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Abstract of the contribution:

Misalignment in the transmission of end marker packets is proposed to be corrected and it is further proposed that user plane-related resource release should depend on the eNB implementation.
1 Introduction
End marker packets are useful in a viewpoint of TCP throughput [1]. Upon eNB and S-GW relocation, the S-GW and P-GW send end marker packets, respectively, on the old path immediately after switching the path in order to assist the reordering function in the target eNB [2]. Reception of end marker packets in the source eNB ensures that there is no packet to be sent to the source eNB and thus the source eNB may release user plane context as necessary.
This contribution deals with issues with respect to the end marker packet. These issues are specified and related proposals are made from the next sections.
2 Discussion
2.1 Misalignment
In two Stage 2 specifications [2], [3], it is clearly stated that the end marker packets are sent “immediately after switching the path.” The procedural flow in [3] faithfully reflects this, i.e. the end marker packets are transmitted after the S-GW receives the Modify Bearer message and switches the downlink path and before it sends the Modify Bearer Response message as depicted in Figure 1.
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Figure 1: Edited Figure 10.1.2.1.1-1 in [3]
The procedural flow in [2] is somewhat different as presented in Figure 2. The transmission of end marker packets is depicted in step 5 whereas sending the Modify Bearer Response is performed in step 3b. We believe that this may bring a wrong insight. Hence, it is proposed

Proposal 1: To correct the procedural flow in [2] so that it represent the idea that end marker packets are sent immediately after switching the path as in [4].
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Figure 2: Edited Figure 5.5.1.1.2-1 in [2]
2.2 User plane-related resource release
In case of X2-based handover, end marker packets are delivered to the source eNB if the S-GW relocation has not occurred for Rel-11 and earlier releases; note that end marker transmission by the P-GW has been standardized in Rel-12 [1]. Thus, the Rel-11 or earlier release source and target eNBs cannot always expect that they will receive end marker packets.
As a result, the Rel-11 or earlier release source eNB shall not resort only on the condition, that the eNB receives end marker packets, to release user plane-related resource. Possible additional conditions on the decision to release user plane-related resource in the Rel-11 or earlier release source eNB may include followings:
A. The eNB receives an indication that the S-GW has been relocated;
· Standardization impact is required.

B. The eNB receives the UE CONTEXT RELEASE message;
· If end marker packets are delivered later than the UE CONTEXT RELEASE message, there might be packet loss.

C. The timer is expired; and
· If the timer is too short, packet loss is anticipated; if the timer is too long, the UE might not receive the DL data until the timer expires.
D. Combination of at least two above conditions.

It is generally foreseen that eNBs may have programmed with their own conditions. Considering a variety deployment scenarios and network-dependent issues, it does not seem viable to converge to one alternative or one specific combination. Thus, it is proposed:
Proposal 2: To let the Rel-11 or earlier release source eNB decides the release of user plane-related resource based on its implementation.
3 Conclusion

Issues on the end marker packet has been described and following proposals are made:

Proposal 1: To correct the procedural flow in [2] so that it represent the idea that end marker packets are sent immediately after switching the path as in [4].
Proposal 2: To let the Rel-11 or earlier release source eNB decides the release of user plane-related resource based on its implementation.
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Annex

Through [1], the end marker transmission has become available in case of S-GW relocation during the S1-based handover procedure. However, availability of the end marker transmission in case the S-GW is not relocated during the S1-based handover is not clearly described. It is proposed that SA2 discusses if clarification is required.
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