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1
Introduction
In this contribution, we discuss a clarification for the case when the handover to E-UTRA process is done: Certain fields are marked as optional, which can cause issues with the performance of handover to E-UTRA procedure. 
2
On Handover to E-UTRA 
2.1
Background: Handover to E-UTRA procedure

When the process of handover to E-UTRA is started, the UE actions are described as following [Rel-8 36.331, v. 8.16.0]. Specifically, it is explicitly stated that the UE is not mandated top read system information prior to the handover, as stated by mentioning that the parts of the configuration that do not rely on SFN knowledge are applied prior to the parts of the configuration that do require SFN knowledge (the relevant sections are highlighted in yellow in the excerpt below in Table 1).
Table 1. Excerpt from 36.331, v. 8.16.0, section 5.4.2.3 [1]
	5.4.2.3
Reception of the RRCConnectionReconfiguration by the UE

If the UE is able to comply with the configuration included in the RRCConnectionReconfiguration message, the UE shall:

1>
apply the default physical channel configuration as specified in 9.2.4;

1>
apply the default semi-persistent scheduling configuration as specified in 9.2.3;

1>
apply the default MAC main configuration as specified in 9.2.2;

1>
start timer T304 with the timer value set to t304, as included in the mobilityControlInfo;

1>
consider the target cell to be one on the frequency indicated by the carrierFreq with a physical cell identity indicated by the targetPhysCellId;

1>
start synchronising to the DL of the target cell;

1>
set the C-RNTI to the value of the newUE-Identity;

1>
for the target cell, apply the downlink bandwidth indicated by the dl-Bandwidth;

1>
for the target cell, apply the uplink bandwidth indicated by (the absence or presence of) the ul-Bandwidth;

1>
perform the radio resource configuration procedure as specified in 5.3.10;

1>
forward the nas-SecurityParamToEUTRA to the upper layers;

1>
derive the KeNB key, as specified in TS 33.401 [32];

1>
store the nextHopChainingCount value;

1>
derive the KRRCint key associated with the integrityProtAlgorithm, as specified in TS 33.401 [32];

1>
derive the KRRCenc key and the KUPenc key associated with the cipheringAlgorithm, as specified in TS 33.401 [32];

1>
configure lower layers to apply the indicated integrity protection algorithm and the KRRCint key immediately, i.e. the indicated integrity protection configuration shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
configure lower layers to apply the indicated ciphering algorithm, the KRRCenc key and the KUPenc key immediately, i.e. the indicated ciphering configuration shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
if the RRCConnectionReconfiguration message includes the measConfig:

2>
perform the measurement configuration procedure as specified in 5.5.2;

1>
submit the RRCConnectionReconfigurationComplete message to lower layers for transmission using the new configuration;

1>
use the default values specified in 9.2.5 for timer T310, T311 and constant N310, N311;
1>
if MAC successfully completes the random access procedure:
2>
stop timer T304;

2>
apply the parts of the configuration that do not require the UE to know the SFN of the target cell;
2>
apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the target cell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of the target cell;
2>
enter E-UTRA RRC_CONNECTED, upon which the procedure ends;

Editor's note:
The handling of outstanding signalling/ data may need to be clarified.


When the handover was intiated, the UE received RRCConnectionReconfiguration IE containing the MobilityControlInfo IE (see Table 4 below).
Table 2. Excerpt from 36.331, Description of MobilityControlInfo IE [1] 
	MobilityControlInfo information element
-- ASN1START

MobilityControlInfo ::=

SEQUENCE {


targetPhysCellId




PhysCellId,


carrierFreq






CarrierFreqEUTRA




OPTIONAL,
-- Cond HO-toEUTRA


carrierBandwidth




CarrierBandwidthEUTRA



OPTIONAL,
-- Cond HO-toEUTRA


additionalSpectrumEmission


AdditionalSpectrumEmission


OPTIONAL,
-- Cond HO-toEUTRA


t304







ENUMERATED {












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












ms2000, spare1},


newUE-Identity





C-RNTI,


radioResourceConfigCommon


RadioResourceConfigCommon,


rach-ConfigDedicated



RACH-ConfigDedicated



OPTIONAL,
-- Need OP

...

}

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

}

-- ASN1STOP


Table 3. Excerpt from 36.331, Description of RadioResourceConfigCommon IE [1] 
	RadioResourceConfigCommon information element
-- ASN1START

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,


soundingRS-UL-ConfigCommon


SoundingRS-UL-ConfigCommon,


uplinkPowerControlCommon


UplinkPowerControlCommon,


ul-CyclicPrefixLength



UL-CyclicPrefixLength,

...

}

RadioResourceConfigCommon ::=

SEQUENCE {


rach-ConfigCommon




RACH-ConfigCommon




OPTIONAL,
-- Need ON

prach-Config





PRACH-Config,


pdsch-ConfigCommon




PDSCH-ConfigCommon




OPTIONAL,
-- Need ON

pusch-ConfigCommon




PUSCH-ConfigCommon,


phich-Config





PHICH-Config





OPTIONAL,
-- Need ON


pucch-ConfigCommon




PUCCH-ConfigCommon




OPTIONAL,
-- Need ON


soundingRS-UL-ConfigCommon


SoundingRS-UL-ConfigCommon


OPTIONAL,
-- Need ON


uplinkPowerControlCommon


UplinkPowerControlCommon


OPTIONAL,
-- Need ON


antennaInfoCommon




AntennaInfoCommon


OPTIONAL,
-- Need ON

p-Max







P-Max







OPTIONAL,
-- Need OP


tdd-Config






TDD-Config






OPTIONAL,
-- Cond TDD


ul-CyclicPrefixLength



UL-CyclicPrefixLength,

...

}

BCCH-Config ::=





SEQUENCE {


modificationPeriodCoeff



ENUMERATED {n2, n4, n8, n16}

}

PCCH-Config ::=





SEQUENCE {


defaultPagingCycle




ENUMERATED {












rf32, rf64, rf128, rf256},


nB








ENUMERATED {












fourT, twoT, oneT, halfT, quarterT, oneEighthT,












oneSixteenthT, oneThirtySecondT}

}

UL-CyclicPrefixLength ::=


ENUMERATED {len1, len2}
-- ASN1STOP


As highlighted in yellow in Table 4, although the random access configuration is optional to include, the RadioResouceConfigCommon is mandatory. But when considering the contents of that IE (see Table 5 below), we see that there are many fields that optional with need ON. RACH-ConfigDedicated, PDSCH-ConfigCommon, RACH-ConfigCommon, PHICH-Config, PUCCH-ConfigCommon, SoundingRS-UL-ConfigCommon, UplinkPowerControlCommon and AntennaInfoCommon  are optional with Need ON. When Handover to EUTRAN is performed according 36.331 chapter 5.4.2 is performed (i.e. with MobilityControlInfo included),  there is no existing value or default values to use, so the UE needs to acquire these from the system information.

Looking at sections 9.2.2 – 9.2.4, these parameters are not covered, and section 5.4.2.3 states that UE is not expected to receive system information, before completing RA procedure during handover.
However, we make the following observations regarding the need of the IEs for random access: 

· since RACH-ConfigDedicated is optional, Msg3 transmission is possible in HandoverToEutran RA procedure, i.e. it is possible the UE needs to know the SIB2 contents to use random access.

· PDSCH-ConfigCommon contains referenceSignalPower, which is needed by UE to estimate pathloss for initial transmission power setting needed to preamble transmission. 

· RACH-ConfigCommon contains RA parameters needed to invoke RA procedure according 36.321 chapter 5.1.1

· PHICH-Config contains PHICH mapping needed by UE when performing PDCCH reception for RA-RNTI and Temp-C-RNTI during RA procedure

· PUCCH-ConfigCommon contains parameters needed to transmit A/N, CQI or SR on PUCCH. (No need to transmit on PUCCH during RA procedure, though.)

· SoundingRS-UL-ConfigCommon contains information, if there is SRS symbol in use and PUSCH transmission for Msg3 shall not be allocated to SRS symbol.

· UplinkPowerControlCommon contains parameters needed to Msg3 transmission during RA procedure.

· AntennaInfoCommon contains parameter needed to perform PBCH decoding from target cell.

If we now consider a case where the parameters (notably the dedicated preamble, i.e. rachConfigDedicated IE) are not provided to the UE when it is commanded to do a handover to E-UTRA, we can obviously see that the UE has to read the system information before being able to start the random access. 

2.2
Timing requirement of Handover to E-UTRA 
Looking at the RAN4 requirements for e.g. handover from UTRA FDD to E-UTRA FDD  [25.133] and the corresponding test case specification [34.121], we see that the delay requirement in [25.133] states that

	A.5.4a.2
Test Requirements

The UE shall start to transmit the PRACH to Cell 2 less than 85 ms from the beginning of time period T3.


If the UE is required to first read the SI of the target cell, it is possible that the UE would not be able to meet the delay requirements. Checking the actual test case descriptions for default values in [2] (chapter 8.3.4a and 8.3.4c), in [3] (36.508, chapter 4.6.3) and [4] (chapters 8.4.2.2 and 8.4.2.4), we see that none of the highlighted IEs are actually included in the test cases, nor are are the any test case-specific derivations for the default configurations. Hence, this issue occurs with the existing test cases already. 
Observation 1: The test cases for handover to E-UTRA are not completely aligned with the assumptions made in RRC specification 36.331 regarding the handover to E-UTRA procedure.

2.3
Correction to RadioResourceConfigCommon need codes in case of Handover to E-UTRA
The simplest correction to the above problem is to modify the requirement for adding the problematic fields to the handover to E-UTRA command. In particular, we propose to reuse the existing HO-toEUTRA presence requirement for the following IEs. This would be a small change, and the behaviour for the IEs would remain the same for other cases than handover to E-UTRA. The changes to RadioResourceConfigCommon are shown below, highlighted in yellow.
RadioResourceConfigCommon ::=         SEQUENCE {

        rach-ConfigCommon                                    RACH-ConfigCommon                                    OPTIONAL,      -- Cond HO-toEUTRA
        prach-Config                                         PRACH-Config,

        pdsch-ConfigCommon                                   PDSCH-ConfigCommon                                   OPTIONAL,      -- Cond HO-toEUTRA
        pusch-ConfigCommon                                   PUSCH-ConfigCommon,

        phich-Config                                         PHICH-Config                                         OPTIONAL,      -- Cond HO-toEUTRA
        pucch-ConfigCommon                                   PUCCH-ConfigCommon                                   OPTIONAL,      -- Cond HO-toEUTRA
        soundingRS-UL-ConfigCommon                   SoundingRS-UL-ConfigCommon                    OPTIONAL,      -- Cond HO-toEUTRA
        uplinkPowerControlCommon                     UplinkPowerControlCommon                      OPTIONAL,      -- Cond HO-toEUTRA
        antennaInfoCommon                                    AntennaInfoCommon                     OPTIONAL,      -- Cond HO-toEUTRA
        p-Max                                                       P-Max                                                        OPTIONAL,      -- Need OP

        tdd-Config                                                  TDD-Config                                                   OPTIONAL,      -- Cond TDD

        ul-CyclicPrefixLength                        UL-CyclicPrefixLength,
        ...
}

	Conditional presence
	Explanation

	TDD
	The field is optional for TDD, Need ON; it is not present for FDD and the UE shall delete any existing value for this field.

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


Since this issue can occur already in Rel-8, we would propose that the changes would be done already for Rel-8. We have drafted CRs showing these changes for Rel-8, Rel-9 and Rel-10 in [2], [3] and [4]. However, regardless of whether any corrections are made, we think it would be useful to LS RAN5 about the RAN2 decisions, as there could be implications to the RAN5 test cases: The current requirements might be too strict.
Proposal 1: RAN2 should make the IEs RACH-ConfigDedicated, PDSCH-ConfigCommon, RACH-ConfigCommon, PHICH-Config, PUCCH-ConfigCommon, SoundingRS-UL-ConfigCommon, UplinkPowerControlCommon and AntennaInfoCommon  conditionally mandatory for HO to E-UTRA case. The CRs for this are provided in [5], [6] and [7].

Proposal 2: Send LS to RAN5 asking if the current test cases should be modified for handover to E-UTRA case.

3
Conclusion
We discussed an issue with optionality of certain IEs in the handover to EUTRA process, and made the following proposal:
Proposal 1: RAN2 should make the IEs RACH-ConfigDedicated, PDSCH-ConfigCommon, RACH-ConfigCommon, PHICH-Config, PUCCH-ConfigCommon, SoundingRS-UL-ConfigCommon, UplinkPowerControlCommon and AntennaInfoCommon  conditionally mandatory for HO to E-UTRA case. The CRs for this are provided in [5], [6] and [7].
Proposal 2: Send LS to RAN5 asking if the current test cases should be modified for handover to E-UTRA case.
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