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Introduction
In RAN WG1 Meeting #86bis, RAN1 sent and LS on SC-MCCH transmission in NB-IoT addressed TSG RAN WG2. From this RAN1 LS R1-1611033 [1]: 

1. Overall Description:
RAN1 has discussed SC-MCCH transmission in NB-IoT and feMTC. RAN1 has agreed for both work items that:
· RAN1 assumes the maximum number of on-going SC-MTCHs supported by SC-MCCH is reduced compared to Rel-13 LTE.
· The larger maximum TBS value in downlink in Rel-14 is 1352 bits for NB-IoT, and 4008 bits for feMTC.

For feMTC, RAN1 have reached the following agreements:
· Max channel bandwidth and max TBS for SC-MTCH PDSCH transmission to BL/CE UEs:
· Option 1: According to Rel-13 Cat-M1 limitations (i.e. 6 PRBs and 1000 bits)
· Option 2: Configurable per SC-MTCH (with minimum maximum values of 6 PRBs and 1000 bits)
· Max channel bandwidth and max TBS for SC-MCCH PDSCH transmission to BL/CE UEs:
· Option A: According to Rel-13 Cat-M1 limitations (i.e. 6 PRBs and 1000 bits)
· Option B: Configurable per SC-MCCH (with minimum maximum values of 6 PRBs and 1000 bits)
· From physical layer point of view,
· All four options are feasible.
· Option 2 may have performance benefits over Option 1.

2. Actions:
To RAN WG2:
RAN1 respectfully asks RAN2:
1. To take the above agreements into account.
2. To inform RAN1 of the maximum number of on-going SC-MTCHs supported by SC-MCCH in NB-IoT and in feMTC
3. To inform RAN1 whether and how segmentation of SC-MCCH will be supported in Rel-14 for NB-IoT and for feMTC.
4. To confirm the feasibility and usefulness from higher layer point of view of the above described options for feMTC regarding maximum channel bandwidth and maximum TBS

In the RAN2#95bis meeting, the following agreement was made:
We assume we need to support large values for SC-MCCH modification period, repetition period. Exact values FFS

An e-mail discussion covering this issue has been initiated, which can be found from [2].
In this contribution we discuss the supported maximum number of on-going SC-MTCHs by SC-MCCH in NB-IoT and in eMTC as well as a solution for supporting a large number of SC-MTCHs configurations by a SC-MCCH.

[bookmark: _Ref178064866]Discussion
According to TS 36.331 [3], SC-MCCH carries the SCPTMConfiguration message:
SC-PTM control information is provided on a specific logical channel: the SC-MCCH. The SC-MCCH carries the SCPTMConfiguration message which indicates the MBMS sessions that are ongoing as well as the (corresponding) information on when each session may be scheduled, i.e. scheduling period, scheduling window and start offset. The SCPTMConfiguration message also provides information about the neighbour cells transmitting the MBMS sessions which are ongoing on the current cell.
The contents of this message can be seen below.
SCPTMConfiguration message
-- ASN1START

SCPTMConfiguration-r13 ::=		SEQUENCE {
	sc-mtch-InfoList-r13			SC-MTCH-InfoList-r13,
	scptm-NeighbourCellList-r13		SCPTM-NeighbourCellList-r13			OPTIONAL,	-- Need OP
	lateNonCriticalExtension		OCTET STRING						OPTIONAL,
	nonCriticalExtension			SEQUENCE {}							OPTIONAL
}

-- ASN1STOP

In this section we calculate the size of this message, and see how many SC-MTCHs it can support and still fit in the TBS of 680 bits for NB-IoT and 1000 bits for eMTC. These are the maximum TBS values for Release-13 NB-IoT and eMTC, respectively; the maximum TBSs will be increased for Rel-14.
Below can be seen the contents of the SC-MTCH-InfoList information element.
SC-MTCH-InfoList information element
-- ASN1START

SC-MTCH-InfoList-r13 ::=			SEQUENCE (SIZE (0..maxSC-MTCH-r13)) OF SC-MTCH-Info-r13

SC-MTCH-Info-r13 ::= 				SEQUENCE	{
	mbmsSessionInfo-r13						MBMSSessionInfo-r13,
	g-RNTI-r13								BIT STRING(SIZE(16)),
	sc-mtch-schedulingInfo-r13				SC-MTCH-SchedulingInfo-r13			OPTIONAL,	-- Need OP
	sc-mtch-neighbourCell-r13				BIT STRING (SIZE(maxNeighCell-SCPTM-r13))	OPTIONAL,	-- Need OP
	...
}

MBMSSessionInfo-r13 ::=				SEQUENCE	{
	tmgi-r13								TMGI-r9,
	sessionId-r13							OCTET STRING (SIZE (1))		OPTIONAL	-- Need OR
}

SC-MTCH-SchedulingInfo-r13::=		SEQUENCE	{
	onDurationTimerSCPTM-r13				ENUMERATED {
												psf1, psf2, psf3, psf4, psf5, psf6,
												psf8, psf10, psf20, psf30, psf40,
												psf50, psf60, psf80, psf100,
												psf200},
	drx-InactivityTimerSCPTM-r13			ENUMERATED {
												psf0, psf1, psf2, psf4, psf8,
												psf10, psf20, psf40,
												psf80, psf160, ps320,
												psf640, psf960,
												psf1280, psf1920, psf2560},
	schedulingPeriodStartOffsetSCPTM-r13	CHOICE {
		sf10									INTEGER(0..9),
		sf20									INTEGER(0..19),
		sf32									INTEGER(0..31),
		sf40									INTEGER(0..39),
		sf64									INTEGER(0..63),
		sf80									INTEGER(0..79),
		sf128									INTEGER(0..127),
		sf160									INTEGER(0..159),
		sf256									INTEGER(0..255),
		sf320									INTEGER(0..319),
		sf512									INTEGER(0..511),
		sf640									INTEGER(0..639),
		sf1024									INTEGER(0..1023),
		sf2048									INTEGER(0..2048),
		sf4096									INTEGER(0..4096),
		sf8192									INTEGER(0..8192)
	},
	...
}

-- ASN1STOP

TMGI-r9 ::=						SEQUENCE {
	plmn-Id-r9							CHOICE {
		plmn-Index-r9						INTEGER (1..maxPLMN-r11),
		explicitValue-r9					PLMN-Identity
	},
	serviceId-r9						OCTET STRING (SIZE (3))
}
PLMN-Identity information element
-- ASN1START

PLMN-Identity ::=					SEQUENCE {
	mcc									MCC					OPTIONAL,					-- Cond MCC
	mnc									MNC
}

MCC ::=								SEQUENCE (SIZE (3)) OF
											MCC-MNC-Digit

MNC ::=								SEQUENCE (SIZE (2..3)) OF
											MCC-MNC-Digit

MCC-MNC-Digit ::=					INTEGER (0..9)


-- ASN1STOP

-- ASN1START

SCPTM-NeighbourCellList-r13 ::=		SEQUENCE (SIZE (1..maxNeighCell-SCPTM-r13)) OF PCI-ARFCN-r13

PCI-ARFCN-r13 ::=					SEQUENCE {
		physCellId-r13						PhysCellId,
		carrierFreq-r13						ARFCN-ValueEUTRA-r9		OPTIONAL
}

-- ASN1STOP
PhysCellId information element
-- ASN1START

PhysCellId ::=						INTEGER (0..503)

-- ASN1STOP
ARFCN-ValueEUTRA information element
-- ASN1START

ARFCN-ValueEUTRA ::=				INTEGER (0..maxEARFCN)

ARFCN-ValueEUTRA-v9e0 ::=			INTEGER (maxEARFCN-Plus1..maxEARFCN2)

ARFCN-ValueEUTRA-r9 ::=				INTEGER (0..maxEARFCN2)

-- ASN1STOP

maxEARFCN2					INTEGER ::= 262143	-- Highest value extended EARFCN range
maxNeighCell-SCPTM-r13		INTEGER ::=	8	-- Maximum number of SCPTM neighbour cells
maxPLMN-r11					INTEGER ::=	6	-- Maximum number of PLMNs
maxSC-MTCH-r13				INTEGER ::= 1023	-- Maximum number of SC-MTCHs in one cell

The IE SC-MTCH-InfoList provides the list of ongoing MBMS sessions transmitted via SC-MRB and for each MBMS session, the associated G-RNTI and scheduling information from 0 for up to 1023 SC-MTCHs. For each of these SC-MTCH, the following IEs may be included: mbmsSessionInfo-r13, g-RNTI-r13, sc-mtch-schedulingInfo-r13 and sc-mtch-neighbourCell-r13. In addition, 10 bits need to be added to indicate the number of configured SC-MTCHs and one extra bit needs to be accounted for a possible extension.
The IE mbmsSessionInfo-r13 contains two fields, tmgi-r13 and sessionId-r13. tmgi-r13 takes the value of TMGI-r9, which contains two fields, plmn-Id-r9 and serviceId-r9. Plmn-Id-r9 is a choice variable, with two options, resulting in 1 bit prefix. It chooses between INTEGER type plmn-Index-r9 between values [1,…, 6] the size of which would then be 3 bits, and IE PLMN-Identity. PLMN-Identity contains two fields, mcc (optional) and mnc, which both are sequences of INTEGERS, the length of mcc is 3 INTEGER types between values [0,…,9], while the length of mnc is 2 or 3 INTEGER  types between values [0,…,9] plus 1 bit for indicating the size of whether it is 2 or 3 INTEGERS. Therefore the minimum and maximum size of mcc is 12 bits plus 1 additional bit for optionality, and the minimum size of mnc is 9 bits and the maximum is 13 bits. Therefore the minimum size of PLMN-Identity is 10 bits, since mcc is optional. The maximum size of PLMN-Identity is 26 bits. Coming back to the TMGI-r9, the minimum size of field plmn-Id-r9 is 4 bits and the maximum is 27 bits. The second field of TMGI-R9, serviceId-r9 is an OCTET STRING of size 3, requiring 24 bits. Coming back to the mbmsSessionInfo-r13, the minimum size of field tmgi-r13 is therefore 28 bits and the maximum is 51 bits. The second field of mbmsSessionInfo-r13 is sessionId-r13 which is (optional) OCTET STRING of size 1, requiring 8 bits and 1 bit for optionality. The total minimum and maximum size for mbmsSessionInfo-r13 can be seen from the table below:

	mbmsSessionInfo-r13 (bits)
	Min
	Max

	tmgi-r13
	28
	51

	sessionId-r13 (optional)
	9 (1)
	9

	Total
	37 (29)
	60



The field g-RNTI-r13 in SC-MTCH-Info-r13 is a BIT STRING of size 16, therefore it requires 16 bits.
The optional IE sc-mtch-schedulingInfo-r13 contains three fields: onDurationTimerSCPTM, drx-InactivityTimerSCPTM-r13 and schedulingPeriodStartOffsetSCPTM-r13. Both onDurationTimerSCPTM and drx-InactivityTimerSCPTM-r13 are ENUMERATED types with 16 states, therefore requiring 4 bits each. schedulingPeriodStartOffsetSCPTM-r13 is a structured type of CHOICE, with a selection of 16 different size INTEGER types, resulting in a prefix of 4 bits. The smallest choice is an INTEGER value between 0-9, while the largest value is an INTEGER value between 0-8192. 
NOTE: The three largest value ranges for schedulingPeriodStartOffsetSCPTM-r13 seems to unintentionally range to too large values: 2048, 4096 and 8192, while the correct highest values should be 2047, 4095 and 8191, as the ranges start from 0. This change would save 1 bit in the calculations in case these values are chosen. The following calculations are performed assuming this correction.
Therefore, schedulingPeriodStartOffsetSCPTM-r13 would require a minimum of 8 bits and at maximum 17 bits. In addition, one extension bit needs to be accounted for. The total minimum and maximum size for SC-MTCH-SchedulingInfo-r13 can be seen from the table below: 

	sc-mtch-schedulingInfo-r13 (bits)
	Min
	Max

	OPTIONAL
	1
	1

	onDurationTimerSCPTM-r13
	4
	4

	drx-InactivityTimerSCPTM-r13
	4
	4

	schedulingPeriodStartOffsetSCPTM-r13
	8
	17

	EXTENSION
	1
	1

	Total 
	18
	27



The optional field sc-mtch-neighbourCell-r13 is a BIT STRING of size 8, therefore requiring 9 bits due to the optionality bit.
Now we can calculate the size of SC-MTCH-InfoList-r13 per each SC-MTCH. The calculations can be found from table below:

	SC-MTCH-InfoList-r13 (bits)
	Min
	Max

	mbmsSessionInfo-r13
	37 (29)
	60

	g-RNTI-r13
	16
	16

	sc-mtch-schedulingInfo-r13 (optional)
	18 (1)
	27

	sc-mtch-neighbourCell-r13 (optional)
	9 (1)
	9

	EXTENSION
	1
	1

	Total
	81 (48)
	113



The other three fields of SCPTMConfiguration-r13 are optional, which adds 1 bit per field for optionality, and these fields are scptm-NeighbourCellList-r13, lateNonCriticalExtension and nonCriticalExtension. The IE scptm-NeighbourCellList-r13 is a sequence of size between 1 to 8 of IE PCI-ARFCN-r13, therefore 3 bits are needed to indicate the size. The IE PCI-ARFCN-r13 contains two fields, physCellId-r13 and optional carrierFreq-r13. The field physCellId-r13 takes the value of an INTEGER between [0, …,503], requiring 9 bits, and the field carrierFreq-r13 takes the value of an INTEGER between [0, …, 262143], requiring 18 bits. Therefore, the minimum size of scptm-NeighbourCellList-r13 is 0 bits, when no neighbour cells provide MBMS services, and the maximum size is 8*(9+18) = 216 bits for 8 neighbour cells.

	scptm-NeighbourCellList-r13 (bits)
	Min
	Max

	OPTIONAL
	1
	1

	Size indication
	0
	3

	PCI-ARFCN-r13 w/ 0 or 8 neighbor cells)
	0
	216

	Total w/ 0 or 8 neighbour cell
	1
	220



We assume the fields lateNonCriticalExtension and nonCriticalExtension are absent, therefore they add 2 bits in total for optionality.
Combining this information, we get the following table:

	SCPTMConfiguration-r13 (bits)
	Best case
	Worst case

	SC-MTCH-InfoList-r13 (per configured SC-MTCH)
	81 (48)
	113

	Indication of the number of configured SC-MTCHs
	10
	10

	scptm-NeighbourCellList-r13 w/ 0 or 8 neighbour cells
	1
	220

	Optional fields
	2
	2

	Total w/ 20 SC-MTCH
	1633 (973 - eMTC)
	2492

	Total w/ 13 SC-MTCH
	1066 (637 - NB-IoT)
	1701

	Total w/ 6 SC-MTCH
	499 (301)
	910 - eMTC

	Total w/ 3 SC-MTCH
	256 (157)
	571 - NB-IoT



Within parenthesis we see the absolute minimum values, but this absolute minimum may not be very helpful in terms of conveyed information, therefore we have also presented an alternative value for the minimum, which conveys at least some information, such as session ID and scheduling info. 
The bold figures show how much can be fit into a maximum TBS of 1000 for eMTC and 680 for NB-IoT (Release-13). We can therefore see that for eMTC we can have information of 20 SC-MTCHs in the best case and 6 SC-MTCHs in the worst case in one SCPTMConfiguration message. For NB-IoT, these figures are 13 SC-MTCHs in the best case and 3 SC-MTCHs in the worst case.

Segmentation of SCPTMConfiguration
Based on the above analysis, and assuming there can be > 10 simultaneous MBMS services in a cell for eMTC or NB-IoT UEs, RAN2 should specify a way to handle SC-MCCH transmissions and SCPTMConfiguration messages larger than the maximum TBS is. 
As RLC UM mode is agreed to be specified also for NB-IoT, RLC segmentation may be used for segmenting SCPTMConfiguration messages over SC-MCCH. RLC segmentation would be a simple and efficient solution to solve this problem without much specification impact, as opposed, e.g., introducing multiple SC-MCCHs. 
The drawback of having multiple SC-MCCHs is that this would require including the configuration of each of these SC-MCCHs in SIB20. Without segmentation, if 1024 SC-MTCHs would be supported by the SC-MCCHs in an example case, where one SC-MCCH may configure 4 SC-MTCHs, SIB20 would need to configure 1024/4 = 256 SC-MCCHs, therefore this would increase the size of SIB20 256-fold. Every UE interested in multicast transmission needs to receive SIB20 when joining the service and upon every SC-MCCH configuration change, therefore resulting in increased acquisition time of SIB20 for each of those UEs. With such number of possible SC-MTCHs, it is possible that there is a service changing/starting/stopping relatively often, which would lead to the change in configurations of SC-MCCHs, which would mean that all the UEs need to acquire SIB20 again. As can be seen, having multiple SC-MCCHs UEs would need to acquire SIB20 more often and as SIB20 would now be considerably larger, this would result in a huge increase in the active time of all UEs to acquire SIB20 and, consequently, their battery consumption. 

[bookmark: _Toc466081503]There will be one SC-MCCH per cell for configuring the SC-MTCHs

Some issues which come up with using RLC UM segmentation for SC-MCCH include fitting all the segments of one SC-MCCH transmission, including their repetitions, within one SC-MCCH modification period and SC-MCCH repetition period. There has already been discussion on extending these periods to align with eDRX mechanism and an agreement has been made in the RAN2#95bis meeting, that these periods should be extended and the discussion on this is covered in the email discussion [2]. See also contribution [4] where we are discussing this further from the point of view of aligning with eDRX. Extending these periods would also be beneficial with the segmentation of SC-MCCH, therefore adopting this solution would require minimal additional standardization impact. Figure 1 shows the relations of the periods which need to be considered.
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Figure 1 Period relations
Each RLC UM segment is treated as any TB on the physical layer, therefore their repetitions and MCS are separately configured by DCI. 
From TS 36.322:
b) UM_Window_Size
This constant is used by the receiving UM RLC entity to define SNs of those UMD PDUs that can be received without causing an advancement of the receiving window. UM_Window_Size = 16 when a 5 bit SN is configured, UM_Window_Size = 512 when a 10 bit SN is configured and UM_Window_Size = 0 when the receiving UM RLC entity is configured for MCCH, MTCH, SC-MCCH, SC-MTCH or STCH.
This means that for SC-MCCH and SC-MTCH, the reordering function RLC UM is practically not used, and every RLC PDU received is immediately delivered to upper layer if it can be reassembled into SDUs. This means that the timer t-Reordering is not used in the receiver in this case and there has not been defined a maximum time between the segments in order to perform reassembly of those segments into one SDU. The first segment will wait in the reception buffer until the following segments are received and placed into the buffer and they can be reassembled into one SDU.

[bookmark: _Toc466036720][bookmark: _Toc466081500]There is no time limit for reassembling segments into SDU in the RLC UM receiver for SC-MCCH or SC-MTCH

In case of a missed transmission, it may be up to the implementation to discard the other parts of the unfinished segmented transmission from the RLC UM buffer, or the wrap-around system of sequence numbering will discard the old packets eventually. 
[bookmark: _Toc466081504]RLC handles the segmentation of SCPTMConfiguration messages when one message does not fit in one transmission block. 

The maximum repetition factor is 2048 for eMTC CE Mode B and NB-IoT. For the physical control channels, the maximum number of repetitions is 256 for eMTC and 2048 for NB-IoT. This means that in the worst case one SC-MCCH transmission block can take 4096 subframes to transmit (plus the possible subframes not used for the corresponding NPDCCH and PDSCH transmissions). The current maximum modification period for SC-MCCH is 65536 radio frames, thus, assuming all downlink subframes could be used, there would be room for at most 655360/4096 = 160 segments. However, the repetition periodicity of SC-MCCH needs to be taken into account as well and currently the maximum repetition period for SC-MCCH is 256 radio frames. This means the largest repetition factors cannot be used with the current repetition periodicities. 

[bookmark: _Toc466034406][bookmark: _Toc466036721][bookmark: _Toc466081501]Maximum PDCCH and PDSCH repetition factors cannot be used with the current maximum SC-MCCH repetition period of 256 radio frames. 

Also, if any segmentation is used, the smaller repetition factors are problematic. For example, if we assume 4 segments are needed for SC-MCCH transmission, then at most 640 repetitions per segment could be used. This number would include at least the physical data transmission and possibly control as well, if there would be separate PDCCHs per each transmitted segment. In practice not all subframes are valid, thus the number of subframes available for the repetitions would be even less. 
As observed earlier, the maximum repetition period of SC-MCCH is 256 radio frames and this repetition period is too small, since one transmission block could take up to 4096 subframes, and in this case even a single transmission block wouldn’t fit into one repetition period. Therefore, the period should be extended to at least 4096 subframes so that in the worst case, one transmission block fits into one repetition period. As the repetition periods are expressed in radio frames, at least the value 512 radio frames should be added. 
In order to fit more transmission blocks along with repetitions within one repetition period, larger values are also needed. To fit up to 10 transmission blocks within repetition period, the length should be 4096 radio frames. This would enable roughly 10 times more configurations of SC-MTCHs into one, segmented SCPTMConfiguration-r13 message carried on SC-MCCH. 
Setting the length of sc-mcch-RepetionPeriod equal to the SC-MCCH modification period, that is 65536 radio frames, would allow configuration of up to 960 SC-MTCHs in one segmented SCPTMConfiguration message if every subframe could be used for SC-MCCH transmission. 
Further extension of sc-mcch-RepetionPeriod would require extension of also the SC-MCCH modification period, as discussed in the e-mail discussion on SC-PTM in NB-IoT and FeMTC [2]. Also in the contribution [4] the values of sc-mcch-ModificationPeriod-r13 are proposed to be extended, to {rf131072, rf262144} for eMTC and to {rf131072, rf262144, rf524288, rf1048576} for NB-IoT. As in Release-13 SC-PTM, to support configurations of at least 1024 SC-MTCHs also in the worst case in one segmented SCPTMConfiguration message, the repetition period would need to be increased above 65536, therefore, if the SC-MCCH modification period is increased to at least 131072 radio frames, the sc-mcch-RepetionPeriod could be extended to 131072 radio frames as well.
Based on the discussion in this section, we have the following proposals:

[bookmark: _Toc466020070][bookmark: _Toc466034409][bookmark: _Toc466036723][bookmark: _Toc466036876][bookmark: _Toc466081505][bookmark: _Toc465955767]Extend the sc-mcch-RepetionPeriod at least with values {rf512, rf1024, rf2048, rf4096, rf8192, rf16384, rf32768, rf65536}
[bookmark: _Toc466034410][bookmark: _Toc466036724][bookmark: _Toc466036877][bookmark: _Toc466081506]If sc-mcch-ModificationPeriod-r13 is extended to at least {rf131072}, extend the sc-mcch-RepetionPeriod to {rf131072}
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The IE SystemInformationBlockType20 contains the information required to acquire the control information associated transmission of MBMS using SC-PTM.
SystemInformationBlockType20 information element
-- ASN1START

SystemInformationBlockType20-r13 ::=	SEQUENCE {
	sc-mcch-RepetionPeriod-r13		ENUMERATED {rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256,
										rf512, rf1024, rf2048, rf4096, rf8192, rf16384, rf32768, rf65536, rf131072},
	sc-mcch-Offset-r13				INTEGER (0..10),
	sc-mcch-FirstSubframe-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, r2048, rf4096, rf8192, rf16384, rf32768, 												 rf65536},
	lateNonCriticalExtension			OCTET STRING					OPTIONAL,
	...
}

-- ASN1STOP

	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. Value rf2 corresponds to 2 radio frames, value rf4 corresponds to 4 radio frames and so on.

	sc-mcch-duration
Indicates, starting from the subframe indicated by sc-mcch-FirstSubframe, the duration in subframes during which SC-MCCH may be scheduled in PDCCH sub-frames, see TS 36.321 [6]. Absence of this IE means that SC-MCCH is only scheduled in the subframe indicated by sc-mcch-FirstSubframe.

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

	sc-mcch-FirstSubframe
Indicates the first subframe in which SC-MCCH is scheduled

	sc-mcch-RepetitionPeriod
Defines the interval between transmissions of SC-MCCH information, in radio frames. Value rf2 corresponds to 2 radio frames, rf4 corresponds to 4 radio frames and so on.




Conclusion
In this contribution we discuss the supported maximum number of on-going SC-MTCHs by SC-MCCH in NB-IoT and in eMTC as well as a solution for supporting a large number of SC-MTCHs configurations by a SC-MCCH.In section 2 we made the following observations:

Observation 1	There is no time limit for reassembling segments into SDU in the RLC UM receiver for SC-MCCH or SC-MTCH
Observation 2	Maximum PDCCH and PDSCH repetition factors cannot be used with the current maximum SC-MCCH repetition period of 256 radio frames.

Based on the discussion in section 2 we propose the following:

Proposal 1	There will be one SC-MCCH per cell for configuring the SC-MTCHs
Proposal 2	RLC handles the segmentation of SCPTMConfiguration messages when one message does not fit in one transmission block.
Proposal 3	Extend the sc-mcch-RepetionPeriod at least with values {rf512, rf1024, rf2048, rf4096, rf8192, rf16384, rf32768, rf65536}
Proposal 4	If sc-mcch-ModificationPeriod-r13 is extended to at least {rf131072}, extend the sc-mcch-RepetionPeriod to {rf131072}


[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref464465693]R1-1611033, “LS on SC-MCCH transmission in NB-IoT”, October 2016 
[bookmark: _Ref466050252]“[95bis#29][LTE/NB-IoT/feMTC] – SC-PTM (Huawei)”, E-mail discussion, November 2016
[bookmark: _Ref464126039][bookmark: _Ref466052301]TS 36.331, “RRC protocol specification”; v13.3.0, October 2016
R2-168790, “Configuring SC-MCCH and SC-MTCH in feMTC and eNB-IoT”, Ericsson, November 2016
[bookmark: _Ref466032809]
	10/10	
image1.png
SC-MCCH modification period (max 655360 ms)

C

=

SN=1 | Repl | SN=2 | Rep2 SN=1 | Repl | SN=2 | Rep2

J—MM—>

I One segment/w repetitionlg

I (max. 4096 ms) .
>

I‘X * sequence /w repetitions
. (max. X * 4096 ms)

1
SC-MCCH repetition period (max. 2560 ms)

X = total number of segments needed for one SC-MCCH message




