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[bookmark: _Ref492503575]Introduction
The WI description for even further enhanced MTC for LTE (efeMTC) is given in [1]. The WI description for further NB-IoT enhanced is given in [2]. One of the common objective of both the WIs is:
	· [bookmark: _Hlk481494552]Evaluate power consumption/latency gain and specify necessary support for DL/UL data transmission on a dedicated resource during the Random Access procedure (after PRACH transmission and before the RRC connection setup is completed).


 
During RAN2#99bis the following was agreed (partial list) regarding early data transmission feature:
	[bookmark: _Hlk498547807]Agreements:
· PRACH partitioning is used to indicate UE’s intention to use early data transmission in Msg3. Backward compatibility shall be preserved. FFS: details on the PRACH pool, e.g., preamble/time/frequency/carrier domain of PRACH partitioning.




Further, in RAN2#100, following was agreed (in part):
	- UE category is not indicated in Msg1.
- For EDT indication, PRACH resources can be configured as in legacy eMTC or NB-IoT with respect to physical layer resources, preambles/subcarriers.
- PRACH resource pool, i.e. physical layer resources, preambles/subcarriers, for EDT indication is separate from PRACH resource pool for legacy RACH procedure.

- Working assumption: PRACH resource partitioning is not supported to indicate the intended data size other than legacy or maximum TBS broadcast per CE.



As captured in the agreements as FFS, some details need further discussion. Post-meeting email discussion [100#39] tried to capture the ASN.1 for PRACH resource partitioning, however, no conclusion was reached. Following Editor’s note was captured in the running CR [3]:
	Editor’s Note: FFS where/how to capture “RAN2#99bis: PRACH partitioning is used to indicate UE’s intention to use early data transmission in Msg3”.



In the following sections, we discuss some aspects of the PRACH partitioning. 
Discussion
FSS on details of PRACH pool
During the email discussion for running CR, companies provided multiple options for capturing the PRACH partitioning in ASN.1
Option 1: Extend PRACH-Config
RadioResourceConfigCommonSIB ::=	SEQUENCE {
	rach-ConfigCommon					RACH-ConfigCommon,
	bcch-Config 						BCCH-Config,
	pcch-Config 						PCCH-Config,
	prach-Config						PRACH-ConfigSIB,
	pdsch-ConfigCommon					PDSCH-ConfigCommon,
	pusch-ConfigCommon					PUSCH-ConfigCommon,
	pucch-ConfigCommon					PUCCH-ConfigCommon,
[bookmark: OLE_LINK54][bookmark: OLE_LINK55]	soundingRS-UL-ConfigCommon			SoundingRS-UL-ConfigCommon,
	uplinkPowerControlCommon			UplinkPowerControlCommon,
	ul-CyclicPrefixLength				UL-CyclicPrefixLength,
	...,
	[[	uplinkPowerControlCommon-v1020	UplinkPowerControlCommon-v1020		OPTIONAL	-- Need OR
	]],
	[[	rach-ConfigCommon-v1250			RACH-ConfigCommon-v1250				OPTIONAL	-- Need OR
	]],
	[[	pusch-ConfigCommon-v1270		PUSCH-ConfigCommon-v1270			OPTIONAL	-- Need OR
	]],
	[[	bcch-Config-v1310				BCCH-Config-v1310					OPTIONAL,	-- Need OR
		pcch-Config-v1310				PCCH-Config-v1310					OPTIONAL,	-- Need OR
		freqHoppingParameters-r13		FreqHoppingParameters-r13			OPTIONAL,	-- Need OR
		pdsch-ConfigCommon-v1310		PDSCH-ConfigCommon-v1310			OPTIONAL,	-- Need OR
		pusch-ConfigCommon-v1310		PUSCH-ConfigCommon-v1310			OPTIONAL,	-- Need OR
		prach-ConfigCommon-v1310		PRACH-ConfigSIB-v1310				OPTIONAL,	-- Need OR
		pucch-ConfigCommon-v1310		PUCCH-ConfigCommon-v1310			OPTIONAL	-- Need OR
	]],
	[[	highSpeedConfig-r14				HighSpeedConfig-r14					OPTIONAL,	-- Need OR
		prach-Config-v1430				PRACH-Config-v1430					OPTIONAL,	-- Need OR
		pucch-ConfigCommon-v1430		PUCCH-ConfigCommon-v1430			OPTIONAL	-- Need OR
	]],
	[[
		prach-Config-v15xy				PRACH-Config-v15xy
	]]
}
<<skip>>
PRACH-Config-v15xy ::=				SEQUENCE {
	edt-PRACH-ParametersListCE-r15		EDT-PRACH-ParametersListCE-r15						OPTIONAL,	-- Need OR		
}

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
}

The above means that a separate frequency/time PRACH resource is allocated for each CE level for EDT. However, within that resource, all PRACH preambles are available for EDT (i.e., preamble partitioning is not possible). We further assume that following parameters which are mandatory to be signalled in non-EDT PRACH parameter list are also applicable for EDT PRACH parameters for the same CE, hence no need to include again.
· maxNumPreambleAttemptCE
· numRepetitionPerPreambleAttempt
· mpdcch-NarrowbandsToMonitor
· mpdcch-NumRepetition-RA
· prach-HoppingConfig
	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-NarrowbandsToMonitor, mpdcch-NumRepetition-RA, prach-HoppingConfig included in prach-ParametersListCE for CE level X are also applicable for EDT.



[bookmark: _Hlk506454732]Option 2: Modify RACH-ConfigCommon
Currently, within a PRACH resource, 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 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.



Following modification are foreseen in RRC specification:
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-maxUL-grant-r15				valueTBD			OPTIONAL		-- Need OR
		edt-lastPreamble-r15				INTEGER(0..63)	OPTIONAL		-- Need OR
	]]
}

	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.

	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.



We note that 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, instead of signalling both first preamble and last preamble for EDT.
Option 3: Hybrid (i.e., option 1+2)
As described above, with option 1 alone, only time/frequency partitioning of PRACH resources is possible for EDT, wherein all the preambles within the PRACH resource for a certain CE are applicable for EDT. This means multiple such resource sets are required to cover both EDT and non-EDT UEs, even for a single CE level. 
With option 2, the partitioning is on preamble indices within the PRACH resource configured for a certain CE level (using legacy signalling). As such, no additional PRACH resource sets are required for EDT; however, there may be preamble capacity limitation.
[bookmark: _GoBack]For full flexibility, both options 1 and 2 can be merged into a hybrid option 3.
Summary
Given that existing signalling is sufficient to configure PRACH time/frequency resources for each CE level in eMTC, denser PRACH configurations (prach-ConfigIndex) can be used using legacy signalling when more PRACH capacity is desired and available. Therefore, option 2 seems to be sufficient.
[bookmark: _Toc498612690][bookmark: _Toc498612748][bookmark: _Toc498612946][bookmark: _Toc498631013][bookmark: _Toc498631108][bookmark: _Toc498638912][bookmark: _Toc506454982][bookmark: _Toc506455127][bookmark: _Toc506469312][bookmark: _Toc498555346][bookmark: _Hlk498547838]For eMTC, adopt option 2 (i.e., change RACH-ConfigCommon without changing PRACH-Config) in RRC CR for PRACH partitioning for EDT. 
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 proposals:
Proposal 1.	For eMTC, adopt option 2 (i.e., change RACH-ConfigCommon without changing PRACH-Config) in RRC CR for PRACH partitioning for EDT.
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