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1.
Introduction
At RAN2#60bis, following is agreed:
	1) The SDU discard timer is configured by RRC signalling, in the PDCP IE.
2) The SDU discard timer can optionally be configured per DRB for DRB’s using RLC AM or RLC UM.  It cannot be configured for SRB’s.

3)  When the SDU discard timer expires, RLC will not discard RLC SDU’s that are already transmitted with an RLC SN. [This can be revisited if SA2 would not agree that the delay values are soft-bounds]

4) Agree that we will not have an MRW procedure [This can be revisited if SA2 would not agree that the delay values are soft-bounds]


In this document, we discuss the impact of 4) on HO procedure.
2.
Discussion
Regarding Handover procedure, following is stated in TS 36.323:
	5.5.1.3
Re-transmission of PDCP SDUs in the uplink

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

-
re-transmit all uplink PDCP SDUs starting from the first PDCP SDU for which the successful delivery of the corresponding PDCP PDU has not been confirmed by lower layers;

-
perform header compression if applicable and ciphering as specified in subclauses 5.2 and 5.3. on the PDCP SDUs.

5.5.1.4
Reception of a PDCP status report in the downlink

When a PDCP status report is received in the downlink, for radio bearers that are mapped on RLC AM the UE shall:

-
for each PDCP SDU with the bit in the bitmap set to '1' the corresponding PDCP PDU and PDCP SDU are discarded. If the corresponding PDCP PDU has already been submitted to lower layers the discard is indicated to lower layers.


With the agreement of RAN2 #60bis and the current PDCP behaviour in mind, following figure 1 shows the scenario where undesirable handling occurs.
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Fig.  1 Example of unnecessary TX
Following is the description of figure 1:

At T0: TX PDCP entity at UE sends PDCP SDU 1-6 to RLC. TX RLC transmits these using RLC PDU 1-6. But, only RLC PDU 1 acknowledged by RX RLC. RLC PDU 2-6 is also received by RX RLC but status report for this has not been sent yet. PDCP 1-6 is delivered to upper layer at RX side.

At T1: Handover occurs. RLC entity is reset at both sides. TX PDCP entity sends all PDCP SDUs after PDCP SDU 2 which is the next PDCP SDU that is the last in-sequence acknowledged. RLC entity sends these PDCP SDUs using RLC PDU A-G. RX PDCP sends PDCP Status Report to TX PDCP entity. 
At T2: Before receiving PDCP Status Report, the RLC entity keeps exchange RLC PDUs with peer entity.

At T3: PDCP Status Report from RX side arrives at TX PDCP entity and reception of PDCP SDU 2-6 is acknowledged. TX PDCP entity deletes PDCP SDU 2-6 and sends discard indication to RLC entity about these discarded PDCP SDUs. But RLC entitie keeps transmitting of RLC PDU A-G.
In above scenario, there is no further need for TX RLC entity to keep transmitting RLC PDU A-G after T3. But because there is no mechanism such as MRW, the TX RLC has to re-transmit these RLC PDUs until ACKs for these RLC PDUs are received. This leads to a waste of radio resources due to unnecessary transmission. In addition to that, there is an impact on QoS because later packets such as PDCP SDU 7-8 in the above example will experience additional delay due to the transmission of previous PDUs. 
Thus, our thinking is that a mechanism that can be used to avoid unnecessary transmission in RLC is needed. Initially, following possibilities are foreseen:

· Option 1: MRW procedure is adopted with a condition that the MRW mechanism is used only during HO procedure. Or, other procedure to prevent unnecessary transmission can be pursued.

· Option 2: At HO, TX PDCP entity starts transmission of PDCP SDU only after the PDCP Status Report is received. After the PDCP Status report reception, TX PDCP entity starts transmission of the negatively-acknowledged PDCP SDUs and PDCP PDUs which have never been transmitted.

· Option 3: At HO and before the reception of PDCP Status Report, TX PDCP entity can start transmission of PDCP PDUs which have never been transmitted. After PDCP Status Report is received, TX PDCP also starts transmission of PDCP PDUs which are negatively acknowledged. But this requires a change of current PDCP re-ordering behaviour in Ts 36.323.
BTW, RAN2 agreed on the current behaviour in section 5.5.1.3 of 36.323 and option 2 was not preferred solution in several meetings ago. Then, choice will be between option 1 and option 3.
But, first of all, RAN2 should discuss whether the overhead and delay in the above scenario is acceptable or any mechanism to handle the situation is needed.
3.
Conclusion
It is proposed that RAN2 discuss whether the overhead and delay is acceptable or any mechanism is needed.

If it is agreed to prevent the scenario, it is further proposed to discuss options listed in section 2 and select appropriate one. 
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