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Introduction
In RAN2#101bis the following agreement for EDT was made: 
For NB-IoT and eMTC, it should be possible not to configure PRACH resources for EDT for some of the CE levels/NPRACH repetition levels.
However, in the current endorsed 36.331 it does not seem possible to flexibly configure some CE levels for EDT and some CE or non-EDT use. Currently, there needs to be same number of CE levels for EDT and non-EDT use, and it is not possible to configure EDT for example only for the higher CE levels. 
[bookmark: _Ref178064866]Discussion
[bookmark: _Ref189046994]As a result of R15 EDT work, we currently have in IE PRACH-Config the following: 

PRACH-ConfigSIB-v15x0 ::=			SEQUENCE {
	edt-PRACH-ParametersListCE-r15		SEQUENCE (SIZE(1..maxCE-Level-r13)) OF EDT-PRACH-ParametersCE-r15
}


EDT-PRACH-ParametersCE-r15 ::=		SEQUENCE {
	prach-ConfigIndex-r15				INTEGER (0..63),
	prach-FreqOffset-r15					INTEGER (0..94), 
	prach-StartingSubframe-r15			ENUMERATED {sf2, sf4, sf8, sf16, sf32, sf64, sf128, sf256}
													OPTIONAL,	-- Need OP
	mpdcch-NarrowbandsToMonitor-r15		SEQUENCE (SIZE(1..2)) OF INTEGER (1..maxAvailNarrowBands-r13)
}

	PRACH-Config field descriptions

	edt-PRACH-ParametersListCE
Configures PRACH parameters for each CE level applicable to a UE performing EDT. If included, the number of entries is same as number of entries in prach-ParametersListCE. The first entry in the list is the PRACH parameters for CE level 0, the second entry in the list is the PRACH parameters for CE level 1, and so on. The parameters maxNumPreambleAttemptCE, numRepetitionPerPreambleAttempt, mpdcch-NumRepetition-RA, prach-HoppingConfig included in prach-ParametersListCE for CE level X are also applicable for EDT.



From the field description above, it can be seen that the number of entries for EDT and non-EDT lists needs to be the same. Thus, it is not possible, for example, to have EDT configured for CE levels 2 and 3 in a system where maximum CE level is 3. And per the field description, it would not be possible to configure fewer CE levels for EDT compared to non-EDT use. 
[bookmark: _GoBack]
It should be possible to not configure PRACH resource for EDT for some of the CE levels. This is not possible with current ASN.1 structure for EDT PRACH parameters. 
Furthermore, it seems unnecessary to require the number of entries in the EDT version of the list to be the same as for non-EDT case. For example, in some configurations there could be EDT in only CE levels 0 and 1, and normal operation in all CE levels. Such configuration could be enable by the existing structure by just removing the requirement of lists being the same size. There are not any obvious drawbacks in removing this restriction. 
Remove the restriction on having equal number of entries for edt-PRACH-ParametersListCE and prach-ParameterListCE.

Solution
In addition to removing the restriction of list sizes, to enable more flexible configuration, there are at least two different approaches:
1) Introduce a new field enabling (or disabling) PRACH configuration for each EDT CE level
2) Making each of the fields inside EDT-PRACH-ParametersCE optional, where empty list for some CE level would indicate EDT is not configured for that particular CE level. 
Alternative 1:
EDT-PRACH-ParametersCE-r15 ::=		SEQUENCE {
	prach-LevelEnabled-r15					ENUMERATED{true}		OPTIONAL, 	-- Need OR
	prach-ConfigIndex-r15				INTEGER (0..63),
	prach-FreqOffset-r15					INTEGER (0..94), 
	prach-StartingSubframe-r15			ENUMERATED {sf2, sf4, sf8, sf16, sf32, sf64, sf128, sf256}
													OPTIONAL,	-- Need OP
	mpdcch-NarrowbandsToMonitor-r15		SEQUENCE (SIZE(1..2)) OF INTEGER (1..maxAvailNarrowBands-r13)
}

	PRACH-Config field descriptions

	edt-PRACH-ParametersListCE
Configures PRACH parameters for each CE level applicable to a UE performing EDT. If included, the number of entries is same as number of entries in prach-ParametersListCE. The first entry in the list is the PRACH parameters for CE level 0, the second entry in the list is the PRACH parameters for CE level 1, and so on. The parameters maxNumPreambleAttemptCE, numRepetitionPerPreambleAttempt, mpdcch-NumRepetition-RA, prach-HoppingConfig included in prach-ParametersListCE for CE level X are also applicable for EDT.

	prach-LevelEnabled
Value TRUE indicates there are resource available for EDT for the corresponding CE level. Absence indicates no PRACH resources are available for EDT for the corresponding CE level.



Alternative 2:
EDT-PRACH-ParametersCE-r15 ::=		SEQUENCE {
	
	prach-ConfigIndex-r15				INTEGER (0..63)		OPTIONAL,	-- Need OR
	prach-FreqOffset-r15					INTEGER (0..94)		OPTIONAL,	-- Need OR 
	prach-StartingSubframe-r15			ENUMERATED {sf2, sf4, sf8, sf16, sf32, sf64, sf128, sf256}
													OPTIONAL,	-- Need OP
	mpdcch-NarrowbandsToMonitor-r15		SEQUENCE (SIZE(1..2)) OF INTEGER (1..maxAvailNarrowBands-r13)	OPTIONAL, 	-- Need OR
}

	PRACH-Config field descriptions

	edt-PRACH-ParametersListCE
Configures PRACH parameters for each CE level applicable to a UE performing EDT. If included, the number of entries is same as number of entries in prach-ParametersListCE. The first entry in the list is the PRACH parameters for CE level 0, the second entry in the list is the PRACH parameters for CE level 1, and so on. The parameters maxNumPreambleAttemptCE, numRepetitionPerPreambleAttempt, mpdcch-NumRepetition-RA, prach-HoppingConfig included in prach-ParametersListCE for CE level X are also applicable for EDT. Empty SEQUENCE indicates no EDT PRACH resources are available for that CE level.



To avoid introducing new parameters, we would prefer to adopt alternative 2 above. 
Make fields in EDT-PRACH-ParametersCE optional so that empty list element indicates no EDT resources are configured for the corresponding CE level in edt-PRACH-ParametersListCE.
Conclusion
In this contribution we present solutions to fix PRACH configuration for EDT. In section 2, we have the following observation:
1. It should be possible to not configure PRACH resource for EDT for some of the CE levels. This is not possible with current ASN.1 structure for EDT PRACH parameters. 

We propose the following in sections 2 and 3:

1. Remove the restriction on having equal number of entries for edt-PRACH-ParametersListCE and prach-ParameterListCE.

Make fields in EDT-PRACH-ParametersCE optional so that empty list element indicates no EDT resources are configured for the corresponding CE level in edt-PRACH-ParametersListCE.

