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Introduction
This contribution introduces a solution to achieve lossless PDCP SN reconfigurations.
Discussion
[bookmark: _Toc282191596]Normally there should be no reason for changing the SN length because the initial SN length should in most cases be sufficient. However, there may be a need for changing the SN length at handover, because one of the two nodes involved in the handover may support a different SN range set.
If, for example, a radio bearer is configured a high SN value by a node because it carries a high data rate service, and the UE moves to a node not supporting that format, then it is necessary to shorten the SN length at handover. Also, we will have the opposite case, when a UE is configured with a small SN value and moves to a target node that supports a larger SN format, then the target node may need to extend the SN length due to the higher data rates which may be supported by this node. 
Hence, we have the following cases for handling the PDCP SN format at handover:
1. Both in the source and in the target node support and configure the same SN value.
This case is handled without any data losses.
2. The target node supports a different set of SN values or the target node configures a SN value higher than the configured by the source node: the SN length needs to be extended.
This case is handled without any data losses.
3. The target node supports a different set of SN values or the target node configures a SN value lower than the configured by the source node: the SN length needs to be shortened.
This case is handled with data losses
We consider that it is sufficient to change PDCP SN length only during handover when MAC layers are reset and PDCP and RLC re-established. Changing the PDCP SN length at any time would be more complex to specify and may require updates of the PDCP SN field of PDCP PDU(s) that are buffered in the RLC and the MAC layers.
[bookmark: _Toc471390345][bookmark: _Toc476646721][bookmark: _Toc477945598][bookmark: _Toc478041743][bookmark: _Toc478131258]PDCP SN length may be reconfigured only during a handover
How to achieve lossless reconfigurations
A similar solution as for the case in which the SN length is maintained or increased can be applied for when the SN length is reduced. There are few aspects are needed to cope with the SN length reduction. 
Unlike for the case in which the SN length is maintained or increased, in this case (SN length is reduced), the target cell needs to assign new SN values to each packet. This is needed since the target window space is smaller than the source window space, and the forwarded packets need a SN in the new target window space. 
Since the HFN and SN (COUNT value) is key to perform encrypting PDCP packets, both the UE and the NW must have the same start value. Therefore, the easiest approach is simply to start from the initial values: HFN set to zero and SN set to zero.
The UE would follow a similar procedure as today i.e. the UE forwards all PDCP SDUs to higher layers, even if there are holes in the sequence number range, and resets the SN and HFN values. 
The network can then retransmit all packets which were forwarded by the source target. 
This is the simplest alternative to achieve lossless reconfiguration. This solution has the only inconvenience that the network may retransmit all packets which the source cell forwarded to the target cell. However, some of those packets could have been received by the UE. 
To limit the retransmissions, the network could request the UE to transmit a status report. The question to solve here is the format of such report. A solution which does not help is to use the SN length configuration of the target cell. The reason is that the UE cannot report PDUs which are outside of the target window space.
It has been discussed before in LTE if the UE could transmit a “FMS” to the target cell utilizing the format configured by the source cell. However, this forces the target cell to anyway support the source cell format. A format which is more useful is the COUNT value (i.e. the HFN + SN). This does not force the target cell to support a concrete SN length. The target cell can simply compare the COUNT values provided by the UE and the source cell and identify what is received and what is missing. This will uniquely identify each PDU received from the source cell. 
This solution has limited complexity and avoids losing data when a HO is performed and the SN length is reduced; thus, this solution is preferred. 
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[bookmark: _Toc476646722][bookmark: _Toc477945599][bookmark: _Toc478041744][bookmark: _Toc478131259]For lossless handover reconfigurations and when SN length is reduced, the procedure is:
a. [bookmark: _Toc477945600][bookmark: _Toc478041745][bookmark: _Toc478131260]Forward unacknowledged packets: HFN, SN, and user data
b. [bookmark: _Toc477945601][bookmark: _Toc478041746][bookmark: _Toc478131261]Reset HFN and SN at the target node/UE
c. [bookmark: _Toc477945602][bookmark: _Toc478041747][bookmark: _Toc478131262]A FMS-like report to target is sent (with a COUNT value to report unacknowledged PDUs)
Proposals
We kindly request RAN2 to discuss and agree on:
Proposal 1	PDCP SN length may be reconfigured only during a handover
Proposal 2	For lossless handover reconfigurations and when SN length is reduced, the procedure is:
a.	Forward unacknowledged packets: HFN, SN, and user data
b.	Reset HFN and SN at the target node/UE
c.	A FMS-like report to target is sent (with a COUNT value to report unacknowledged PDUs)
[bookmark: _Toc471390346][bookmark: _In-sequence_SDU_delivery]
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