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1 Introduction

This contribution discussing and clarifies changes of the Flush_Timer when HO occurs while the Flush_Timer is running. In addition, it discusses the impact of value 0 for the Flush_Timer.
CR in R2-082586
2 Discussion and Proposal
A. In general, it is understood (nothing new here!) but not explicitly stated in TS 36.323 that when the HO of a DRB mapped to RLC AM occurs immediately after another HO, i.e.while the Flush_Timer and reordering window are running (started by the 1st HO), the operation will continue, with the Flush_Timer taking the new value indicated but RRC and continuing to run. The example below shows why this is a necessary and desirable behaviour:

- assume that upon 1st HO, the lower edge of the reordering window in the UE is PDU #2;
- 1st target eNb sends PDCP PDUs # 2, 3, 4 (forwarded to it on the X2 from source eNB) to the UE;
- PDU #4 is received well (and ack'ed to the 1st target eNB) and held in the RLC buffer, while PDUs #2 and 3 undergo HARQ/ARQ;
- 2nd HO occurs and PDU #4 is delivered to PDCP and stored in the reordering buffer;
- 1st target eNb forwards PDUs #2 and 3, but not 4 which was ack'ed already, to 2nd target eNb via X2; in addition 1st target receives PDUs # 5,6,7,8 on S1 and forwards them to the 2nd target eNodeB via X2;
- 2nd target eNb sends PDUs #2 and 3 and then 5-8 to the UE;
- UE delivers 2, 3 and 4 and 5-8 in order to the upper layers.
It can be seen from the example:

· that the window operation has to continue (otherwise PDU #4 would be discarded, resulting in unnecessary data loss) rather than being restarted at the 2nd HO; 

· that the adding of extra-time for the reordering window to run, by re-setting the value of the Flush_Timer upon 2nd HO, is desirable because there needs to be extra time to forward some extra PDUs, namely, in the given example, PDUs #5, 6, 7 and 8, arrived on S1 at the 1st target while it was handling incoming X2 traffic from the source eNb. 
Other benefits of being able to change the value of the Flush_timer while running is that it allows an eNodeB to adjust Flush_Timer values when the initially guessed value was either too small or too large. 

Proposal 1. Explictly describe/clarify the reordering window and Flush_Timer continuation behaviour at subsequent HOs. 

B. In general, the reordering window has to run due to possible lack of tight coordination between the source eNb and the UE, under the uncertain RF conditions that many times characterize the moments immediately preceding a handover. There can be circumstances however, when the running of the reordering window immediately following the HO of a DRB mapped onto RLC AM may not be necessary. Some examples:

· intra-eNodeB HO, when both the target and the source are aware that all the transmitted DL PDUs have been properly acknowledged by the UE.

· deployments where areas of good signal from several eNodeBs are well overlapped, and the HO commands are used primarily for load balancing, rather than to save the connection from bad RF. In this case the source eNodeB maybe configured to wait until all the transmitted DL PDUs have been acknowledged by the UE and only then issue the HO command.

Using the value 0 for the Flush_Timer is consistent with the current text, because the Flush_Timer represents the amount of time the reordering window runs following HO.  To further maintain consistency and align with the point A of this contribution, the setting of the value of the Flush_Timer to 0 while it is running, should be seen as a stop command for the reordering window.
Proposal 2. Clarify the meaning and effect of setting the Flush_Timer to 0.
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