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1 Introduction

During the RAN2#95bis meeting, the enhanced mobility procedures for LTE have been discussed and the following agreements were reached for RACH-less handover:

1. The UE should release the UL grant indicated by RRC when T304 stops. The trigger condition to stop T304 should be identified via email discussion.

2. Agree to the existing scheduling intervals in the running CR.
The following agreements were reached for the RACH-less handover at the RAN2#95 meeting:

1. The asynchronous RACH-less solution is excluded.

2. Only the RACH-less solution that the TA value of the source cell is reused for the targeted cell, or TA=0 will be further considered.
3. The subframe allocation and uplink grant format can be configured by RRC message. If the subframe allocation and uplink grant format is configured, the starting subframe of the configured uplink grant is provided by the target eNB in RRC message. If UE doesn’t receive UL grant in RRC message, it will monitor PDCCH of the target eNB for UL grant. UE doesn’t need to know the SFN of the target eNB.
Note: The above agreement in red colour can be revisited because the inconsistency issue pointed out by Intel.
4. RACH-less solution can be used for SCG change and handover scenarios.
The fallback to using the RACH procedure in the target cell, if the RACH-less procedure has failed, is discussed in [1] and [2]. The need for alignment of the target eNB and the UE on radio frame level is discussed in [3].
This contribution contains text proposals to TS 36.331 for RACH fallback at failure of the RACH-less procedure as well as alignment of the target eNB and the UE. The text proposal is based on the running CR to TS 36.331 in [4].
2 Discussion
When a RACH-less handover is configured, the transmission of the RRCConnectionReconfigurationComplete message on the pre-allocated UL grants might, for different reasons, not be successful. This may e.g. be due to that the pre-allocated UL grants are no longer available in the target cell when the UE is ready for transmission or that the power level initially used by the UE in the target cell is too low. The target cell may anyway be the most suitable one for the UE in those cases.

The use of the RACH procedure as a fallback solution when the RACH-less procedure, i.e. the transmission of the RRCConnectionReconfigurationComplete message on the pre-allocated UL grants, fails is therefore proposed in [1] and [2].

The need for alignment of the target eNB and the UE regarding the validity of the pre-allocated UL grants on a radio frame level is discussed in [3]. The alignment of the target eNB and the UE is achieved by including, in the RRCConnectionReconfiguration message, the SFN value of the last radio frame where the UE shall assume the pre-allocated UL grants to be valid in the target cell, where the SFN is based on the source cell SFN.

Section 3 contains the corresponding text proposals for inclusion of the RACH fallback solution a well as alignment of the target eNB and the UE in TS 36.331, which are proposed to be incorporated to the running CR for the specification. The text proposals are based on the running CR to TS 36.331 in [4], with the new proposed additions highlighted in green.
Proposal 1 It is proposed to incorporate the following text proposals in the running CR for TS 36.331.
3 Text proposal
5.3.5.x
Expiry of pre-allocated UL grants at RACH-less handover/SCG reconfiguration
Upon expiry of the UL grants that have been pre-allocated at a RACH-less handover/SCG reconfiguration, the UE shall:

1>
if timer T304 is running:
2>
initiate the random access procedure on the target PCell/PSCell;

–
MobilityControlInfo
The IE MobilityControlInfo includes parameters relevant for network controlled mobility to/within E‑UTRA.

MobilityControlInfo information element

-- ASN1START

MobilityControlInfo ::=

SEQUENCE {


targetPhysCellId




PhysCellId,


carrierFreq






CarrierFreqEUTRA




OPTIONAL,
-- Cond HO-toEUTRA2


carrierBandwidth




CarrierBandwidthEUTRA



OPTIONAL,
-- Cond HO-toEUTRA


additionalSpectrumEmission


AdditionalSpectrumEmission


OPTIONAL,
-- Cond HO-toEUTRA


t304







ENUMERATED {












ms50, ms100, ms150, ms200, ms500, ms1000,












ms2000, ms10000-v1310},


newUE-Identity





C-RNTI,


radioResourceConfigCommon


RadioResourceConfigCommon,


rach-ConfigDedicated



RACH-ConfigDedicated



OPTIONAL,
-- Need OP


...,


[[
carrierFreq-v9e0



CarrierFreqEUTRA-v9e0



OPTIONAL
-- Need ON


]],


[[
drb-ContinueROHC-r11


ENUMERATED {true}




OPTIONAL
-- Cond HO


]],


[[
mobilityControlInfoV2X-r14
MobilityControlInfoV2X-r14



OPTIONAL
-- Need OR

]], 

[[
makeBeforeBreak-r14



ENUMERATED {true}




OPTIONAL,
-- Need OR


rach-Skip-r14




RACH-Skip-r14 





OPTIONAL
-- Need OR

]]

}

MobilityControlInfoSCG-r12 ::=

SEQUENCE {


t307-r12






ENUMERATED {












ms50, ms100, ms150, ms200, ms500, ms1000,












ms2000, spare1},


ue-IdentitySCG-r12




C-RNTI






OPTIONAL,
-- Cond SCGEst,


rach-ConfigDedicated-r12


RACH-ConfigDedicated


OPTIONAL,
-- Need OP

cipheringAlgorithmSCG-r12

CipheringAlgorithm-r12

OPTIONAL,
-- Need ON

...,


[[
makeBeforeBreakSCG-r14


ENUMERATED {true}




OPTIONAL,
-- Need OR



rach-SkipSCG-r14



RACH-Skip-r14 




OPTIONAL,
-- Need OR


]]
}
MobilityControlInfoV2X-r14 ::=
SEQUENCE {

v2x-CommTxPoolExceptional-r14

SL-CommResourcePoolV2X-r14

OPTIONAL,

-- Need OR


v2x-CommRxPool-r14




SL-CommRxPoolListV2X-r14

OPTIONAL,

-- Need OR

v2x-CommSyncConfig-r14



SL-SyncConfigListV2X-r14

OPTIONAL

-- Need OR
}
CarrierBandwidthEUTRA ::=


SEQUENCE {


dl-Bandwidth





ENUMERATED {













n6, n15, n25, n50, n75, n100, spare10,













spare9, spare8, spare7, spare6, spare5,













spare4, spare3, spare2, spare1},


ul-Bandwidth





ENUMERATED {













n6, n15, n25, n50, n75, n100, spare10,













spare9, spare8, spare7, spare6, spare5,













spare4, spare3, spare2, spare1}
OPTIONAL -- Need OP

}

CarrierFreqEUTRA ::=



SEQUENCE {


dl-CarrierFreq





ARFCN-ValueEUTRA,


ul-CarrierFreq





ARFCN-ValueEUTRA



OPTIONAL
-- Cond FDD

}

CarrierFreqEUTRA-v9e0 ::=


SEQUENCE {


dl-CarrierFreq-v9e0




ARFCN-ValueEUTRA-r9,


ul-CarrierFreq-v9e0




ARFCN-ValueEUTRA-r9


OPTIONAL
-- Cond FDD

}

RACH-Skip-r14 ::=




SEQUENCE {

targetTA-r14




CHOICE {



ta0-r14






NULL,


ptag-r14





NULL,


pstag-r14





NULL,


mcg-STAG-r14 




STAG-Id-r11,



scg-STAG-r14 




STAG-Id-r11


} 



OPTIONAL,
-- Need OR

ul-ConfigInfo-r14



SEQUENCE {


numberOfConfUL-Processes-r14


INTEGER (1..8),


ul-SchedInterval-r14


ENUMERATED {sf1, sf2, sf5, sf10},



ul-StartSubframe-r14


INTEGER (0..9),



ul-Grant-r14




BIT STRING (SIZE (16))

}



OPTIONAL
-- Need OR

ulGrant-Validity-r14



SEQUENCE {



ul-LastSFN-r14




BIT STRING (SIZE (10)) 

OPTIONAL,
-- Need OR



SFN-Offset-r14




BIT STRING (SIZE (10)) 

OPTIONAL
-- Need OR

}



OPTIONAL
-- Need OR
}
-- ASN1STOP

	MobilityControlInfo field descriptions

	additionalSpectrumEmission

For a UE with no SCells configured for UL in the same band as the PCell, the UE shall apply the value for the PCell instead of the corresponding value from SystemInformationBlockType2 or SystemInformationBlockType1. For a UE with SCell(s) configured for UL in the same band as the PCell, the UE shall, in case all SCells configured for UL in that band are released after handover completion, apply the value for the PCell instead of the corresponding value from SystemInformationBlockType2 or SystemInformationBlockType1. The UE requirements related to IE AdditionalSpectrumEmission are defined in TS 36.101 [42, table 6.2.4-1].

	carrierBandwidth

Provides the parameters Downlink bandwidth, and Uplink bandwidth, see TS 36.101 [42].

	carrierFreq

Provides the EARFCN to be used by the UE in the target cell.

	cipheringAlgorithmSCG

Indicates the ciphering algorithm to be used for SCG DRBs. E-UTRAN includes the field upon SCG change when one or more SCG DRBs are configured. Otherwise E-UTRAN does not include the field.

	dl-Bandwidth

Parameter: Downlink bandwidth, see TS 36.101 [42].

	drb-ContinueROHC

This field indicates whether to continue or reset, for this handover, the header compression protocol context for the RLC UM bearers configured with the header compression protocol. Presence of the field indicates that the header compression protocol context continues while absence indicates that the header compression protocol context is reset. E-UTRAN includes the field only in case of a handover within the same eNB.

	makeBeforeBreak 

indicates whether the UE shall continue uplink transmission/ downlink reception with the source cell(s) until performing the first transmission through PRACH to the target PCell, or through PUSCH to the target PCell while rach-Skip is configured.

	makeBeforeBreakSCG
indicates whether the UE shall continue uplink transmission/ downlink reception with the source cell(s) until performing the first transmission through PRACH to the target PSCell, or through PUSCH to the target PSCell while rach-SkipSCG is configured.

	mobilityControlInfoV2X

Indicates the sidelink configurations of the target cell for V2X sidelink communication during handover.

	numberOfConfUL-Processes 

The number of configured HARQ processes for uplink grant configured by RRC, see TS 36.321 [6].

	rach-ConfigDedicated

The dedicated random access parameters. If absent the UE applies contention based random access as specified in TS 36.321 [6].

	rach-Skip
This field indicates whether random access procedure for the target PCell is skipped.

	rach-SkipSCG

This field indicates whether random access procedure for the target PSCell is skipped.

	SFN-Offset
This field indicates the difference in System Frame Number (SFN) between the source PCell/PSCell and the target PCell/PSCell at a RACH-less handover/SCG reconfiguration. The UE uses the value to determine the SFN of the target cell based on the SFN of the source cell as SFN (target cell) = (SFN (target cell) + SFN-offset) mod (1023).

	targetTA
This field refers to the timing adjustment indication, see TS 36.213 [23], indicating the NTA value which the UE shall use for the target PTAG of handover or the target PSTAG of SCG change. ta0 corresponds to NTA=0. ptag correponds to the latest NTA value of the source PTAG. pstag correponds to the latest NTA value of the source PSTAG. mcg-STAG correponds to the latest NTA value of a MCG STAG. scg-STAG correponds to the latest NTA value of a SCG STAG.

	t304

Timer T304 as described in section 7.3. ms50 corresponds with 50 ms, ms100 corresponds with 100 ms and so on. EUTRAN includes extended value ms10000-v1310 only when UE supports CE.

	t307

Timer T307 as described in section 7.3. ms50 corresponds with 50 ms, ms100 corresponds with 100 ms and so on.

	ul-Bandwidth

Parameter: Uplink bandwidth, see TS 36.101 [42, table 5.6-1]. For TDD, the parameter is absent and it is equal to downlink bandwidth. If absent for FDD, apply the same value as applies for the downlink bandwidth.

	ul-Grant
indicates the resources of the target PCell/PSCell to be used for the uplink transmission of PUSCH (see subclause 8.x of [23]).

	ul-LastSFN
This field indicates the System Frame Number (SFN) of the last radio frame that contains pre-allocated UL grants in the target PCell/PSCell at a RACH-less handover/SCG reconfiguration.

	ul-SchedInterval
Indicates the scheduling interval in uplink, see TS 36.321 [6]. Value in number of sub-frames. Value sf1 corresponds to 1 sub-frame, sf2 corresponds to 2 sub-frames and so on.

	ul-SubframeStart
Indicates the subframe in which the UE may initiate the uplink transmission, see TS 36.321 [6]. Value 0 corresponds to subframe number 0, 1 correponds to subframe number 1 and so on. The subframe indicating a valid uplink grant according to the calculation of UL grant configured by ul-SubframeStart and ul-SchedInterval, see TS 36.321 [6], shall be the same across all radio frames.

	v2x-CommRxPool

Indicates reception pools for receiving V2X sidelink communication during handover.

	v2x-CommSyncConfig
Indicates synchronization configurations for performing V2X sidelink communication during handover.

	v2x-CommTxPoolExceptional
Indicates the transmission resources by which the UE is allowed to transmit V2X sidelink communication during handover.


	Conditional presence
	Explanation

	FDD
	The field is mandatory with default value (the default duplex distance defined for the concerned band, as specified in TS 36.101 [42]) in case of “FDD”; otherwise the field is not present.

	HO
	This field is optionally present, need OP, in case of handover within E-UTRA when the fullConfig is not included; otherwise the field is not present.

	HO-toEUTRA
	The field is mandatory present in case of inter-RAT handover to E-UTRA; otherwise the field is optionally present, need ON.

	HO-toEUTRA2
	The field is absent if carrierFreq-v9e0 is present. Otherwise it is mandatory present in case of inter-RAT handover to E-UTRA and optionally present, need ON, in all other cases.

	SCGEst
	This field is mandatory present in case of SCG establishment; otherwise the field is optionally present, need ON.
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