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1   Introduction
For SC-PTM, the final RAN2 CR set was approved by RAN#70 in RP-152080 [1].  In this contribution, we will discuss some corrections on SC-PTM.
2   Discussion

2.1   Correction on SC-MCCH scheduling
In the current RRC specification, IE sc-mcch-Subframe-r13 was introduced to indicate the subframe in which SC-MCCH is scheduled, as follow:

SystemInformationBlockType20-r13 ::=
SEQUENCE {


sc-mcch-RepetionPeriod-r13

ENUMERATED {rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256},


sc-mcch-Offset-r13



INTEGER (0..10),


sc-mcch-Subframe-r13


INTEGER (0..9),

sc-mcch-ModificationPeriod-r13
ENUMERATED {rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256, rf512 rf1024},


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


...}
	SystemInformationBlockType20 field descriptions

	sc-mcch-ModificationPeriod

Defines periodically appearing boundaries, i.e. radio frames for which SFN mod sc-mcch-ModificationPeriod = 0. The contents of different transmissions of SC-MCCH information can only be different if there is at least one such boundary in-between them.


	sc-mcch-Offset

Indicates, together with the sc-mcch-RepetitionPeriod, the radio frames in which SC-MCCH is scheduled i.e. MCCH is scheduled in radio frames for which: SFN mod mcch-RepetitionPeriod = mcch-Offset.


	sc-mcch-Subframe

Indicates the subframe in which SC-MCCH is scheduled

	sc-mcch-RepetitionPeriod

Defines the interval between transmissions of SC-MCCH information, in radio frames, Value rf32 corresponds to 32 radio frames, rf64 corresponds to 64 radio frames and so on.


However, given that SC-MCCH is of RLC UM mode, SC-MCCH message should be allowed to be segmented hence be transmitted in multiple subframes, especially in case e.g. the system bandwidth is narrow and/or there are many MBMS services to broadcast. To fix this issue, the following 3 options might be considered:
Option 1: Removal of subframe index
In this option, SC-MCCH is allowed to be scheduled in any subframe within the radio frame indicated by sc-mcch-Offset. Correspondingly, the UE needs to monitor SC-RNTI and SC-N-RNTI in the whole radio frame.
SystemInformationBlockType20-r13 ::=
SEQUENCE {


sc-mcch-RepetionPeriod-r13

ENUMERATED {rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256},


sc-mcch-Offset-r13



INTEGER (0..10),



sc-mcch-ModificationPeriod-r13
ENUMERATED {rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256, rf512 rf1024},


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


...}
Option 2: Subframe pattern

In this option, SC-MCCH is allowed to be scheduled in multiple subframes described by a subframe pattern. The UE needs to monitor SC-RNTI and SC-N-RNTI in the first subframe within the subframe pattern, and monitor SC-RNTI in the subsequent subframes within the subframe pattern.

SystemInformationBlockType20-r13 ::=
SEQUENCE {


sc-mcch-RepetionPeriod-r13

ENUMERATED {rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256},


sc-mcch-Offset-r13



INTEGER (0..10),


sc-mcch-Subframe-r13


BIT STRING (SIZE (10)),

sc-mcch-ModificationPeriod-r13
ENUMERATED {rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256, rf512 rf1024},


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


...}
Option 3: Starting subframe+duration 

In this option, sc-mcch-Subframe-r13 indicates the first subframe in which SC-MCCH is scheduled. In addition, new IE sc-mcch-duration-r13 is introduced to indicate the duration during which SC-MCCH (i.e. the subsequent segmentations) is scheduled in non-MBSFN subframes. The UE needs to monitor SC-RNTI and SC-N-RNTI in the subframe indicated by sc-mcch-Subframe-r13, and if sc-mcch-duration-r13 is configured, to monitor SC-RNTI in the subsequent non-MSBFN subframes during the period indicated by sc-mcch-duration-r13.

SystemInformationBlockType20-r13 ::=
SEQUENCE {


sc-mcch-RepetionPeriod-r13

ENUMERATED {rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256},


sc-mcch-Offset-r13



INTEGER (0..10),


sc-mcch-Subframe-r13


INTEGER (0..9),

sc-mcch-duration-r13 


INTEGER (2..9)
OPTIONAL,

sc-mcch-ModificationPeriod-r13
ENUMERATED {rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256, rf512 rf1024},


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


...}
Option1 will unnecessarily increase the UE power consumption. Compared to option 2, option 3 provides eNB the flexibility to configure or not configure the sc-mcch-duration-r13 according to the need of segmenting the SC-MCCH message, which is more efficient from signaling overhead perspective. Therefore, we prefer the option 3.
Proposal 1: Use sc-mcch-Subframe-r13 to indicate the first subframe in which SC-MCCH is scheduled, and introduce sc-mcch-duration-r13 to indicate the duration during which SC-MCCH is scheduled in non-MBSFN subframes.
Proposal 2: The UE only monitors SC-N-RNTI in the subframe indicated by sc-mcch-Subframe-r13.
2.2   Correction on Neighbour Cell List for service continuity 
In the current RRC specification, the IE SCPTMNeighbourCellList-r13 indicates a list of neighbour cells where ongoing MBMS sessions provided via SC-MRB in the current cells are also provided. 
-- ASN1START

SCPTMNeighbourCellList-r13 ::=

SEQUENCE (SIZE (1..maxNeighCellSCPTM-r13)) OF CellIdentity

-- ASN1STOP

With the SCPTMNeighbourCellList information, the UE can choose to trigger the Unicast bearer setup before handover/reselect to the target cell in case the ongoing MBMS sessions are not provided in the target cell. However, if the CellIdentity is used as the neighbour cell identifier, the UE has to first acquire the SIB1 of the target cell before knowing the CellIdentity, which will delay the Unicast bearer setup and increase the service interrupt time. To address this problem, we can use PCI and carrier frequency instead.
-- ASN1START

SCPTMNeighbourCellList-r13 ::=

SEQUENCE (SIZE (1..maxNeighCellSCPTM-r13)) OF Pci-arfcn-r13 
Pci-arfcn-r13






SEQUENCE {



physCellId-r13






PhysCellId,



carrierFreq-r13






ARFCN-ValueEUTRA-r9
}
-- ASN1STOP
Proposal 3: Use PCI and carrier frequency instead of CellIdentity as the neighbour cell identifier in SCPTMNeighbourCellList-r13.
2.3   Correction on SC-PTM capability report

In the current specification, the IE scptm-ParallelReception-r13 is used to indicate whether the UE in RRC_CONNECTED supports parallel reception in the same subframe. However, the type of scptm-ParallelReception-r13 is ENUMERATED and “supported” is the only value. This means, if a SC-PTM capable UE doesn’t support parallel reception, there is no way for the eNB to know that the UE supports SC-PTM but doesn’t support parallel reception, consequently it is difficult for the eNB to perform appropriate DL scheduling. To solve this problem, it is proposed to change the IE type from ENUMERATED to BOOLEAN.
SCPTM-Parameters-v1300 ::=



SEQUENCE {


scptm-ParallelReception-r13




BOOLEAN

OPTIONAL

}
	scptm-ParallelReception

Indicates whether the UE in RRC_CONNECTED supports parallel reception in the same subframe of DL-SCH transport blocks transmitted using C-RNTI/Semi-Persistent Scheduling C-RNTI and using SC-RNTI/G-RNTI as specified in TS36.306 [5].
	TBD


Proposal 4: Change the type of the IE scptm-ParallelReception-r13 from ENUMERATED to BOOLEAN.
3   Conclusion
In this contribution, we discussed some corrections for SC-PTM, and we proposed:
Proposal 1: Use sc-mcch-Subframe-r13 to indicate the first subframe in which SC-MCCH is scheduled, and introduce sc-mcch-duration-r13 to indicate the duration during which SC-MCCH is scheduled in non-MBSFN subframes.
Proposal 2: The UE only monitors SC-N-RNTI in the subframe indicated by sc-mcch-Subframe-r13.
Proposal 3: Use PCI and carrier frequency instead of CellIdentity as the neighbour cell identifier in SCPTMNeighbourCellList-r13.
Proposal 4: Change the type of the IE scptm-ParallelReception-r13 from ENUMERATED to BOOLEAN.

The corresponding 36.331 CR could be found in [2].
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