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1. Introduction

In RRC adhoc, it was confirmed that PUCCH resource is only available after the handover successful in R2-082943. During the discussion, it was clarified that SFN is also required to use dedicated L1 resource, since e.g. the CQI subframe position is decided based on SFN and subframe number. Therefore, UE starts using dedicated L1 resource after handover successful and SFN acquisition. This document discusses this issue in more detail and proposes text proposal.

2. Discussion

2.1. Dedicated L1 resource

PUCCH is one of the dedicated L1 resource. PUCCH should be only available after the handover successful and required system information acquisition in order to avoid possible collision among UEs. In addition to PUCCH, other dedicated L1 resource also should be considered. This section discusses dedicated L1 resource parameter for following dedicated L1 resources. 

· CQI reporting on PUCCH

· Scheduling request

· Sounding RS

· UL resrouce configured for semi-persistent scheduling

CQI reporting

There are two types of CQI reporting, periodic CQI reporting on PUCCH and aperiodic CQI reporting on PUSCH. These two should be discussed separately. Relation between CQI reporting behaviour and transmission mode is also discussed to clarify CQI reporting configuration.
CQI reporting on PUCCH

CQI reporting on PUCCH only needs to be configured after the handover successful as already confirmed in RRC adhoc meeting. SFN acquisition is required before using CQI reporting on PUCCH, since the equation of CQI reporting position is defined base on SFN. Therefore, information to configure the CQI reporting on PUCCH is only required after handover successful and SFN acquisition.
Aperiodic CQI on PUSCH

Aperiodic CQI reporting on PUSCH is triggered by indication from NW via PDCCH dynamic manner. Therefore, the timing is fully controlled by target cell. Therefore, there is no problem to configure aperiodic CQI reporting on PUSCH before handover successful. In addition, SFN is also not necessary as it is dynamic. As stated in R1-082251, RAN1 agreed to have CQI request flag in Random Access Ressponse (i.e. Msg2). During the handover procedure, it would be useful to send CQI reporting in early phase since NW does not know CQI in target cell. The target cell obtained measurement information on the mobility. This information can be used to check the channel capacity whether to multiplex CQI or not in Msg3 in case of dedicated preamble. We don't think it is useful to allow CQI reporting in the handover using contention based RACH procedure because the network does not know the preamble UE uses.
Regardless whether to indicate CQI in Msg3 or to indicate some short time later than Msg3, to indicate the parameters for aperiodic CQI on PUSCH is useful before the handover executation to allow the time RRC configure them. Currently, cqi-FormatIndicatorAperiodic and nomPDSCH-RS-EPRE-Offset are information which is used for CQI reporting on PUSCH, which might not change in a handover situation. However, transmission mode also needs to be considered, since CQI configuration is changed based on transmission mode (e.g. whether MIMO is used, or not). According to LS in R1-082196, RAN1 suggests the use of an indicator for keeping the transmission mode or reverting to fallback values (relevant sections copied below):

Question 3: What is RAN1 preferred alternative for the handover scenario i.e. does UE keep the current transmission mode and if not, should UE fallback to default (and would fallback mode differ depending whether e.g. 2Tx or 4 Tx are used) until explicitly reconfigured upon handover completion or, reconfigure transmission mode during handover by means of handover command. N

Response: There are two main alternatives when making a handover: Keep the current transmission mode (including any additional parameters associated with this transmission mode) or fall back to default (as defined in response to Question 2). It is difficult to, at this stage, say which case would be most common. Thus, one alternative is to signal, in the handover message, what alternative to use. In addition, one could consider the possibility to, optionally, configure a new transmission mode with associated parameters in the handover message.

Such an indicator, if used, should as well be used to determine whether cqi-FormatIndicatorAperiodic and nomPDSCH-RS-EPRE-Offset should revert to default values or keep the configuration prior to handover.
Note that current RRC ASN.1 have separate parameter for nomPDSCH-RS-EPRE-Offset for PUCCH and PUSCH. Our understanding is only one parameter common for PUCCH and PUSCH is sufficient.

Proposal 1: CQI reporting on PUCCH configured by CQI-ReportingPeriodic should be used after handover successful and possibly acquisition of required system information (i.e. SFN).

Proposal 2: Configuration parameters for CQI reporting on PUSCH (i.e. cqi-FormatIndicatorAperiodic and nomPDSCH-RS-EPRE-Offset) should be indicated in the handover command. 
Scheduling request and Sounding RS

Scheduling request on PUCCH and periodic Sounding RS can be considered as same as periodic CQI reporting on PUCCH, since both of them should be only available after the handover successful and possibly acquisition of required system information although for one shot Sounding RS using RRC, this may be handled as same as apeiodic CQI reporting on PUSCH.
Proposal 3: Scheduling request configuration and periodic SoundingRsUl-ConfigDedicated should be used after handover successful and acquisition of required system information.

UL resource configured for semi-persistent scheduling

UL semi-persistent scheduling (SPS) resource is also considered as dedicated L1 resource, since this is allocated to UE. UL semi-persistent scheduling resource could be divided into two parts, UL resource to map data/signalling on PUSCH and UL resource for HARQ feedback on PUCCH.

 In case of handover, our assumption of semi-persistent scheduling is as follows:

Step1. Upon the reception of the handover command irrespective of intra/inter-cell handover, UE releases all resources configured for semi-persistent scheduling. UE maintains all MAC configurations for semi-persistent scheduling, unless handover command reconfigures it.

Step2. UE executes handover to the target cell and starts monitoring C-RNTI and Semi-persistent scheduling C-RNTI in the target cell

Step3. In the target cell UE can be provided with UL/DL resources for semi-persistent scheduling based on the SPS activation mechanism. UL resource to map data/signalling on PUSCH is activated by UL semi-persistent scheduling activation, and UL resource for HARQ feedback on PUCCH is activated by DL semi-persistent scheduling activation.

In our understanding, semi-persistent scheduling configuration is not related with timing of handover successful and system information acquisition. eNB only activates semi-pesistent scheduling after the handover successful irrespective of dedicated preamble or non-dedicated preamble. In addition, the time resource (i.e. radio frame and subframe) is decided by the PDCCH, since UE continues to use subframe indicated by PDCCH for SPS activation (encoded with SPS-C-RNTI).. Therefore, semi-persistent scheduling is configured after the reception of the handover command without activation. The activation is done by PDCCH in the target cell after the handover as same as normal behaviour.
Proposal 4: Upon the reception of the handover command, UE releases all resource configured for semi-persistent scheduling but to maintain all MAC configurations. Activation is done by PDCCH in the target cell after the handover. 
2.2. Capturing in RRC spec

This section discusses how UE behaviour discussed in section2.1 should be captured in RRC specs.

Detailed procedure text or short note (e.g. dedicated L1 resource for PUCCH and Sounding RS is only available after handover successful and system information acquisition) could be considered in order to capture UE handling for dedicatecd L1 resource. As discussed in section2.1, for some dedicated L1 resource, whether system information acquisition is required or not depends on the configuration (i.e. periodicity). If specification is specified based on L1 parameter value, specification becomes bit complicated. Therefore, we prefer to capture UE behaviour by short note.
Proposal 5: UE behaviour to handle dedicated L1 resource should be captured by short note in spec.
How UE behaviour for dedicated L1 resource should be captured among these sections should be considered.

5.3.6.1    Reception of the handover command

5.3.6.2    Successful handover completion

5.3.9.5    Physical channel reconfiguration

In our ounderstanding, section 5.3.9.5 "Physical channel reconfiguration" is to capture normal physical channel reconfiguration rather than specific behaviour to handover. Therefore, specific dedicated L1 esource handling during handover should be captured in 5.3.6.1 "Reception of the handover command" and 5.3.6.2 "Successful handover completion"
Proposal 6: Specific dedicated L1 resource handling during handover should be captured in 5.3.6.1 "Reception of the handover command" and 5.3.6.2 "Successful handover completion".
3. Conclusion

This document discusses dedicated L1 resource handling during handover and how to capture UE behaviour in RRC spec. We propose that RAN2 agrees following proposals.

Proposal 1: CQI reporting on PUCCH configured by CQI-ReportingPeriodic should be used after handover successful and possibly acquisition of required system information (i.e. SFN).
Proposal 2: Configuration parameters for CQI reporting on PUSCH (i.e. cqi-FormatIndicatorAperiodic and nomPDSCH-RS-EPRE-Offset) should be indicated in the handover command.
Proposal 3: Scheduling request configuration and periodic SoundingRsUl-ConfigDedicated should be used after handover successful and acquisition of required system information.
Proposal 4: Upon the reception of the handover command, UE releases all resource configured for semi-persistent scheduling but to maintain all MAC configurations. Activation is done by PDCCH in the target cell after the handover.
Proposal 5: UE behaviour to handle dedicated L1 resource should be captured by short note in spec.
Proposal 6: Specific dedicated L1 resource handling during handover should be captured in in 5.3.6.1 "Reception of the handover command" and 5.3.6.2 "Successful handover completion".
Based on above proposals, text proposal is included in section4. We also propose to agree the text 

4. Text proposal

================================== first change ====================================

5.3.6.1
Reception of the handover command

The UE shall:

1>
start timer T304;
1>
stop timer T310, if running;

1>
if the eutra-CarrierFreq is included:

2>
consider the target cell to be one on the frequency indicated by the eutra-CarrierFreq with a physical cell identity indicated by the targetCellIdentity;

1>
else:

2>
consider the target cell to be one on the current frequency with a physical cell identity indicated by the targetCellIdentity;

1>
if the dl-Bandwidth is included:

2>
for the target cell, apply the downlink bandwidth indicated by the dl-Bandwidth;

1>
else:

2>
for the target cell, apply the same downlink bandwidth as for the current cell;

1>
if the ul-Bandwidth is included:

2>
for the target cell, apply the uplink bandwidth indicated by the ul-Bandwidth;

1>
else:

2>
for the target cell, apply the same uplink bandwidth as for the current cell;

1>
synchronise to the DL of the target cell;
1>
 configure lower layers in accordance with the received radioResourceConfigCommon;
1>
configure lower layers in accordance with the received PhysicalConfigDedicated as specified in Section5.3.9.5;
Note 1:
PUCCH and Sounding RS are only available after the handover successful. If SFN is necessary to decide PUCCH and Sounding RS position, system information acquisition is required before using PUCCH and Sounding RS.
Editor's note:
It has been agreed that the UE is not required to determine the SFN of the target cell by acquiring system information from that cell.
1>
If the RRCConnectionReconfiguration message includes the securityConfiguration: 

2>
apply the AS-derived keys associated with the AS-base key indicated by the keyIndicator;

2>
configure lower layers to apply the indicated integrity protection algorithm immediately, i.e. the new algorithm 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;

2>
configure lower layers to apply the indicated ciphering algorithm immediately, i.e. the new algorithm 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;

Editor’s note
The handling of the radio configuration is covered by the general reconfiguration procedure. It has been agreed that the configuration used in the target cell may either be specified as a delta to the one used in the serving cell or by providing the full configuration (signalling details are FFS)

Editor’s note
Currently it is specified that the keyIndicator always needs to be provided upon handover as a result of which the securityConfiguration becomes mandatory in case of handover. If however the securityConfiguration would be optional in case of handover, the case the IE is not included needs to be covered also.

1>
reset MAC and re-establish RLC for all RBs that are established;

1>
indicate the occurrence of handover to PDCP;

NOTE 2:
The handling of the radio bearers after the successful completion of handover, e.g. the re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling of the SN and the HFN, is specified in [8].
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