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1.  Introduction
During the RAN2/RAN3/SA2 joint session in St. Louis (February, 2007), it was decided to move the PDCP sublayer on the network side to eNB from UPE. As a consequence, the original RAN2 agreement on having the PDCP sublayer at UE and UPE perform duplication detection and reordering based on PDCP SN at inter eNB handover needs to be revisited for both DL and UL. It has been decided to discuss via the RAN2 email reflector on the possible solutions for data handling at inter eNB handover under this new architecture (i.e. PDCP on the network side at eNB), and to identify the pros and cons of each solution. This document captures the status of the email discusssion.
2. Discussion on DL data handling at inter eNB handover
2.1 Properties of the original RAN2 agreement
In the original RAN2 agreement, lossless handover could be supported without any duplicate packets and out-of-order delivery seen to RoHC and/or layers above the radio protocol. Also, with the original RAN2 agreement, there was no need for any U-plane state transfer between eNBs as it was agreed to reset RLC and to forward from source eNB to target eNB only those RLC SDUs whose successful delivery were not acknowledged by source eNB.
2.2 Solution 1 under the new architecture (no U-plane state transfer)
Solution 1 is designed in aim to keep the following property of the original RAN2 agreement: No U-plane state transfer between eNBs. With this solution, MAC/RLC/PDCP states will be reset at inter eNB handover.

UE operation

1) RLC PDU discard (when detaching from source eNB cell)
Unlike the original RAN2 agreement, UE discards both RLC PDUs that cannot be reassembled into RLC SDU and RLC SDUs received out-of-order. The latter is discarded in order to avoid out-of-order delivery seen to RoHC and/or layers above the radio protocol.
2) Duplicate detection (after moving to target eNB cell)
Unlike the original RAN2 agreement, duplicate detection cannot be performed by UE since MAC/RLC/PDCP is reset.

3) Reordering of HARQ/ARQ out-of-order that spans across inter eNB handover (after moving to target eNB cell)
Unlike the original RAN2 agreement, reordering of HARQ/ARQ out-of-order that spans across inter eNB handover cannot be performed by UE since MAC/RLC/PDCP is reset. Instead, RLC PDU discard is performed by UE to avoid HARQ/ARQ out-of-order spanning across inter eNB handover.
4) Reordering of data forwarded via X2 and data routed via S1-U to target eNB (after moving to target eNB cell)
Unlike the original RAN2 agreement, reordering of data forwarded via X2 and data routed via S1-U to target eNB cannot be performed by UE since PDCP is moved to eNB. Instead, target eNB handles this.
5) Status exchange with target eNB (after moving to target eNB cell)

Like the original RAN2 working assumption, UE does not signal any status to target eNB.

Source eNB operation

1) U-plane state transfer to target eNB
Like the original RAN2 agreement, source eNB does not transfer any U-plane state to target eNB. This implies that MAC/RLC/PDCP states will be reset at inter eNB handover and the procedure becomes very simple.
2) Data forwarding to target eNB
Source eNB forwards all PDCP SDUs including and succeeding the first PDCP SDU for which a positive acknowledgement was not received (unlike the original RAN2 agreement, this includes forwarding of PDCP SDUs whose positive acknowledgements were received). This is performed in order to support lossless handover.
Target eNB operation

1) Reordering of data forwarded via X2 and data routed via S1-U

Unlike the original RAN2 agreement, target eNB reorders data forwarded via X2 and data routed via S1-U. This is performed in order to avoid out-of-order delivery seen to layers above the radio protocol. This target eNB reordering can be performed by simply setting a ‘suspend timer’ in which target eNB suspends transmission processing of data routed via S1-U until the timer expires.
2) Prioritizing transmission of data forwarded over X2 and data routed over S1-U

Like the original RAN2 agreement, target eNB prioritizes transmission of data forwarded via X2 over transmission of data routed via S1-U when they exist in the buffer at the same time. This is performed in case data forwarding was not completed before the suspend timer expires in order to minimize out-of-order delivery seen to layers above the radio protocol.
3) Transmission to UE of data forwarded via X2

Like the original RAN2 working assumption, target eNB transmits to UE all data forwarded via X2.
With this solution, lossless handover can be supported but possibly with duplicate packets and out-of-order delivery seen to RoHC and/or layers above the radio protocol. Duplicate packets will occur if positive acknowledgements could not be received by source eNB for RLC SDUs which UE received in-sequence. Out-of-order might occur if data forwarding cannot be completed before the suspend timer at target eNB expires. Another aspect to be observed with this solution is that extra duplicate transmission will take place over the radio interface from the target eNB cell for those RLC PDUs and RLC SDUs which were received from source eNB but discarded by UE.
2.3 Solution 2 under new architecture (PDCP SN transfer)
Solution 2 is designed in aim to keep the following property of the original RAN2 agreement: Duplicate detection and reordering is performed by UE PDCP at inter eNB handover. With this solution, MAC/RLC states will be reset but PDCP SN will be transferred from source to target eNB and maintained by UE at inter eNB handover. Furthermore, it is noted that this solution necessitates the use of PDCP SN which is included in the PDCP header.
UE operation

1) RLC PDU discard (when detaching from source eNB cell)

Like the original RAN2 agreement, UE discards all RLC PDUs that cannot be reassembled into RLC SDU, and delivers RLC SDU received out-of-order to PDCP.

2) Duplicate detection (after moving to target eNB cell)

Like the original RAN2 agreement, duplicate detection is performed by UE at PDCP.

3) Reordering of HARQ/ARQ out-of-order that spans across inter eNB handover (after moving to target eNB cell)

Like the original RAN2 agreement, reordering of HARQ/ARQ out-of-order that spans across inter eNB handover is performed by UE at PDCP.
4) Reordering of data forwarded via X2 and data routed via S1-U to target eNB (after moving to target eNB cell)

Same as Solution 1.

5) Status exchange with target eNB (after moving to target eNB cell)

Same as Solution 1.

Source eNB operation

1) U-plane state transfer to target eNB
Unlike the original RAN2 agreement, source eNB transfers PDCP SN to target eNB. This is performed to allow duplicate detection and reordering of HARQ/ARQ out-of-order that spans across inter eNB handover by UE at PDCP.
2) Data forwarding to target eNB
Like the original RAN2 agreement, source eNB forwards only PDCP SDUs for which positive acknowledgements were not received (with their associated PDCP SN). This is performed in order to support lossless handover.

Target eNB operation

1) Reordering of data forwarded via X2 and data routed via S1-U

Same as Solution 1.

2) Prioritizing transmission of data forwarded over X2 and data routed over S1-U

Same as Solution 1.
3) Transmission to UE of data forwarded via X2

Same as Solution 1.
With this solution, lossless handover can be supported without any duplicate packets but possibly with out-of-order delivery seen to layers above the radio protocol. Out-of-order might occur if data forwarding cannot be completed before the suspend timer at target eNB expires. Another aspect to be observed with this solution is that extra duplicate transmission will take place over the radio interface from the target eNB cell only for those RLC PDUs which were received from source eNB but discarded by UE.
2.4 Solution 3 under new architecture (RLC SN and state variable transfer)
Solution 3 is designed in aim to keep the following property of the original RAN2 agreement: Duplicate detection and reordering is performed by UE at inter eNB handover. With this solution, MAC state will be reset but RLC SN will be transferred from source to target eNB and maintained by UE at inter eNB handover. Furthermore, it is noted that this solution does not necessitate the use of PDCP SN.

UE operation

1) RLC PDU discard (when detaching from source eNB cell)

Unlike the original RAN2 agreement, UE does not discard any RLC PDUs.

2) Duplicate detection (after moving to target eNB cell)

Like the original RAN2 agreement, duplicate detection is performed by UE, but at RLC.

3) Reordering of HARQ/ARQ out-of-order that spans across inter eNB handover (after moving to target eNB cell)

Like the original RAN2 agreement, reordering of HARQ/ARQ out-of-order that spans across inter eNB handover is performed by UE, but at RLC.
4) Reordering of data forwarded via X2 and data routed via S1-U to target eNB (after moving to target eNB cell)

Same as Solution 1.

5) Status exchange with target eNB (after moving to target eNB cell)

Same as Solution 1.

Source eNB operation

1) U-plane state transfer to target eNB
Unlike the original RAN2 agreement, source eNB transfers RLC SN to target eNB. This is performed to allow duplicate detection and reordering of HARQ/ARQ out-of-order that spans across inter eNB handover by UE at RLC.

2) Data forwarding to target eNB
Unlike the original RAN2 agreement, source eNB forwards only RLC PDUs for which positive acknowledgements were not received and PDCP SDUs that have not been processed for transmission. This is performed in order to support lossless handover.

Target eNB operation

1) Reordering of data forwarded via X2 and data routed via S1-U

Same as Solution 1.

2) Prioritizing transmission of data forwarded over X2 and data routed over S1-U

Same as Solution 1.
3) Transmission to UE of data forwarded via X2

Same as Solution 1.
With this solution, lossless handover can be supported without any duplicate packets but possibly with out-of-order delivery seen to layers above the radio protocol. Out-of-order might occur if data forwarding cannot be completed before the suspend timer at target eNB expires. Another aspect to be observed with this solution is that no extra duplicate transmission will take place over the radio interface from the target eNB cell.
2.5 Solution 4 under the new architecture (UMTS SRNS relocation base)
Solution 4 is based on the UMTS SRNS relocation procedure. With this solution , MAC/RLC states will be reset but ‘next send PDCP SN’ will be transferred from source to target eNB and ‘received in-sequence PDCP SN’ will be indicated from UE to target eNB at inter eNB handover. Furthermore, it is noted that this solution necessitates the use of PDCP SN which is counted internally within eNB and UE (i.e. PDCP SN is not included in the PDCP header).

UE operation

1) RLC PDU discard (when detaching from source eNB cell)

Same as Solution 1.

2) Duplicate detection (after moving to target eNB cell)

Unlike the original RAN2 agreement, duplicate detection cannot be performed by UE since MAC/RLC is reset and PDCP SN is not included in the PDCP header. Instead, ‘received in-sequence PDCP SN’ is signaled from UE to target eNB to avoid duplicate packets.
3) Reordering of HARQ/ARQ out-of-order that spans across inter eNB handover (after moving to target eNB cell)

Unlike the original RAN2 agreement, reordering of HARQ/ARQ out-of-order that spans across inter eNB handover cannot be performed by UE since MAC/RLC is reset and PDCP SN is not included in the PDCP header. Instead, RLC PDU discard is performed by UE to avoid HARQ/ARQ out-of-order spanning across inter eNB handover.
4) Reordering of data forwarded via X2 and data routed via S1-U to target eNB (after moving to target eNB cell)

Same as Solution 1.
5) Status exchange with target eNB (after moving to target eNB cell)

Unlike the original RAN2 working assumption, UE signals ‘received in-sequence PDCP SN’ to target eNB. This is performed in order to avoid having target eNB retransmit those PDCP PDUs which have been received in-sequence by the UE without their positive acknowledgements being received by source eNB.

Source eNB operation

1) U-plane state transfer to target eNB

Unlike the original RAN2 agreement, source eNB transfers ‘next send PDCP SN’ to target eNB. This is performed to allow status exchange between target eNB and UE after handover.
2) Data forwarding to target eNB

Same as Solution 1.
Target eNB operation

1) Reordering of data forwarded via X2 and data routed via S1-U

Same as Solution 1.

2) Prioritizing transmission of data forwarded over X2 and data routed over S1-U

Same as Solution 1.
3) Transmission to UE of data forwarded via X2

Unlike the original RAN2 agreement, target eNB does not transmit to UE all data forwarded via X2. Instead, target eNB only transmits those PDCP PDUs succeeding the ‘received in-sequence PDCP SN’ indicated by UE at inter eNB handover.
With this solution, lossless handover can be supported without any duplicate packets but possibly with out-of-order delivery seen to RoHC and/or layers above the radio protocol. Out-of-order might occur if data forwarding cannot be completed before the suspend timer at target eNB expires. Another aspect to be observed with this solution is that extra duplicate transmission will take place over the radio interface from the target eNB cell for those RLC PDUs and RLC SDUs which were received from source eNB but discarded by UE.
2.5 Comparison table
The performance provided by the solutions for DL data handling at inter eNB handover is summarized in Table 1 below.

Table 1 – Comparison of the solutions for DL data handling at inter eNB handover
	Topic
	Solution 1
	Solution 2
	Solution 3
	Solution 4

	Lossless HO
	Can be provided

	Duplication to RoHC and/or above PDCP
	Occurs for RLC SDUs received by UE but for which the ACKs are not received by source eNB

[Rank] Worst
	Does not occur

[Rank] Best

	Out-of-order to above PDCP
	Might occur if data forwarding does not complete before ‘suspend timer’ expiry

[Rank] No difference

	Extra duplicate Tx over radio
	Occurs for RLC PDUs received but not reassembled and RLC SDUs received but out-of-order at the time of handover

[Rank] Worst
	Occurs for RLC PDUs received but not reassembled at the time of handover

[Rank] In between
	Does not occur

[Rank] Best
	Same as Solution 1

[Rank]: Worst

	Complexity of the procedure
	No U-plane state transfer

[Rank] Best
	PDCP SN transferred from source to target eNB

[Rank] In between
	RLC SN and state variable transferred from source to target eNB

[Rank] Worst
	‘Next send PDCP SN’ transferred from source to target eNB and ‘received in-sequence PDCP SN’ indicated from UE to target eNB

[Rank] In between


3. Discussion on UL data handling at inter eNB handover
3.1 Properties of the original RAN2 agreement
In the original RAN2 agreement, lossless handover could be supported without any duplicate packets and out-of-order delivery seen to RoHC and/or layers above the radio protocol. Also, with the original RAN2 agreement, there was no need for any U-plane state transfer between eNBs as it was agreed to reset RLC and to not forward RLC PDU/SDUs from source eNB to target eNB.

3.2 Solution 1 under the new architecture (no U-plane state transfer)
Solution 1 is designed in aim to keep the following property of the original RAN2 agreement: No U-plane state transfer between eNBs. With this solution, MAC/RLC/PDCP states will be reset at inter eNB handover.

Source eNB operation

1) RLC PDU discard (when UE detaches from source eNB cell)

Unlike the original RAN2 agreement, source eNB discards both RLC PDUs that cannot be reassembled into RLC SDU and RLC SDUs received out-of-order. The latter is discarded in order to avoid out-of-order delivery seen to RoHC and/or layers above the radio protocol.
2) U-plane state transfer to target eNB
Like the original RAN2 agreement, source eNB does not transfer any U-plane state. This implies that MAC/RLC/PDCP states will be reset at inter eNB handover, and the procedure becomes very simple.

3) Data forwarding to target eNB
Like the original RAN2 agreement, source eNB does not forward any PDU/SDUs.

Target eNB operation

1) Duplicate detection (after UE moves to target eNB cell)

Unlike the original RAN2 agreement, duplicate detection cannot be performed by NW (i.e. target eNB) since MAC/RLC/PDCP is reset.

2) Reordering of HARQ/ARQ out-of-order that spans across inter eNB handover (after UE moves to target eNB cell)

Unlike the original RAN2 agreement, reordering of HARQ/ARQ out-of-order that spans across inter eNB handover cannot be performed by NW (i.e. target eNB) since MAC/RLC/PDCP is reset. Instead, RLC PDU discard is performed by source eNB to avoid HARQ/ARQ out-of-order spanning across inter eNB handover.
3) Status exchange with UE (after UE moves to target eNB cell)

Like the original RAN2 working assumption, target eNB does not signal any status to UE.

UE operation

1) RLC PDU discard (when detaching from source eNB cell)
Like the original RAN2 agreement, UE discards all RLC PDUs for which positive acknowledgements from source eNB were not received.

2) Retransmission to target eNB cell

UE retransmits all PDCP SDUs including and succeeding the first PDCP SDU for which a positive acknowledgement was not received from source eNB (unlike the original RAN2 agreement, this includes transmission of PDCP SDUs whose positive acknowledgements were received from source eNB). This is performed in order to support lossless handover.
With this solution, lossless handover can be supported but possibly with duplicate packets and out-of-order delivery seen to RoHC and/or layers above the radio protocol. Duplicate packets will occur if positive acknowledgements could not be received by UE for RLC SDUs which source eNB received in-sequence. Although the possibility is expected to be extremely low, out-of-order will occur if data routed from target eNB reaches Serving SAE GW before data routed from source eNB. Another aspect to be observed with this solution is that extra duplicate transmission will take place over the radio interface to the target eNB cell for those RLC PDUs and RLC SDUs which were received but discarded by source eNB.
3.3 Solution 2 under new architecture (Only PDCP SN transfer)
Solution 2 is designed in aim to keep the following property of the original RAN2 agreement: Duplicate detection and reordering is performed by NW (i.e. target eNB) PDCP at inter eNB handover. With this solution, MAC/RLC states will be reset but PDCP SN will be transferred from source to target eNB and maintained by UE at inter eNB handover. Furthermore, it is noted that this solution necessitates the use of PDCP SN which is included in the PDCP header.

Source eNB operation

1) RLC PDU discard (when UE detaches from source eNB cell)

Like the original RAN2 agreement, source eNB discards all RLC PDUs that cannot be reassembled into RLC SDU.
2) U-plane state transfer to target eNB
Unlike the original RAN2 agreement, source eNB transfers PDCP SN to target eNB. This is performed to allow duplicate detection and reordering of HARQ/ARQ out-of-order that spans across inter eNB handover by target eNB at PDCP.

3) Data forwarding to target eNB
Unlike the original RAN2 agreement, source eNB forwards PDCP SDUs received out-of-order (with their associated PDCP SN). This is performed to allow duplicate detection and reordering of HARQ/ARQ out-of-order that spans across inter eNB handover by target eNB at PDCP.
Target eNB operation

1) Duplicate detection (after UE moves to target eNB cell)

Like the original RAN2 agreement, duplicate detection is performed by NW, but at target eNB PDCP.

2) Reordering of HARQ/ARQ out-of-order that spans across inter eNB handover (after UE moves to target eNB cell)

Like the original RAN2 agreement, reordering of HARQ/ARQ out-of-order that spans across inter eNB handover is performed by NW, but at eNB PDCP.
3) Status exchange with UE (after UE moves to target eNB cell)

Like the original RAN2 working assumption, target eNB does not signal any status to UE.

UE operation

1) RLC PDU discard (when detaching from source eNB cell)

Same as Solution 1.

2) Retransmission to target eNB cell

Like the original RAN2 agreement, UE retransmits only PDCP SDUs (without resetting the PDCP SN) for which positive acknowledgements were not received from source eNB. This is performed in order to support lossless handover.
With this solution, lossless handover can be supported without any duplicate packets but possibly with out-of-order delivery seen to layers above the radio protocol. Although the possibility is expected to be extremely low, out-of-order will occur if data routed from target eNB reaches Serving SAE GW before data routed from source eNB (the possibility is even lower than that for Solution 1 as out-of-order PDCP SDUs are forwarded from source to target eNB). Another aspect to be observed with this solution is that extra duplicate transmission will take place over the radio interface to the target eNB cell only for those RLC PDUs which were received but discarded by source eNB.
3.4 Solution 3 under new architecture (RLC state transfer)
Solution 3 is designed in aim to keep the following property of the original RAN2 agreement: Duplicate detection and reordering is performed by NW (i.e. target eNB) at inter eNB handover. With this solution, MAC states will be reset but RLC SN will be transferred from source to target eNB and maintained by UE at inter eNB handover. Furthermore, it is noted that this solution does not necessitate the use of PDCP SN.

Source eNB operation

1) RLC PDU discard (when UE detaches from source eNB cell)

Unlike the original RAN2 agreement, source eNB does not discard any RLC PDUs.
2) U-plane state transfer to target eNB

Unlike the original RAN2 agreement, source eNB transfers RLC SN to target eNB. This is performed to allow duplicate detection and reordering of HARQ/ARQ out-of-order that spans across inter eNB handover by target eNB at RLC.

3) Data forwarding to target eNB

Unlike the original RAN2 agreement, source eNB forwards both RLC PDUs that cannot be reassembled into RLC SDU and RLC PDUs received out-of-order. This is performed to allow duplicate detection and reordering of HARQ/ARQ out-of-order that spans across inter eNB handover by target eNB at PDCP.
Target eNB operation

1) Duplicate detection (after UE moves to target eNB cell)

Like the original RAN2 agreement, duplicate detection is performed by NW, but at target eNB RLC.

2) Reordering of HARQ/ARQ out-of-order that spans across inter eNB handover (after UE moves to target eNB cell)

Like the original RAN2 agreement, reordering of HARQ/ARQ out-of-order that spans across inter eNB handover is performed by NW, but at eNB RLC.
3) Status exchange with UE (after UE moves to target eNB cell)

Like the original RAN2 working assumption, target eNB does not signal any status to UE.

UE operation

1) RLC PDU discard (when detaching from source eNB cell)

Unlike the original RAN2 agreement, UE does not discards RLC PDUs for which positive acknowledgements were not received from source eNB.

2) Retransmission to target eNB cell

Unlike the original RAN2 agreement, UE retransmits only RLC PDUs for which positive acknowledgements were not received from source eNB. This is performed in order to support lossless handover.

With this solution, lossless handover can be supported without any duplicate packets and but possibly with out-of-order delivery seen to layers above the radio protocol. Although the possibility is expected to be extremely low, out-of-order will occur if data routed from target eNB reaches Serving SAE GW before data routed from source eNB (the possibility is even lower than that for Solution 1 as out-of-order PDCP SDUs are forwarded from source to target eNB). Another aspect to be observed with this solution is that no extra duplicate transmission will take place over the radio interface to the target eNB cell.
3.5 Solution 4 under the new architecture (UMTS SRNS relocation base)
Solution 4 is based on the UMTS SRNS relocation procedure. With this solution, MAC/RLC states will be reset but ‘received in-sequence PDCP SN’ will be transferred from source to target eNB and PDCP SN will be maintained by UE at inter eNB handover. Furthermore, it is noted that this solution necessitates the use of PDCP SN which is counted internally within eNB and UE (i.e. PDCP SN is not included in the PDCP header).

Source eNB operation

1) RLC PDU discard (when UE detaches from source eNB cell)

Same as Solution 1.
2) U-plane state transfer to target eNB

Unlike the original RAN2 agreement, source eNB transfers ‘received in-sequence PDCP SN’ to target eNB. This is performed to allow status exchange between target eNB and UE after handover.

3) Data forwarding to target eNB

Same as Solution 1..

Target eNB operation

1) Duplicate detection (after UE moves to target eNB cell)

Unlike the original RAN2 agreement, duplicate detection cannot be performed by NW (i.e. target eNB) since MAC/RLC is reset and PDCP SN is not included in the PDCP header. Instead, ‘received in-sequence PDCP SN’ is signaled from target eNB to UE to avoid duplicate packets.

2) Reordering of HARQ/ARQ out-of-order that spans across inter eNB handover (after UE moves to target eNB cell)

Unlike the original RAN2 agreement, reordering of HARQ/ARQ out-of-order that spans across inter eNB handover cannot be performed by NW (i.e. target eNB) since MAC/RLC and PDCP SN is not included in the PDCP header. Instead, RLC PDU discard is performed by source eNB to avoid HARQ/ARQ out-of-order spanning across inter eNB handover.

3) Status exchange with UE (after UE moves to target eNB cell)

Unlike the original RAN2 working assumption, target eNB signals ‘received in-sequence PDCP SN’ to UE. This is performed in order to avoid having UE retransmit those PDCP PDUs which have been received in-sequence by source eNB without their positive acknowledgements being received by UE.
UE operation

1) RLC PDU discard (when detaching from source eNB cell)

Same as Solution 1.

2) Retransmission to target eNB cell

UE retransmits only those PDCP SDUs succeeding the ‘received in-sequence PDCP SN’ indicated by target eNB at inter eNB handover.
With this solution, lossless handover can be supported without any duplicate packets but possibly with out-of-order delivery seen to RoHC and/or layers above the radio protocol. Although the possibility is expected to be extremely low, out-of-order will occur if data routed from target eNB reaches Serving SAE GW before data routed from source eNB. Another aspect to be observed with this solution is that extra duplicate transmission will take place over the radio interface to the target eNB cell for those RLC PDUs and RLC SDUs which were received but discarded by source eNB.
3.6 Comparison table
The performance provided by the solutions for UL data handling at inter eNB handover is summarized in Table 2 below.

Table 2 – Comparison of the solutions for UL data handling at inter eNB handover
	Topic
	Solution 1
	Solution 2
	Solution 3
	Solution 4

	Lossless HO
	Can be provided

[Rank] No difference

	Duplication to RoHC and/or above PDCP
	Occurs for RLC SDUs received by source eNB but for which the ACKs are not received by UE

[Rank] Worst
	Does not occur

[Rank] Best

	Out-of-order to above PDCP
	Occurs if data routed from target eNB reaches Serving SAE GW before data routed from source eNB (low possibility)

[Rank] Worst
	Even lower possibility than Solution 1 since data is forwarded from source to target eNB

[Rank] Best

	Same as Solution 1

[Rank] Worst

	Extra duplicate Tx over radio
	Occurs for RLC PDUs received but not reassembled and RLC SDUs received but out-of-order at the time of handover

[Rank] Worst
	Occurs for RLC PDUs received but not reassembled at the time of handover

[Rank] In between
	Does not occur

[Rank] Best
	Same as Solution 1

[Rank] Worst

	Complexity of the procedure
	No U-plane context transfer

[Rank] Best
	PDCP SN transferred from source to target eNB

[Rank] In between
	RLC SN and state variable transferred from source to target eNB

[Rank] Worst
	‘Received in-sequence PDCP SN’ transferred from source to target eNB and then to UE

[Rank] In between


4. Any other issues that should be considered in conjunction
Another dimension of U-plane data handling at inter eNB handover that needs to be discussed is the handling of RoHC state. If RoHC state is to be reset, it is pointed out in [1] that with a eNB sojourn time (the time a UE stays in the cell of an eNB) of 5 seconds, the overhead incurred by resetting RoHC states at inter eNB handover is 1.5%. In addition, it is noted here that [2] states the following: “The channel between compressor and decompressor is required to not duplicate packets”. So with Solution 1 which might duplicate PDCP PDUs, RoHC context must be reset at handover.
5. Conclusion
This document summarized the discussion that took place over the RAN2 email reflector on data handling at inter eNB handover. With this discussion as a basis, if possible, it is proposed to decide on the desired Solution during RAN2#57bis. If this is not possible, at least the issues to be addressed in order to progress this should be identified during RAN2#57bis.
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