts] with 10Ts resolution. The mapping of measured quantity is defined in the table 1.
Table 1: Subframe boundary offset measurement report mapping
	Reported Value
	Measured Quantity Value
	Unit

	SUBFRAME_BOUNDARY_OFFSET_00
	(Z ( -1320
	Ts

	SUBFRAME_BOUNDARY_OFFSET_01
	-1320 < (Z ( -1310
	Ts

	SUBFRAME_BOUNDARY_OFFSET_02
	-1310 < (Z ( -1300
	Ts

	(
	(
	…

	SUBFRAME_BOUNDARY_OFFSET_62
	-710 < (Z ( -700
	Ts

	SUBFRAME_BOUNDARY_OFFSET_63
	-700 < (Z ( 0
	Ts

	SUBFRAME_BOUNDARY_OFFSET_64
	0 < (Z ( 700
	Ts

	SUBFRAME_BOUNDARY_OFFSET_65
	700 < (Z ( 710
	Ts

	…
	…
	…

	SUBFRAME_BOUNDARY_OFFSET_125
	1300 < (Z ( 1310
	Ts

	SUBFRAME_BOUNDARY_OFFSET_126
	1310 < (Z ( 1320
	Ts

	SUBFRAME_BOUNDARY_OFFSET_127
	1320 < (Z 
	Ts


In this contribution, the RAN2 spec impact is analyzed and some proposals are given.

2. Discussion

In current 36.331[2], the SSTD measurement report is defined as below:

MeasResults ::=





SEQUENCE {


measId







MeasId,


measResultPCell




SEQUENCE {



rsrpResult






RSRP-Range,



rsrqResult






RSRQ-Range


},


measResultNeighCells



CHOICE {



measResultListEUTRA




MeasResultListEUTRA,



measResultListUTRA




MeasResultListUTRA,



measResultListGERAN




MeasResultListGERAN,



measResultsCDMA2000




MeasResultsCDMA2000,



...


}

















OPTIONAL,


...,


[[
measResultForECID-r9



MeasResultForECID-r9


OPTIONAL


]],


[[
locationInfo-r10




LocationInfo-r10



OPTIONAL,



measResultServFreqList-r10


MeasResultServFreqList-r10

OPTIONAL


]],


[[
measId-v1250





MeasId-v1250




OPTIONAL,



measResultPCell-v1250



RSRQ-Range-v1250



OPTIONAL,



measResultCSI-RS-List-r12


MeasResultCSI-RS-List-r12

OPTIONAL


]],


[[
measResultForRSSI-r13



MeasResultForRSSI-r13


OPTIONAL,



measResultServFreqListExt-r13

MeasResultServFreqListExt-r13
OPTIONAL,


measResultSSTD-r13




MeasResultSSTD-r13



OPTIONAL,


measResultPCell-v1310



SEQUENCE {



rs-sinr-Result-r13




RS-SINR-Range-r13



}
















OPTIONAL,


ul-PDCP-DelayResultList-r13


UL-PDCP-DelayResultList-r13

OPTIONAL,



measResultListWLAN-r13



MeasResultListWLAN-r13


OPTIONAL


]]
}

MeasResultSSTD-r13 ::=





SEQUENCE {


sfn-OffsetResult-r13





INTEGER (0..1023),


frameBoundaryOffsetResult-r13



INTEGER (-4..5),

subframeBoundaryOffsetResult-r13


INTEGER (0..63)
}
According to RAN4 LS, the correct definition should be:

MeasResultSSTD-r13 ::=





SEQUENCE {


sfn-OffsetResult-r13





INTEGER (0..1023),


frameBoundaryOffsetResult-r13



INTEGER (-5..4),

subframeBoundaryOffsetResult-r13


INTEGER (0..127)
}
But as Rel-13 ASN.1 has been frozen, we cannot correct the value range directly. There are two alternatives to correct these errors. 
Alternative 1: define a new MeasResultSSTD-v1340 with three parameters, and use it instead of MeasResultSSTD-r13. E.g.:
MeasResultSSTD-v1340 ::=





SEQUENCE {


sfn-OffsetResult-v1340





INTEGER (0..1023),


frameBoundaryOffsetResult-v1340



INTEGER (-5..4),

subframeBoundaryOffsetResult-v1340


INTEGER (0..127)
}
Alternative 2: define delta value range of subframeBoundaryOffsetResult and add a note for frameBoundaryOffsetResult to let the eNB to minus 1 of the received value.

E.g.:

MeasResultSSTD-v1340 ::=





SEQUENCE {


subframeBoundaryOffsetResult-v1340


INTEGER (64..127)
}
	frameBoundaryOffsetResult
Indicates the frame boundary difference between the PCell and the PSCell as an integer value according to TS 36.214 [48]. The value N corresponds to N-1 in TS 36.214 [48].


For alternative 1, it is simple, the legacy parameter shall be absent and only new parameter would be used. The network can easily know whether the UE use the correct value range and correct mapping table. If the UE reports measurement results with legacy parameter, the eNB would know the UE does not support the new value range and mapping table and it may ignore these measurement results. So for alternative 1, no new capability bit is needed at all.

 For alternative 2, although it matches the principle of ASN.1 corrections, it is a bit complexity. The eNB will translate the value of frameBoundaryOffsetResult to correct value which is not straight forward. And the eNB could not know whether the UE’s behaviour is correct or not. To resolve the problem, a new capability bit needs to be defined to inform the eNB that the UE use new value range and new mapping table. It implies that the original capability bit of SSTD is not meaningful any more. To reduce the signalling overhead, it is proposed not to introduce new capability bit. If there is no existing Rel-13 UEs supporting SSTD measurement, we can assume corresponding corrections must be implemented in all Rel-13 SSTD capable UEs. 
Proposal 1: RAN2 is kindly requested to discuss which alternative can be adopted.
Proposal 2: If alternative 2 is adopted, no new capability bit is introduced, i.e. Rel-13 UE which supporting SSTD measurement must support new value range and new mapping table for SSTD.

3. Conclusion
In this contribution, two alternatives for correction of SSTD measurement reporting are discussed and it is proposed that

Proposal 1: RAN2 is kindly requested to discuss which alternative can be adopted.

Proposal 2: If alternative 2 is adopted, no new capability bit is introduced, i.e. Rel-13 UE which supporting SSTD measurement must support new value range and new mapping table for SSTD.

The CRs of these alternatives are provided in [3]-[6] based on no new capability bit is introduced.
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