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1. Introduction
In RAN2#93bis, the following agreements were made with one open issue for the resume ID [1]:
	Agreement

1
We will enable the existing msg3 size (CCCH TBS size 56bits) to be used.

2
Resume ID for non-NB-IOT is 40bits
=> Introduce 2c ("Truncated Resume ID or Full Resume ID in msg 3 (e.g indicated in SIB)")
=>
The legacy PRACH partition could be used in combination with 2c. Whether the current PRACH partition mechanism needs extension can be discussed at the next meeting.


In this contribution, it is discussed whether the current PRACH partition mechanism can be applied and the extension is needed and we provide our views.
2. Discussion
In the following discussions, we assume that the eNB broadcasts the information to indicate which resume ID is used, Truncated Resume ID or Full Resume ID in Msg3. This information is referred to as “SIB indication” below.
2.1
Applicability of PRACH partition mechanism
In RAN2#93bis, it was clarified that currently there is no PRACH partition based on the Msg3 size for BL UE or UE in enhanced coverage. For them, the PRACH resource is determined based on the CE level only. We consider that the characteristics and requirements for the BL UE and UE in enhanced coverage would be almost same as those for the NB-IoT UE. So, the CIoT optimization has to be also applicable to those UEs. So, the extension of current PRACH partition mechanism is necessary.
Observation 1: It is necessary to extend the PRACH partition mechanism to the BL UE or UE in enhanced coverage. 
2.2
Extension for BL UE or UE in enhanced coverage
We discuss how to extend the current PRACH partition mechanism to the BL UE or UE in enhanced coverage. The easiest way would be to introduce the preamble grouping configuration (i.e. preambleGroupAConfig) per CE level in RACH-ConfigCommon IE. In this way, the network can configure the preamble pool according to the situation in the cell, e.g. how many UEs in each CE level are configured with the UP CIoT optimization. Also, the eNB may also take into account the expected number of RRC_Idle UEs in each CE level potentially in the cell.
Observation 2: From technical point of view, it could be extended the current PRACH partition mechanism by introducing the preamble grouping configuration per CE level in RACH-ConfigCommon IE.
RACH-ConfigCommon information element [2]
-- ASN1START

RACH-ConfigCommon ::=

SEQUENCE {

-- omitted 
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},


...,

[[
preamblesGroupAConfig-r13

SEQUENCE {



sizeOfRA-PreamblesGroupA-r13
ENUMERATED {












n4, n8, n12, n16 ,n20, n24, n28,












n32, n36, n40, n44, n48, n52, n56,












n60},



messageSizeGroupA-r13


ENUMERATED {b56, b144, b208, b256}


}


OPTIONAL












-- Need OP

]]

}

-- omitted 
-- ASN1STOP

Having said the extension would be technically feasible, we have concerns on the performance of the Msg3 transmission for the UEs in deep coverage.

Firstly, the preamble collision probabilities might increase due to the PRACH partition and the access delay might be much longer considering the large number of repetitions for the preamble, the RAR and the Msg3. The reason why the collision probabilities might increase would be that it will be a bit difficult to know the number of UEs in the cell when we assume the mobility and to configure the appropriate preamble pool, especially in the case of massive devices.
Secondly, we have basic concern on increasing the Msg3 size from 56 bits [3]. From the LTE system design point of view, the Msg3 size was carefully decided in order for the network to ensure the acceptable performance for the cell edge UEs (or UEs in worse coverage). Even for the performance evaluation of BL UE or UE in enhanced coverage for deciding the range of the number of repetitions, the Msg3 size is assumed as 56 bits basically in our understanding. From the network point of view, it is safer for BL UE or UE in enhanced coverage not to send the full resume ID as much as possible, especially if the UEs are in deep coverage.
The potential drawback of allowing the UEs in deep coverage to always send the truncated resume ID is a possible resume failure due to mobility. However, it could be expected that the UEs in deep coverage would be most likely stationery. Even if the mobility (handover or cell reselection) happens due to change of the radio environment, the target cell would be other cell of the source eNB or cell of the neighbor eNB. Therefore, if the LSB 5 bits of the eNB ID to be included in the resume ID are different between the neighbor eNBs, the resume failure could be avoided (or much reduced). Also it should be noted that there is the fall back mechanism by sending the RRCConnectionSetup message in response to the RRCConnectionResumeRequest message in case of resume failure.
Observation 3: From the Msg3 transmission performance point of view, it would be safer for BL UE or UE in enhanced coverage not to send the full resume ID.
Based on above observations, we consider it would be useful to introduce some mechanism to prevent the BL UE or UE in enhanced coverage (especially in deep coverage) from sending the full resume ID, even if the eNB requests to send the full resume ID basically in the cell. 
Proposal 1: RAN2 to agree to introduce a mechanism to allow the BL UE or UE in enhanced coverage not to send the full resume ID, even if the SIB indicates to request the full resume ID.
To realize the proposal 1, we see two options for this purpose.

Given that RAN2 can agree to introduce the PRACH partition per CE level, the network can decide whether it makes the UE to send the full resume ID or the truncated resume ID per CE level by specifying the UE behavior when the preamblesGroupAConfig is missing. For instance, if the IE is missing, then the UE shall send the truncated resume ID regardless of the SIB indication.
The other option is to define the UE behavior in the specification such that when the UE is in the deepest coverage supported in the cell, the UE shall send the truncated resume ID as example. This seems less flexible. So, it may be better to specify the CE level “X” instead of “the deepest coverage supported in the cell”, where “X” is sent in the SIB2. However, this option also implies that the PRACH partition is not configured to those CE levels anyway and the consequence is the same as the first option above. 

So, we prefer to the option that the UE sends the truncated resume ID, when the preamblesGroupAConfig is missing (i.e. not present) for its CE level.
Proposal 2: RAN2 to agree to introduce the preamble grouping configuration (preamblesGroupAConfig) per CE level in RACH-ConfigCommon IE.
Proposal 2a: RAN2 to agree that the UE sends the truncated resume ID, when preamblesGroupAConfig for its CE level is not present.
3. Conclusion

In this contribution we discussed whether the current PRACH partition mechanism can be applied and the extension is needed and made following observations:
Observation 1: It is necessary to extend the PRACH partition mechanism to the BL UE or UE in enhanced coverage.

Observation 2: From technical point of view, it could be extended the current PRACH partition mechanism by introducing the preamble grouping configuration per CE level in RACH-ConfigCommon IE.

Observation 3: From the Msg3 transmission performance point of view, it would be safer for BL UE or UE in enhanced coverage not to send the full resume ID.
Based on observations above, we propose:
Proposal 1: RAN2 to agree to introduce a mechanism to allow the BL UE or UE in enhanced coverage not to send the full resume ID, even if the SIB indicates to request the full resume ID.

Proposal2: RAN2 to agree to introduce the preamble grouping configuration (preamblesGroupAConfig) per CE level in RACH-ConfigCommon IE.
Proposal 2a: RAN2 to agree that the UE sends the truncated resume ID, when preamblesGroupAConfig for its CE level is not present.
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RACH-ConfigCommon
The IE RACH-ConfigCommon is used to specify the generic random access parameters.

RACH-ConfigCommon information element

-- ASN1START

RACH-ConfigCommon ::=

SEQUENCE {


preambleInfo





SEQUENCE {



numberOfRA-Preambles



ENUMERATED {













n4, n8, n12, n16 ,n20, n24, n28,













n32, n36, n40, n44, n48, n52, n56,













n60, n64},



preamblesGroupAConfig



SEQUENCE {




sizeOfRA-PreamblesGroupA


ENUMERATED {













n4, n8, n12, n16 ,n20, n24, n28,













n32, n36, n40, n44, n48, n52, n56,













n60},



messageSizeGroupA





ENUMERATED {b56, b144, b208, b256},



messagePowerOffsetGroupB


ENUMERATED {














minusinfinity, dB0, dB5, dB8, dB10, dB12,














dB15, dB18},




...



}


OPTIONAL












-- Need OP


},


powerRampingParameters



PowerRampingParameters,


ra-SupervisionInfo




SEQUENCE {



preambleTransMax




PreambleTransMax,



ra-ResponseWindowSize



ENUMERATED {













sf2, sf3, sf4, sf5, sf6, sf7,













sf8, sf10},



mac-ContentionResolutionTimer

ENUMERATED {













sf8, sf16, sf24, sf32, sf40, sf48,













sf56, sf64}


},


maxHARQ-Msg3Tx





INTEGER (1..8),


...,


[[
preambleTransMax-CE-r13


PreambleTransMax




OPTIONAL,
-- Need OR



rach-CE-LevelInfoList-r13

RACH-CE-LevelInfoList-r13


OPTIONAL
-- Need OR

]]

}

RACH-ConfigCommon-v1250 ::=

SEQUENCE {


txFailParams-r12 



SEQUENCE {



connEstFailCount-r12




ENUMERATED {n1, n2, n3, n4},



connEstFailOffsetValidity-r12


ENUMERATED {s30, s60, s120, s240, 















s300, s420, s600, s900},



connEstFailOffset-r12




INTEGER (0..15)

OPTIONAL
-- Need OP


}

}

RACH-ConfigCommonSCell-r11 ::=

SEQUENCE {


powerRampingParameters-r11



PowerRampingParameters,


ra-SupervisionInfo-r11




SEQUENCE {



preambleTransMax-r11




PreambleTransMax


},


...

}

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},


...

}
PowerRampingParameters ::=


SEQUENCE {


powerRampingStep




ENUMERATED {dB0, dB2,dB4, dB6},


preambleInitialReceivedTargetPower
ENUMERATED {












dBm-120, dBm-118, dBm-116, dBm-114, dBm-112,












dBm-110, dBm-108, dBm-106, dBm-104, dBm-102,












dBm-100, dBm-98, dBm-96, dBm-94,












dBm-92, dBm-90}

}

PreambleTransMax ::=



ENUMERATED {












n3, n4, n5, n6, n7,
n8, n10, n20, n50,












n100, n200}

-- ASN1STOP

