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1 Introduction

In RAN2#97bis meeting, the following agreements related to SC-MTCH parameters were made [1]:

· For NB-IoT and feMTC, SC-MCCH uses the max TBS that is supported by the lowest capability UEs (680 bits for NB-IoT, 1000 bits for feMTC).
· For NB-IoT and feMTC, Introduce one “larger TBS indication” in SC-MCCH message for each SC-MTCH to indicate whether TBS larger than (680bits for NB-IoT, 1000bits for feMTC) is applicable for corresponding SC-MTCH transmission.

· For NB-IoT and feMTC, A UE that is not capable of “larger TBS” shall not attempt to receive a SC-MTCH for which larger TBS is indicated.
· For NB-IoT, If the DL carrier for SC-MCCH or SC-MTCH is the anchor DL carrier or one of the non-anchor DL carriers in the SIB22-NB, may use the carrier index instead of DL-CarrierConfigCommon-NB-r14 for DL carrier configuration. Where index 0 refers to the related configuration for the anchor DL carrier, index 1~15 refer to the related configuration for the corresponding non-anchor DL carriers in SIB22-NB.
This is the email discussion on [97bis#35][LTE/eNB-IOT/feMTC] delta configuration for SC-MTCH parameters.
[97bis#35][LTE/eNB-IOT/feMTC] – Delta configuration for SC-MTCH parameters (Huawei)

-
Progress on delta configuration for SC-MTCH parameters in eNB-IoT and FeMTC
-
Intended outcome: Email discussion report to next meeting

-
Deadline: Thursday 04/27/2017
2 Discussion
For eNB-IoT, in the current TS36.331[2], the SC-MTCH parameters are provided by the SC-MTCH-InfoList-NB information element . The ASN.1 description of SC-MTCH-InfoList-NB is:

SC-MTCH-InfoList-NB information element

-- ASN1START

SC-MTCH-InfoList-NB-r14 ::=


SEQUENCE (SIZE (0.. maxSC-MTCH-NB-r14)) OF SC-MTCH-Info-NB-r14

SC-MTCH-Info-NB-r14 ::= 


SEQUENCE
{


sc-mtch-CarrierConfig-r14



DL-CarrierConfigCommon-NB-r14,


mbmsSessionInfo-r14





MBMSSessionInfo-r13,


g-RNTI-r14







BIT STRING(SIZE(16)),


sc-mtch-SchedulingInfo-r14



SC-MTCH-SchedulingInfo-NB-r14

OPTIONAL,
-- Need OP


sc-mtch-NeighbourCell-r14



BIT STRING (SIZE(maxNeighCell-SCPTM-NB-r14))
OPTIONAL,
-- Need OP


npdcch-NumRepetitions-SC-MTCH-r14


ENUMERATED {r1, r2, r4, r8, r16, 
















r32, r64, r128, r256, 
















r512, r1024, r2048, spare4, 
















spare3, spare2, spare1},

npdcch-StartSF-SC-MTCH-r14




ENUMERATED {v1dot5, v2, v4, v8,

















v16, v32, v48, v64},


npdcch-Offset-SC-MTCH-r14




ENUMERATED {zero, oneEight, oneQuarter,
















threeEight, oneHalf, fiveEight,
















threeQuarter, sevenEight},


...

}

SC-MTCH-SchedulingInfo-NB-r14 ::=

SEQUENCE
{


onDurationTimerSCPTM-r14



ENUMERATED {













pp1, pp2, pp3, pp4,













pp8, pp16, pp32, spare},


drx-InactivityTimerSCPTM-r14


ENUMERATED {













pp0, pp1, pp2, pp3,













pp4, pp8, pp16, pp32},


schedulingPeriodStartOffsetSCPTM-r14
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..2047),



sf4096








INTEGER(0..4095),



sf8192








INTEGER(0..8191)


},


...

}

-- ASN1STOP

For FeMTC, in the current TS36.331[2], the SC-MTCH parameters are provided by the SC-MTCH-InfoList-BR information element . The ASN.1 description of SC-MTCH-InfoList-BR is:
SC-MTCH-InfoList-BR information element

-- ASN1START

SC-MTCH-InfoList-BR-r14 ::=

SEQUENCE (SIZE (0..maxSC-MTCH-BR-r14)) OF SC-MTCH-Info-BR-r14

SC-MTCH-Info-BR-r14 ::= 


SEQUENCE
{


sc-mtch-CarrierFreq-r14




ARFCN-ValueEUTRA-r9,


mbmsSessionInfo-r14





MBMSSessionInfo-r13,


g-RNTI-r14







BIT STRING(SIZE(16)),


sc-mtch-schedulingInfo-BR-r14


SC-MTCH-SchedulingInfo-BR-r14



OPTIONAL,
-- Need OP


sc-mtch-neighbourCell-r14



BIT STRING (SIZE(maxNeighCell-SCPTM-r13))
OPTIONAL,
-- Need OP


mpdcch-Narrowband-SC-MTCH-r14



INTEGER (1.. maxAvailNarrowBands-r13)
OPTIONAL,


mpdcch-NumRepetition-SC-MTCH-r14


ENUMERATED {r1, r2, r4, r8, r16, 
















r32, r64, r128, r256}

OPTIONAL,


mpdcch-StartSF-SC-MTCH-r14

CHOICE {




fdd-r14







ENUMERATED {v1, v1dot5, v2, v2dot5, v4,

















v5, v8, v10},




tdd-r14







ENUMERATED {v1, v2, v4, v5, v8, v10,

















v20}


},


mpdcch-PDSCH-HoppingConfig-SC-MTCH-r14

ENUMERATED {on, off},


mpdcch-PDSCH-CEmodeConfig-SC-MTCH-r14

ENUMERATED {ce-ModeA, ce-ModeB},


mpdcch-PDSCH-MaxBandwidth-SC-MTCH-r14

ENUMERATED {bw6, bw24},


mpdcch-Offset-SC-MTCH-r14




ENUMERATED {zero, oneEigth, oneQuarter,
















threeEigth, oneHalf, fiveEigth,
















threeQuarter, sevenEigth},


...

}

SC-MTCH-SchedulingInfo-BR-r14::=
SEQUENCE
{


onDurationTimerSCPTM-r14



ENUMERATED {













psf300, psf400, psf500, psf600,













psf800, psf1000, psf1200, psf1600},


drx-InactivityTimerSCPTM-r14


ENUMERATED {













psf0, psf1, psf2, psf4, psf8, psf16,













psf32, psf64, psf128, psf256, ps512, 













psf1024, psf2048, psf4096, psf8192, psf16384},


schedulingPeriodStartOffsetSCPTM-r14
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..2047),



sf4096








INTEGER(0..4095),



sf8192








INTEGER(0..8191)


},


...

}

-- ASN1STOP

The email discussion addresses the following aspects of delta configuration for SC-MTCH parameters in eNB-IoT and FeMTC respectively:

· Whether delta configuration is used

· Parameters for delta configuration
2.1 Use of delta configuration or explicit signaling
In the current 36.331[2], the SC-MTCH parameters are explicitly signaled for each SC-MTCH .

In the last RAN2#97bis meeting, delta configuration to the preceding entry in the SC-MTCH-InfoList for SC-MTCH parameters was proposed to reduce the signaling overhead [3]. Only the parameters in the SC-MTCH-Info-NB-r14 for the first SC-MTCH need to be explicitly signaled. For other SC-MTCH, only the parameters that are different from the preceding entry in the list need to be explicitly signaled.
Thus, there are two options for configuration of SC-MTCH parameters in eNB-IoT:
Option 1. Explicit signaling for the SC-MTCH parameters in SC-MTCH-Info-NB-r14 for each SC-MTCH.
Option 2. Delta configuration to the preceding entry in SC-MTCH-InfoList-NB-r14 for SC-MTCH parameters.
Discussion point 1. Companies are invited to provide their views on which option should be used for configuration of SC-MTCH parameters in eNB-IoT.
	Question #1: Which option should be used for configuration of SC-MTCH parameters in eNB-IoT?

	Company name
	Option
	Answer/Comments

	Huawei, HiSilicon
	Option 2 if there are many SC-MTCHs in parallel
	Depends on how many SC-MTCH will be in parallel. The benefit of delta configuration for SC-MTCH parameters only exists when several SC-MTCH are configured with similar parameters.

	Ericsson
	
	This depends on the number of ongoing MBMS sessions simultaneously and the number of bits that can be saved with delta configuration per additional MBMS session assuming that certain SC-MTCH parameters are typically configured with same values per session. See the comments below for further details.

	Intel
	Option 2
	If the SC-MCCH schedules multiple SC-MTCH information which exceeds the max TBS, we also think the delta configuration of the SC-MTCH parameters is beneficial to reduce the size and number of RLC segments of the SCPTMConfiguration-NB message.

	ZTE
	Option 2
	Delta configuration can be considered for reducing signalling overhead since there are up to 64 potential SC-MTCHs for NB-IoT. Delta configuration also help to reduce SC-MCCH segmentations.

	LG
	Option 1
	We wonder if this is feasible. Some UE may not know even reference configuration. Definitely we cannot use whole parameters with the delta configuration because each SC-MTCH information cannot be same at all. Only onDurationTimerSCPTM or drx-InactivityTimerSCPTM are applicable to delta configuration if we have to.

	
	
	

	
	
	

	
	
	


Similar as eNB-IoT, there are two options for configuration of SC-MTCH parameters in FeMTC:
Option 1. Explicit signaling for the SC-MTCH parameters in SC-MTCH-Info-BR-r14 for each SC-MTCH.
Option 2. Delta configuration to the preceding entry in SC-MTCH-InfoList-BR-r14 for SC-MTCH parameters.
Discussion point 2. Companies are invited to provide their views on which option should be used for configuration of SC-MTCH parameters in FeMTC.
	Question #2: Which option should be used for configuration of SC-MTCH parameters in FeMTC?

	Company name
	Option
	Answer/Comments

	Huawei, HiSilicon
	Option 2 if there are many SC-MTCHs in parallel
	The problem described below needs to be considered:

In SC-MTCH-Info-BR-r14, there are mandatory IEs (e.g. sc-mtch-CarrierFreq-r14 etc.) and optional IEs (e.g. sc-mtch-schedulingInfo-BR-r14 etc.). 

For the mandatory IEs, in order to realize the delta configuration, the mandatory IEs need to be set to optional, as the IEs will not carried in the later entry if the same configuration is used in the preceding entry. There is only specification impacts, but no problem.
For the optional IEs, if the later entry does not carry one optional IE, there are two interpretations (ambiguity):
1) The later entry does not configure the IE; 
2) The later entry does configure the IE and uses the same configuration as that in the preceding entry.
If the above ambiguity is addressed then the performance of introducing the delta configuration becomes better.



	Ericsson
	
	This depends on the number of ongoing MBMS sessions simultaneously and the number of bits that can be saved with delta configuration per additional MBMS session assuming that certain SC-MTCH parameters are typically configured with same values per session. See the comments below for further details.


	Intel
	Option 2
	For the same reason as for eNB-IoT.

	ZTE
	Option 2
	Delta configuration can be considered for reducing signalling overhead since there are up to 128 potential SC-MTCHs for eMTC. Delta configuration also help to reduce SC-MCCH segmentations.

	LG
	Option 1
	We wonder if this is feasible. Some UE may not know even reference configuration. Definitely we cannot use whole parameters with the delta configuration because each SC-MTCH information cannot be same at all. Only onDurationTimerSCPTM or drx-InactivityTimerSCPTM are applicable to delta configuration if we have to.

	
	
	

	
	
	

	
	
	


2.2 Parameters for delta configuration
If option 2 (delta configuration) in discussion point 1 is preferred for eNB-IoT, which parameters can be delta configured in eNB-IoT needs to be discussed. The following table lists all SC-MTCH parameters in the SC-MTCH-Info-NB-r14 and their mandatory/optional presence:
	sc-mtch-CarrierConfig-r14
	Mandatory

	mbmsSessionInfo-r14
	Mandatory

	g-RNTI-r14
	Mandatory

	sc-mtch-SchedulingInfo-r14
OPTIONAL – Need OP


	onDurationTimerSCPTM-r14
	Mandatory

	
	drx-InactivityTimerSCPTM-r14

	Mandatory

	
	schedulingPeriodStartOffsetSCPTM-r14
	Mandatory

	sc-mtch-NeighbourCell-r14
	OPTIONAL – Need OP

	npdcch-NumRepetitions-SC-MTCH-r14
	Mandatory

	npdcch-SF-SC-MTCH-r14 
	Mandatory

	npdcch-Offset-SC-MTCH-r14
	Mandatory

	Agreed larger TBS indication
	


Discussion point 3. Companies are invited to provide their views on which SC-MTCH parameters can be delta configured in eNB-IoT.
	Question #3: Which parameters can be delta configured in eNB-IoT?

	Company name
	Answer/Comments

	Huawei, HiSilicon
	If delta configuration is used, SC-MTCH parameters which cannot be delta configured in eNB-IoT:
· mbmsSessionInfo-r14 (service specific parameter)
· g-RNTI-r14 (service specific parameter)

· sc-mtch-NeighbourCell-r14 (optional parameter)
SC-MTCH parameters which can be delta configured in eNB-IoT:
· sc-mtch-CarrierConfig-r14

· npdcch-NumRepetitions-SC-MTCH-r14
· npdcch-SF-SC-MTCH-r14

· npdcch-Offset-SC-MTCH-r14

· MaxTBS indication
· onDurationTimerSCPTM-r14
· drx-InactivityTimerSCPTM-r14
· schedulingPeriodStartOffsetSCPTM-r14


	Ericsson
	We assume that the parameters below are typically configured with different values per MBMS session (service specific parameters) and therefore not suitable for delta configuration:
- sc-mtch-CarrierConfig-r14
- mbmsSessionInfo-r14

- g-RNTI-r14
- sc-mtch-NeighbourCell-r14
- npdcch-StartSF-SC-MTCH-r14
- npdcch-Offset-SC-MTCH-r14
The parameters below may be suitable for delta configuration:

- onDurationTimerSCPTM-r14
- drx-InactivityTimerSCPTM-r14
- TBS indication

- npdcch-NumRepetitions-SC-MTCH-r14 (considering that it is not clear how likely sessions require same # of repetitions)
- schedulingPeriodStartOffsetSCPTM-r14 (considering that overlapping scheduling periods for different sessions may need to be avoided)


	Intel
	We think that the parameters below can be delta configured, i.e. the parameters in sc-mtch-SchedulingInfo-r14 as a group, and the others individually.

sc-mtch-SchedulingInfo-r14

onDurationTimerSCPTM-r14
drx-InactivityTimerSCPTM-r14

schedulingPeriodStartOffsetSCPTM-r14
npdcch-NumRepetitions-SC-MTCH-r14

npdcch-SF-SC-MTCH-r14 
npdcch-Offset-SC-MTCH-r14


	ZTE
	Basically agree with Intel.
Furthermore, we think sc-mtch-CarrierConfig-r14 could also be delta configured since different services may be broadcasted in a same frequency. But as Huawei’s comment, firstly it needs to consider changing this IE from mandatory to optional.
For larger TBS indication, we assume its length may already be 1 bit, it’s unnecessary to delta configure this parameter.

	
	

	
	

	
	

	
	


Similarly, If option 2 (delta configuration) in discussion point 2 is preferred for FeMTC, which parameters can be delta configured in FeMTC needs to be discussed also. The following table lists all SC-MTCH parameters in the SC-MTCH-Info-BR-r14 and their mandatory/optional presence:
	sc-mtch-CarrierFreq-r14
	Mandatory

	mbmsSessionInfo-r14
	Mandatory

	g-RNTI-r14
	Mandatory

	sc-mtch-SchedulingInfo-BR-r14

OPTIONAL – Need OP
	onDurationTimerSCPTM-r14
	Mandatory

	
	drx-InactivityTimerSCPTM-r14

	Mandatory

	
	schedulingPeriodStartOffsetSCPTM-r14
	Mandatory

	sc-mtch-NeighbourCell-r14
	OPTIONAL – Need OP

	mpdcch-Narrowband-SC-MTCH-r14
	OPTIONAL

	mpdcch-NumRepetition-SC-MTCH-r14
	OPTIONAL

	mpdcch-StartSF-SC-MTCH-r14
	Mandatory

	mpdcch-PDSCH-HoppingConfig-SC-MTCH-r14
	Mandatory

	mpdcch-PDSCH-CEmodeConfig-SC-MTCH-r14
	Mandatory

	mpdcch-PDSCH-MaxBandwidth-SC-MTCH-r14
	Mandatory

	mpdcch-Offset-SC-MTCH-r14
	Mandatory

	Agreed larger TBS indication
	


Discussion point 4. Companies are invited to provide their views on which SC-MTCH parameters can be delta configured in FeMTC.
	Question #4: Which parameters can be delta configured in FeMTC?

	Company name
	Answer/Comments

	Huawei, HiSilicon
	If the above issue is not addressed and delta configuration is used in feMTC, we think the following parameters in SC-MTCH-Info-BR-r14 cannot be delta configured:
· mbmsSessionInfo-r14

· g-RNTI-r14
· sc-mtch-neighbourCell-r14

· mpdcch-Narrowband-SC-MTCH-r14

· mpdcch-NumRepetition-SC-MTCH-r14

The following parameters can be delta configured:
· sc-mtch-CarrierFreq-r14
· onDurationTimerSCPTM-r14

· drx-InactivityTimerSCPTM-r14

· schedulingPeriodStartOffsetSCPTM-r14
· mpdcch-StartSF-SC-MTCH-r14
· mpdcch-PDSCH-HoppingConfig-SC-MTCH-r14

· mpdcch-PDSCH-CEmodeConfig-SC-MTCH-r14

· mpdcch-PDSCH-MaxBandwidth-SC-MTCH-r14

· mpdcch-Offset-SC-MTCH-14


	Ericsson
	We assume that the parameters below are typically configured with different values for each session (service specific parameters) and therefore not suitable for delta configuration:

- sc-mtch-CarrierConfig-r14
- mbmsSessionInfo-r14

- g-RNTI-r14
- sc-mtch-NeighbourCell-r14
- mpdcch-Narrowband-SC-MTCH-r14
- mpdcch-StartSF-SC-MTCH-r14
- mpdcch-Offset-SC-MTCH-r14
The parameters below may be suitable for delta configuration:

- onDurationTimerSCPTM-r14
- drx-InactivityTimerSCPTM-r14
- mpdcch-PDSCH_HoppingConfig-SC-MTCH-r14

- mpdcch-PDSCH_CEmodeConfig-SC-MTCH-r14
- mpdcch-PDSCH_MaxBandwidth-SC-MTCH-r14
- TBS indication (maybe)
- mpdcch-NumRepetitions-SC-MTCH-r14 (considering that it is not clear how likely sessions require same # of repetitions)
- schedulingPeriodStartOffsetSCPTM-r14 (considering that overlapping scheduling periods for different sessions may need to be avoided)


	Intel
	We think that the parameters below can be delta configured, i.e. the parameters in sc-mtch-SchedulingInfo-BR-r14 as a group, and the others individually.

sc-mtch-SchedulingInfo-BR-r14

onDurationTimerSCPTM-r14
drx-InactivityTimerSCPTM-r14

schedulingPeriodStartOffsetSCPTM-r14
mpdcch-StartSF-SC-MTCH-r14

mpdcch-PDSCH-HoppingConfig-SC-MTCH-r14
mpdcch-PDSCH-CEmodeConfig-SC-MTCH-r14

mpdcch-PDSCH-MaxBandwidth-SC-MTCH-r14
mpdcch-Offset-SC-MTCH-r14


	ZTE
	Agree with Intel that the parameters in sc-mtch-SchedulingInfo-BR-r14 can be delta configured as a group.

For the four parameters related PDCCH configuration, mpdcch-Narrowband-SC-MTCH-r14, mpdcch-NumRepetitions-SC-MTCH-r14, mpdcch-StartSF-SC-MTCH-r14 and mpdcch-Offset-SC-MTCH-r14, we think all of them can be delta configured individually.
And for the three parameters related PDSCH configuration, we think they can be put into a group for delta configuration.
Similar with NB-IoT, we think sc-mtch-CarrierConfig-r14 could also be delta configured. For larger TBS indication, we assume its length may already be 1 bit, it’s unnecessary to delta configure this parameter.

	
	

	
	

	
	

	
	


For the SC-MTCH parameters that can be delta configured, there are two options:
Option 1. Delta configure each parameter individually. Each parameter that is different from the proceeding entry needs to be explicitly signaled.
Option 2. Some parameters related to the same functionality (e.g. related to DRX or related to NPDCCH searching space) can be grouped. If any of the parameters in the group is different from the proceeding entry, all parameters in the group need to be explicitly signaled.
Discussion point 5. Companies are invited to provide their views on whether some parameters (and which ones if any) can be grouped for delta configuration in eNB-IoT.
	Question #5: Whether some parameters (and which ones if any) can be grouped for delta configuration in eNB-IoT 

	Company name
	Answer/Comments

	Huawei, HiSilicon
	If delta configuration is used, some parameters related to the same functionality can be grouped for delta configuration to further reduce signaling overhead:
The search space related parameters can be grouped :
· npdcch-NumRepetitions-SC-MTCH-r14

· npdcch-SF-SC-MTCH-r14

· npdcch-Offset-SC-MTCH-r14
· MaxTBS indication (larger TBS is only used for good coverage level, which means less repetitions, etc.)
Similarly, the DRX related parameters can be grouped for delta configuration. However, the current sc-mtch-SchedulingInfo-BR-r14 is already optional, where absence means the DRX mechanism is not used for this SC-MTCH. Thus, we have two options on whether to group DRX related parameters:

Option 1. Delta configure DRX parameters as a group. In this case, if DRX for the first entry is configured, DRX for other entries is always used.

Option 2. Delta configure DRX parameters individually. In this case, DRX mechanism for each SC-MTCH can be disabled.

We slightly prefer option 1 because in most cases in NB-IoT, DRX should be used for power saving purpose.

	Ericsson
	Maybe (if delta configuration is agreed to be used).

	Intel
	We think that the existing structure of the parameters in SC-MTCH-Info-NB-r14 that can be delta configured can be reused. As consequence, a mixture of option 1 and option 2 can be applied, see our answer to questions #3 and #4. We don’t see a need for an additional grouping of parameters.

	ZTE
	See our conmments for discussion point 3.

	
	

	
	

	
	

	
	

	
	


Discussion point 6. Companies are invited to provide their views on whether some parameters (and which ones if any) can be grouped for delta configuration in FeMTC.
	Question #6: Whether some parameters (and which ones if any) can be grouped for delta configuration in FeMTC 

	Company name
	Answer/Comments

	Huawei, HiSilicon
	See comments in NB-IoT part.


	Ericsson
	Maybe (if delta configuration is agreed to be used).

	Intel
	Same view as for eNB-IoT, i.e. re-use the existing structure of the parameters in SC-MTCH-Info-BR-r14 that can be delta configured, and no need for an additional grouping of parameters.

	ZTE
	See our conmments for discussion point 4.

	
	

	
	

	
	

	
	

	
	


2.3 Other related issues

Please indicate any other issues which is not covered in this document.

	Company name
	Issues and proposals

	Huawei, HiSilicon
	The benefit of delta configuration only exists when there are many SC-MTCHs in parallel with similar parameters. Besides, there are big ASN.1 impacts of delta configuration. Whether to introduce delta configuration should depend on how many SC-MTCHs would be in parallel in practice. Although up to 64 in NB-IoT and 128 in feMTC SC-MTCHs can be supported in parallel, realistic scenarios need to be considered also.

	Ericsson
	The benefit of delta configuration depends on the number of on-going MBMS sessions simultaneously and the number of bits that can be saved per additional sessions as commented earlier. A rough estimation for the latter aspect is provided below for feMTC and eNB-IoT:

The number of bits that can be saved per additional ongoing MBMS session for feMTC,(assuming the list of parameters suitable for delta configuration given above)
- onDurationTimerSCPTM-r14 ––> 3 bits
- drx-InactivityTimerSCPTM-r14 ––> 4 bits
- mpdcch-PDSCH_HoppingConfig-SC-MTCH-r14 ––> 1 bit
- mpdcch-PDSCH_CEmodeConfig-SC-MTCH-r14 ––> 1 bit
- mpdcch-PDSCH_MaxBandwidth-SC-MTCH-r14 ––> 1 bit

- TBS indication ––> 1 bit
- mpdcch-NumRepetitions-SC-MTCH-r14 (considering that it is not clear how likely sessions require same # of repetitions) ––> 4 bits

- schedulingPeriodStartOffsetSCPTM-r14 (considering that overlapping scheduling periods for different sessions may need to be avoided) ––> 17 bits
In total, the number of bits that can be saved per additional ongoing MBMS session is between 11 and 32 bits for feMTC.

The number of bits that can be saved per additional ongoing MBMS session for eNB-IoT (assuming the list of parameters suitable for delta configuration given above)

- onDurationTimerSCPTM-r14 ––> 3 bits
- drx-InactivityTimerSCPTM-r14 ––> 3 bits
- TBS indication ––> 1 bits
- npdcch-NumRepetitions-SC-MTCH-r14 (considering that it is not clear how likely the services require same # of repetitions) ––> 4 bits
- schedulingPeriodStartOffsetSCPTM-r14 (considering that overlapping scheduling periods for different sessions may need to be avoided) ––> 17 bits
In total, the number of bits that can be saved per additional ongoing MBMS session is between 7 and 28 bits for eNB-IoT
Considering the complexity and the potential reduction in flexibility, e.g. grouping, delta configuration does not seem to be beneficial based on the number bits that can be saved per additional ongoing MBMS session (especially assuming that typical number of simultaneous ongoing MBMS sessions is not that many).


	Intel
	We understand that if delta configuration of SC-MTCH parameters gets agreed then a new need code such as “Mandatory with default value” (MD) used in UMTS RRC needs to be introduced in 36.331.

	
	


3 Summary of email discussion
Five companies contributed to this email discussion: Huawe/HiSilicon, Ericsson, Intel, ZTE and LGE.
Discussion point 1 and discussion point 2: Which option should be used for configuration of SC-MTCH parameters in eNB-IoT and FeMTC?
· 2 companies think that the benefit of delta configuration for SC-MTCH parameters only exists when several SC-MTCH are configured with similar parameters.
· 2 companies think that delta configuration is beneficial for signaling overhead and helpful for reducing SC-MCCH segments.

· 1 company is concerned about the feasibility.

Discussion point 3: Which SC-MTCH parameters can be delta configured in eNB-IoT?
· The majority of companies think that the following parameters can be delta configured if delta configuration is agreed for eNB-IoT:
· npdcch-NumRepetitions-SC-MTCH-r14

· npdcch-SF-SC-MTCH-r14

· npdcch-Offset-SC-MTCH-r14

· onDurationTimerSCPTM-r14

· drx-InactivityTimerSCPTM-r14

· schedulingPeriodStartOffsetSCPTM-r14
· One company thinks that typically npdcch-SF-SC-MTCH-r14 and npdcch-Offset-SC-MTCH-r14 will have different values for different MBMS sessions.
· 2 companies think that also sc-mtch-CarrierConfig-r14 is suitable for delta configuration.
Discussion point 4: Which SC-MTCH parameters can be delta configured in FeMTC?
· The majority of companies think that the following parameters can be delta configured if delta configuration is agreed for FeMTC:
· mpdcch-NumRepetition-SC-MTCH-r14
· mpdcch-StartSF-SC-MTCH-r14

· mpdcch-Offset-SC-MTCH-14
· onDurationTimerSCPTM-r14

· drx-InactivityTimerSCPTM-r14

· schedulingPeriodStartOffsetSCPTM-r14

· mpdcch-PDSCH-HoppingConfig-SC-MTCH-r14

· mpdcch-PDSCH-CEmodeConfig-SC-MTCH-r14

· mpdcch-PDSCH-MaxBandwidth-SC-MTCH-r14

· One company thinks that typically npdcch-SF-SC-MTCH-r14 and npdcch-Offset-SC-MTCH-r14 will have different values for different MBMS sessions.
· One company thinks that also mpdcch-Narrowband-SC-MTCH-r14 is suitable for delta configuration.
Rapporteur’s comment: Since mpdcch-PDSCH-HoppingConfig-SC-MTCH-r14, mpdcch-PDSCH-CEmodeConfig-SC-MTCH-r14 and mpdcch-PDSCH-MaxBandwidth-SC-MTCH-r14 are only 1 bit, there is no benefit to delta configure them individually.
Discussion point 5 and Discussion point 6: Whether some parameters (and which ones if any) can be grouped for delta configuration in eNB-IoT and FeMTC?

· The majority of companies think that the DRX related parameters can be grouped for delta configuration and that is no need for additional grouping.
Other related issues:
· 3 companies think that there will be big ASN.1 impacts if delta configuration is agreed.
· 2 companies have concern on the real benefit of delta configuration.
4 Proposed way forward

Based on the outcome of the email discussion, the corresponding observations and proposals are made.
Observation 1:  The benefit of delta configuration depends on the typical number of simultaneous SC-MTCHs.

Observation 2:  There will be impacts on ASN.1, increased complexity and reduction in flexibility due to grouping if delta configuration is used.

Proposal 1: RAN2 to discuss further whether delta configuration is used for eNB-IoT and FeMTC.

Proposal 2: If delta configuration is agreed, the parameters below can be delta configured in NB-IoT:

· npdcch-NumRepetitions-SC-MTCH-r14

· npdcch-SF-SC-MTCH-r14

· npdcch-Offset-SC-MTCH-r14
· sc-mtch-SchedulingInfo-r14 as a group
· onDurationTimerSCPTM-r14

· drx-InactivityTimerSCPTM-r14

· schedulingPeriodStartOffsetSCPTM-r14
Proposal 3: If delta configuration is agreed, the parameters below can be delta configured in FeMTC:

· mpdcch-NumRepetition-SC-MTCH-r14

· mpdcch-StartSF-SC-MTCH-r14

· mpdcch-Offset-SC-MTCH-14

· sc-mtch-SchedulingInfo-r14 as a group
· onDurationTimerSCPTM-r14

· drx-InactivityTimerSCPTM-r14

· schedulingPeriodStartOffsetSCPTM-r14

 A CR related to proposals 2~3 is provided in document [4].
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