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[bookmark: _Ref492503575]Introduction
The WI description for even further enhanced MTC for LTE is given in [1]. The WI description for further NB-IoT enhanced is given in [2]. Current RRC running CR is given in [3].
One of the remaining items is ASN.1 for (N)PRACH partitioning. Post-meeting email discussion [101#59] tried to capture the ASN.1 for PRACH resource partitioning based on contributions and discussion from RAN2#101. There were some unaddressed comments. In the following sections, we discuss on the remaining aspects for both eMTC and NB-IoT (N)PRACH partitioning. 
Discussion
First, we discuss issues common to eMTC and NB-IoT, followed by issues specific to each area.
Common
One of the remaining comments/concerns is to align IE names between eMTC and NB-IoT. One question that was raised was whether to use edt/EDT at the start or end of IE names.
[bookmark: _Toc510697927][bookmark: _Toc510702857][bookmark: _Toc510702930][bookmark: _Toc510735314][bookmark: _Toc510735412]Discuss whether to use “edt”/“EDT” at the start or end of the IE names.
eMTC
For eMTC, PRACH partitioning involves at least two aspects:
1. PRACH time-frequency resources partitioning
2. PRACH preamble partitioning
In addition, the above is applicable for per CE level.
PRACH time-frequency resources partitioning for EDT
This is already captured in the running CR with changes in PRACH-Config. 
PRACH preamble partitioning for EDT
Currently, within a PRACH resource (configured by PRACH-Config), the partitioning is 
· between group A and B, or
· when different CE levels are configured, between different CE levels (i.e., no group B)
For EDT, we need to add groups for EDT within each CE level. The following NOTE in TS 36.321 subclause 5.1.1 should be applicable for EDT PRACH partitioning also:
	NOTE:	When a PRACH resource is shared for multiple enhanced coverage levels, and enhanced coverage levels are differentiated by different preamble indices, Group A and Group B is not used for this PRACH resource.



[bookmark: _Toc510697928][bookmark: _Toc510702858][bookmark: _Toc510702931][bookmark: _Toc510735315][bookmark: _Toc510735413]The following NOTE from TS 36.321 subclause 5.1.1 is applicable for EDT PRACH partitioning: “NOTE:	When a PRACH resource is shared for multiple enhanced coverage levels, and enhanced coverage levels are differentiated by different preamble indices, Group A and Group B is not used for this PRACH resource.”
Following modification are currently captured in the RRC running CR. As the changes were not fully agreed, an Editor’s Note was also captured.
RACH-ConfigCommon ::=		SEQUENCE {
	<<skip>>
	...,
	[[	preambleTransMax-CE-r13			PreambleTransMax					OPTIONAL,	-- Need OR
		rach-CE-LevelInfoList-r13		RACH-CE-LevelInfoList-r13			OPTIONAL	-- Need OR
	]]
}

<<skip>>

RACH-CE-LevelInfoList-r13 ::=	SEQUENCE (SIZE (1..maxCE-Level-r13)) OF RACH-CE-LevelInfo-r13

RACH-CE-LevelInfo-r13 ::=		SEQUENCE {
	preambleMappingInfo-r13				SEQUENCE {
		firstPreamble-r13					INTEGER(0..63),
		lastPreamble-r13					INTEGER(0..63)
	},
	ra-ResponseWindowSize-r13			ENUMERATED {sf20, sf50, sf80, sf120, sf180,
													sf240, sf320, sf400},

	mac-ContentionResolutionTimer-r13	ENUMERATED {sf80, sf100, sf120,
													sf160, sf200, sf240, sf480, sf960},
	rar-HoppingConfig-r13				ENUMERATED {on,off},
	...,
	[[	edt-parameters			SEQUENCE {
			edt-TBS-r15				ENUMERATED {value1TBD, value2TBD, value3TBD, value4TBD
													Value5TBD, value6TBD, value7TBD, value8TBD},
			edt-lastPreamble-r15		INTEGER(0..63)
			}	OPTIONAL		-- Need OR
	]]
}
<<skip>>
Editor’s Note: ASN.1 for preamble partitioning (edt-lastPreamble-r15) is a placeholder showing one possible way. Final agreements on how to capture in ASN.1 is FFS.
Editor’s Note: FFS: the candidate values for maximum possible grant size for Msg3 for EDT (edt-TBS-r15).

	RACH-ConfigCommon field descriptions

	edt-lastPreamble
Provides the mapping of preambles to groups for each CE level for EDT, as specified in TS 36.321 [6]. The preambles for EDT are the preambles lastPreamble-r13 +1  to edt-lastPreamble-r15. E-UTRAN configures this field only when random access preambles group B is not used.

	edt-TBS
Largest TBS for Msg3 for a CE level applicable to a UE performing EDT. Value in bits.

	preambleMappingInfo
Provides the mapping of preambles to groups for each CE level, except for EDT, as specified in TS 36.321 [6]. When random access preambles group B is used, firstPreamble-r13 is set to 0 and lastPreamble-r13 is set to numberOfRA-Preambles-1.



In our view, instead of signalling both first preamble and last preamble for EDT preamble pool, it is sufficient to signal edt-lastPreamble considering first preamble for EDT to be immediately next preamble to the non-EDT last preamble for the CE level.
[bookmark: _Toc498612690][bookmark: _Toc498612748][bookmark: _Toc498612946][bookmark: _Toc498631013][bookmark: _Toc498631108][bookmark: _Toc498638912][bookmark: _Toc506454982][bookmark: _Toc506455127][bookmark: _Toc506469312][bookmark: _Toc510697929][bookmark: _Toc510702859][bookmark: _Toc510702932][bookmark: _Toc498555346][bookmark: _Hlk498547838][bookmark: _Toc510735316][bookmark: _Toc510735414]Confirm that current changes in RACH-ConfigCommon for preamble partitioning from RRC running CR is adopted. Remove corresponding Editor’s note. 
NB-IoT: NPRACH resources partitioning
NPRACH partitioning involves at least two aspects:
1. For anchor carrier
2. Non-anchor carriers: up to three NPRACH resources
NPRACH partitioning for EDT on Anchor Carrier
This is currently captured in the running CR with changes in NPRACH-ConfigSIB-NB in SIB2-NB for anchor carrier as shown below.
NPRACH-ConfigSIB-NB information elements
-- ASN1START

<<skip>>

NPRACH-ConfigSIB-NB-v15xy ::=		SEQUENCE {
	tbs-InfoList-EDT-r15					TBS-InfoList-EDT-NB-r15,
	nprach-ParametersList-EDT-r15		SEQUENCE {
		nprach-ParametersList-r15			NPRACH-ParametersList-NB-r13,
		nprach-NumCBRA-StartSubcarriers-r15	NPRACH-ParametersList-NB-v1330
	}	OPTIONAL		-- Cond EDT
}

NPRACH-ParametersList-NB-r13 ::=	SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-NB-r13

NPRACH-ParametersList-NB-v1330 ::=	SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-NB-v1330

NPRACH-Parameters-NB-r13::=			SEQUENCE {
[bookmark: OLE_LINK204]	nprach-Periodicity-r13 					ENUMERATED {ms40, ms80, ms160, ms240, 
														ms320, ms640, ms1280, ms2560},
	nprach-StartTime-r13					ENUMERATED {ms8, ms16, ms32, ms64, 
														ms128, ms256, ms512, ms1024},
	nprach-SubcarrierOffset-r13				ENUMERATED {n0, n12, n24, n36, n2, n18, n34, spare1},
	nprach-NumSubcarriers-r13				ENUMERATED {n12, n24, n36, n48},
	nprach-SubcarrierMSG3-RangeStart-r13	ENUMERATED {zero, oneThird, twoThird, one},
	maxNumPreambleAttemptCE-r13				ENUMERATED {n3, n4, n5, n6, n7, n8, n10, spare1},
	numRepetitionsPerPreambleAttempt-r13	ENUMERATED {n1, n2, n4, n8, n16, n32, n64, n128},
	npdcch-NumRepetitions-RA-r13			ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128, 
														r256, r512, r1024, r2048, 
														spare4, spare3, spare2, spare1},
	npdcch-StartSF-CSS-RA-r13				ENUMERATED {v1dot5, v2, v4, v8, v16, v32, v48, v64},
	npdcch-Offset-RA-r13					ENUMERATED {zero, oneEighth, oneFourth, threeEighth}
}

NPRACH-Parameters-NB-v1330 ::=		SEQUENCE {
	nprach-NumCBRA-StartSubcarriers-r13		ENUMERATED {n8, n10, n11, n12, n20, n22, n23, n24, 
														n32, n34, n35, n36, n40, n44, n46, n48}
}

RSRP-ThresholdsNPRACH-InfoList-NB-r13 ::= SEQUENCE (SIZE(1..2)) OF RSRP-Range

TBS-InfoList-EDT-NB-r15 ::=	SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF TBS-EDT-NB-r15

TBS-EDT-NB-r15 ::=	ENUMERATED {value1TBD, value2TBD, value3TBD, value4TBD
										Value5TBD, value6TBD, value7TBD, value8TBD}

-- ASN1STOP

Editor’s Note: It is FFS if NPRACH resources are defined for each CEL on the anchor carrier as per legacy
Editor’s Note: the candidate values for possible grant size for Msg3 for EDT (TBS-EDT-NB-r15) are FFS.

	NPRACH-ConfigSIB-NB field descriptions

	nprach-ParametersList, nprach-ParametersList-EDT
Configures NPRACH parameters for each NPRACH resource. Up to three PRACH resources can be configured in nprach-ParametersList in a cell. Each NPRACH resource is associated with a different number of NPRACH repetitions.
The NPRACH resources in nprach-ParametersList-EDT are used to initiate EDT. Each NPRACH resource is associated with a TBS signalled in the corresponding entry of nprach-TBS-InfoList-EDT. 

	tbs-InfoList-EDT
TBS to be granted in the random access response for EDT. One TBS is defined for each NPRACH resource, see TS 36.321 [6].
Value  [tbs0] corresponds to FFS, value [tbs]1 corresponds to FFS and so on. See 36.213 [23]



	Conditional presence
	Explanation

	EDT
	The field is optionally present, need OR, if tbs-InfoList-EDT is present; otherwise the field is not present.



NPRACH partitioning for EDT on Non-Anchor Carriers

This is currently captured in the running CR with changes in UL-ConfigCommon-NB-r14 in SIB22-NB for non-anchor carriers as shown below.
SystemInformationBlockType22-NB information element
-- ASN1START

SystemInformationBlockType22-NB-r14 ::=	SEQUENCE {
<<skip>>

UL-ConfigCommonList-NB-r14 ::=		SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF
											UL-ConfigCommon-NB-r14

<<skip>>

UL-ConfigCommon-NB-r14 ::=			SEQUENCE {
	ul-CarrierFreq-r14					CarrierFreq-NB-r13,
	nprach-ParametersList-r14  			NPRACH-ParametersList-NB-r14	OPTIONAL, -- Need OR
	...,
	[[	nprach-ParametersList-EDT-r15	NPRACH-ParametersList-NB-r14	OPTIONAL -- Cond EDT
	]]
}

NPRACH-ParametersList-NB-r14 ::=		SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF 
											NPRACH-Parameters-NB-r14


NPRACH-Parameters-NB-r14 ::=			SEQUENCE {
	nprach-Parameters-r14					SEQUENCE {
		nprach-Periodicity-r14 					ENUMERATED {ms40, ms80, ms160, ms240, 
															ms320, ms640, ms1280, ms2560} 
													OPTIONAL,	-- NEED OP 
		nprach-StartTime-r14					ENUMERATED {ms8, ms16, ms32, ms64, 
															ms128, ms256, ms512, ms1024}
													OPTIONAL,	-- NEED OP
		nprach-SubcarrierOffset-r14				ENUMERATED {n0, n12, n24, n36, n2, n18, n34, spare1} 
													OPTIONAL,	-- NEED OP
		nprach-NumSubcarriers-r14				ENUMERATED {n12, n24, n36, n48} 
													 OPTIONAL,	-- NEED OP
		nprach-SubcarrierMSG3-RangeStart-r14	ENUMERATED {zero, oneThird, twoThird, one}
													OPTIONAL,	-- NEED OP
		npdcch-NumRepetitions-RA-r14			ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128,
															r256, r512, r1024, r2048, 
															spare4, spare3, spare2, spare1} 
													OPTIONAL,	-- NEED OP
		npdcch-StartSF-CSS-RA-r14				ENUMERATED {v1dot5, v2, v4, v8, v16, v32, v48, v64} 
														OPTIONAL,	-- NEED OP
		npdcch-Offset-RA-r14					ENUMERATED {zero, oneEighth, oneFourth, threeEighth}
													OPTIONAL,	-- NEED OP
		nprach-NumCBRA-StartSubcarriers-r14		ENUMERATED {n8, n10, n11, n12, n20, n22, n23, n24,
															n32, n34, n35, n36, n40, n44, n46, n48}
													OPTIONAL,	-- NEED OP  
		npdcch-CarrierIndex-r14					INTEGER (1..maxNonAnchorCarriers-NB-r14) 
													OPTIONAL, 	-- Need OP 
		...
	}	OPTIONAL	-- Need OR
}

<<skip>>

-- ASN1STOP

	SystemInformationBlockType22-NB field descriptions

	nprach-ParametersList, nprach-ParametersList-EDT 
Configure NPRACH parameters for each NPRACH resource on one non-anchor UL carrier. Up to three NPRACH resources can be configured in nprach-ParametersList on one non-anchor UL carrier. Each NPRACH resource is associated with a different number of NPRACH repetitions.
NPRACH resources in nprach-ParametersList-EDT are used to initiate EDT. Each NPRACH resource is associated with a maximum TBS signalled in the corresponding entry of nprach-TBS-InfoList-EDT in SystemInformationBlockType2-NB. 
E-UTRAN includes the same number of entries, and listed in the same order, as in nprach-ParametersList in SystemInformationBlockType2-NB.



	Conditional presence
	Explanation

	EDT
	The field is optionally present, need OR, if tbs-InfoList-EDT in SystemInformationBlockType2-NB is present; otherwise the field is not present.

	pcch-Config
	This field is optionally present, Need OP, if the field dl-ConfigList is present and at least one of the carriers in dl-ConfigList is configured for paging. Otherwise the field is not present and only the anchor carrier is used for paging.

	nprach-config
	This field is mandatory present, if the field ul-ConfigList is present and at least one of the carriers in ul-ConfigList is configured for random access. Otherwise the field is not present and only the anchor carrier is used for random access.



Editor’s Note: FFS whether delta configuration for nprach-ParametersList-EDT should be relative to nprach-ParametersList-EDT or to nprach-ParametersList on the anchor carrier.

As shown above, for each NPRACH resource for EDT, IEs with legacy structure including all parameters (NPRACH-ParametersList-NB-r13 and NPRACH-ParametersList-NB-v1330 for anchor, and nprach-Parameters-r14 in SIB22-NB for non-anchor) are included. 
Many of the parameters may not be required to be included again for EDT, i.e., non-EDT NPRACH parameter may be applicable for EDT NPRACH as well. For example, numRepetitionsPerPreambleAttempt could be same for EDT and non-EDT PRACH.
While most of the parameters are “optional”, note that the field descriptions of parameters in SIB22 specify that if absent, the value from SIB2 applies. In some cases, it may be preferable to apply non-EDT SIB22 parameter values instead.
[bookmark: _Toc510735317][bookmark: _Toc510735409][bookmark: _Toc510735495]Most of the parameters defined in SIB22, if absent, assume SIB2 values. However, it may be preferable for EDT SIB22 parameters when absent to assume non-EDT SIB22 values. 
Therefore, it seems cleaner to define new IE with only required parameters for EDT than to modify each and every field description with additional conditions. It can be noted that, nprach-Parameters-r14 in SIB22-NB is a merged IE containing similar parameters from NPRACH-ParametersList-NB-r13 and NPRACH-ParametersList-NB-v1330 but excluding the ones which are not relevant. 
Following the similar approach as for nprach-Parameters-r14 (and similar to eMTC), it is beneficial to introduce new IE for only the parameters that are needed for EDT and specify that other parameters are same as non-EDT parameters (NPRACH-ParametersList-NB-r13 and NPRACH-ParametersList-NB-v1330 for anchor, and nprach-Parameters-r14 in SIB22-NB for non-anchor).
[bookmark: _Toc510735410][bookmark: _Toc510735496]Many of the parameters from NPRACH-ParametersList-NB-r13 and NPRACH-ParametersList-NB-v1330 for anchor, and nprach-Parameters-r14 in SIB22-NB for non-anchor may not be required to be included again for EDT.
[bookmark: _Toc510702860][bookmark: _Toc510702933][bookmark: _Toc510735318][bookmark: _Toc510735415]For NB-IoT, introduce new IE including only the parameters that are needed for EDT and specify that other parameters are same as non-EDT (NPRACH-ParametersList-NB-r13 and NPRACH-ParametersList-NB-v1330 for anchor, and nprach-Parameters-r14 in SIB22-NB for non-anchor).
Conclusion
In this contribution, we discussed on some FFSes from previous agreements on PRACH partitioning for EDT. Based on the above discussion, we made the following observations and proposals:
Observation 1.	Most of the parameters defined in SIB22, if absent, assume SIB2 values. However, it may be preferable for EDT SIB22 parameters when absent to assume non-EDT SIB22 values.
Observation 2.	Many of the parameters from NPRACH-ParametersList-NB-r13 and NPRACH-ParametersList-NB-v1330 for anchor, and nprach-Parameters-r14 in SIB22-NB for non-anchor may not be required to be included again for EDT.

Proposal 1.	Discuss whether to use “edt”/“EDT” at the start or end of the IE names.
Proposal 2.	The following NOTE from TS 36.321 subclause 5.1.1 is applicable for EDT PRACH partitioning: “NOTE: When a PRACH resource is shared for multiple enhanced coverage levels, and enhanced coverage levels are differentiated by different preamble indices, Group A and Group B is not used for this PRACH resource.”
Proposal 3.	Confirm that current changes in RACH-ConfigCommon for preamble partitioning from RRC running CR is adopted. Remove corresponding Editor’s note.
Proposal 4.	For NB-IoT, introduce new IE including only the parameters that are needed for EDT and specify that other parameters are same as non-EDT (NPRACH-ParametersList-NB-r13 and NPRACH-ParametersList-NB-v1330 for anchor, and nprach-Parameters-r14 in SIB22-NB for non-anchor).
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