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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;

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 in the target cell, i.e. the new algorithm shall be applied to all messages received or transmitted by the UE in the target cell, including the RRCConnectionReconfigurationComplete message;

2>
configure lower layers to apply the indicated ciphering algorithm, i.e. the new algorithm shall be applied to all messages received or transmitted by the UE in the target cell, including the RRCConnectionReconfigurationComplete message;

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>
suspend UL and DL data transfer on all established SRBs and DRBs.

1>
reset MAC;
1>
indicate the occurrence of handover to PDCP;

NOTE:
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 TS 36.323 [8].


1>
if synchronisation to the DL of the target cell is achieved:

1>
request MAC to perform the random access procedure as specified in TS 36.321 [6], using the applicable (e.g. random access/ PRACH) configuration parameters.
5.3.6.2
Successful handover completion

If MAC successfully completes the random access procedure the UE shall:
1>
stop timer T304;

1>
resume UL and DL data transfer on all established SRBs and DRBs.
Editor's note:
So far no need has been identified for including handover related RRC information in the RRCConnectionReconfigurationComplete message (as would be specified in this section)
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	Currently RRC inform RLC and PDCP in parallel about the handover. This causes the risk, that out of sequence" PDUs will be delivered to upper layers by PDCP even they should only be stored in the PDCP receive window.

	
	

	Summary of change:
(

	It is proposed that RRC only informs PDCP about the HO and PDCP then triggers the RLC re-establishment, in order to ensure that the "out of sequence " PDUs provided by RLC are treated correctly by PDCP.
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not approved:
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5.5
PDCP Behaviour at Handover
5.5.1
DRBs mapped on RLC AM

5.5.1.1
Actions at handover

When upper layers indicate that a handover has occurred, for radio bearers that are mapped on RLC AM, the UE shall:

-
start the Flush_Timer;


-
request RLC to perform the re-establishment due to handover in order to deliver all PDCP PDUs which are completely received by RLC in the source cell but which are not delivered to PDCP due to the outstanding next expected PDCP PDU (i.e. the PDU with SN equal V(R)) from RLC and act on them as specified in subclause 5.5.1.2.1 by applying the current ROHC context and the security context used prior to handover; 

-
if the radio bearer is configured by upper layers to send a PDCP status report, compile a status report as indicated below and submit it to lower layers as the first PDCP PDU for the transmission, by:

-
setting the FMS field to the PDCP Sequence Number of the first missing PDCP SDU;

-
if there are more than one missing PDCP SDUs, allocating a Bitmap field of length in bits equal to the number of PDCP Sequence Numbers from and not including the first missing PDCP PDU up to and including the last out-of-sequence PDCP PDUs, rounded up to the next multiple of 8;

-
setting as ‘0’ in the corresponding position in the bitmap field all PDCP SDUs that have not been received as indicated by lower layers and optionally, PDCP PDUs for which decompression has failed;

-
indicating in the bitmap field as ‘1’ all other PDCP SDUs.

-
reset the header compression protocol in the transmitting and receiving sides of the PDCP entity;

-
perform in-order delivery and duplicate elimination in the downlink as specified in subclause 5.5.1.2.1, using the security algorithm and parametersin use after handover, until the reordering function is finished as indicated in 5.5.1.2.2;

-
perform re-transmission of PDCP SDUs in the uplink as specified in subclause 5.5.1.3.
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4.2.1.2.3
Receiving UM RLC entity

When a receiving UM RLC entity receives UMD PDUs, it shall:

· detect whether or not the UMD PDUs have been received in duplication, and discard duplicated UMD PDUs;

· reorder the UMD PDUs if they are received out of sequence;

· detect the loss of UMD PDUs at lower layers and avoid excessive reordering delays;

· reassemble RLC SDUs from the reordered UMD PDUs (not accounting for RLC PDUs for which losses have been detected) and deliver the RLC SDUs to upper layer in sequence;

· discard received UMD PDUs that cannot be re-assembled into a RLC SDU due to loss at lower layers of an UMD PDU which belonged to the particular RLC SDU.

 If PDCP requests the RLC re-establishment due to a handover, the receiving UM RLC entity shall:

· if possible, reassemble RLC SDUs from the UMD PDUs that are received out of sequence and deliver them in ascending order to upper layer;

· discard any remaining UMD PDUs that could not be reassembled into RLC SDUs;

· initialize relevant state variables and stop relevant timers.

4.2.1.3.3
Receiving side

When the receiving side of an AM RLC entity receives RLC data PDUs, it shall:

· detect whether or not the RLC data PDUs have been received in duplication, and discard duplicated RLC data PDUs;

· reorder the RLC data PDUs if they are received out of sequence;

· detect the loss of RLC data PDUs at lower layers and request retransmissions to its peer AM RLC entity;

· reassemble RLC SDUs from the reordered RLC data PDUs and deliver the RLC SDUs to upper layer in sequence.

If PDCP requests the RLC re-establishment due to a handover, the receiving side of an AM RLC entity shall:

· if possible, reassemble RLC SDUs from the RLC data PDUs that are received out of sequence and deliver them in ascending order to upper layer;

· discard any remaining RLC data PDUs that could not be reassembled into RLC SDUs;

· initialize relevant state variables and stop relevant timers.

5.4
Re-establishment procedure

RLC re-establishment is performed upon request by RRC, and the function is applicable for AM and UM RLC entities.
When RRC indicates that an RLC entity should be re-established, the RLC entity shall:
· if it is a receiving UM RLC entity:
· when possible, reassemble RLC SDUs from UMD PDUs with SN < VR(UH), remove RLC headers when doing so and deliver the reassembled RLC SDUs in ascending order to upper layer if not delivered before;

· discard all remaining UMD PDUs;

· if it is a transmitting UM RLC entity:
· discard all RLC SDUs;

· if it is an AM RLC entity:
· when possible, reassemble RLC SDUs from any byte segments of AMD PDUs with SN < VR(MR) in the receiving side, remove RLC headers when doing so and deliver the reassembled RLC SDUs in ascending order to upper layer if not delivered before;

· discard the remaining AMD PDUs and byte segments of AMD PDUs in the receiving side;

· discard all RLC SDUs and AMD PDUs in the transmitting side;

· discard all RLC control PDUs.

· stop and reset all timers;
· reset all state variables to their initial values.
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