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1. Introduction
The current specification TS36.300 [1] describes that “in-sequence delivery of upper layer PDUs during handover is based on a continuous PDCP SN and is provided by the re-ordering function at the PDCP layer”.
With keeping this agreement, we propose an enhancement of the continuous PDCP SN approach to more generic one, namely, semi-continuous PDCP SN approach. This approach can provide continuous PDCP SN by adjusting offset to 0 and can also enable non-continuous PDCP SN by adjusting offset to some value.
2. Discussion
Continuous PDCP SN approach is specified by current specification. However, in the case where there are no PDCP SDUs from X2 but some PDCP SDUs from S1, some mandatory approach for sequencing S1 data should be needed because current specification doesn’t specify such sequencing method.
2.1. Related Latest Agreements
In order to provide in-sequence delivery based on the continuous PDCP SN approach, RAN2 and RAN3 have agreed the following source eNB behaviour for DL data transmission
· The source eNB forwards all downlink PDCP SDUs with their SN that have not been acknowledged by the UE to the target eNB [1].
· The source eNB shall stop assigning SNs and process SDUs once it has provided the next-to-be-assigned-SN-info to the target, consequently PDCP SDUs that are forwarded after that moment shall not contain any PDCP SN [2].
In addition, RAN2 and RAN3 have agreed the following target eNB behaviour for DL data transmission.
· The target eNB prioritizes all downlink PDCP SDUs forwarded by the source eNB [1].
· The next PDCP SN the target should use when assigning PDCP SN to SDUs not yet having an SN will be provided via X2AP protocol means [2].
2.2. Possible Prioritization at the Target eNB
With agreements described in Section 2.1, we assume that the prioritization is implementation issue because any prioritization methods at the target eNB are not specified. We thus consider the following prioritization cases.

· Case 1: The target eNB would stop transmission of S1 data until the data forwarding is completed as shown in Fig. 1(a). The completion of data forwarding could be judged for example by “S1 Waiting Timer” as proposed in [3].
· Case 2: The target eNB would send packets from S1 if there are no PDCP SDUs forwarded from the source eNB via X2 but there exist S1 data from the S-GW via S1 as shown in Fig. 1(b).

· Pros

· The PDCP SN is completely continuous.
· Cons

· S1 data (GTP SDU4 and GTP SDU5) are unfortunately waited for the transmission until the S1 Waiting Timer is expired.
· An imbalance in the eNB buffers for users that have moved to the target eNB and for users resident at that eNB, which may give negative impacts on e.g. QoS management.
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Fig. 1(a): Case 1
· Pros

· S1 data (GTP SDU4 and GTP SDU5) could be transmitted to the UE immediately after wireless resources are available.

· Cons
· The PDCP SN may not be continuous, i.e., some mandatory method is needed for sequencing of S1 data.
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Fig. 1(b): Case 2
2.3. Possible PDCP SN handling at the Target eNB
With agreements described in Section 2.1, we assume that the target eNB would use the next PDCP SN provided via X2AP either for sequencing of X2 data not yet having a PDCP SN or for sequencing of S1 data. In the following section, we would propose the PDCP SN handling in the case of Cases 1 and 2.
3. Proposal
3.1. PDCP SN Handling (Case 1)
In that case, it should be considered two cases: (a) the data forwarding is activated and thus the source eNB forwards PDCP SDUs stored in the PDCP SDU buffer, and (b) the data forwarding is activated but there are no forwarded data.
Considering Case (a), we propose that in Case (a) the PDCP SN provided via X2AP should be applied to X2 data not yet having a PDCP SN whilst in Case (b) the PDCP SN provided via X2AP should be applied to S1 data after appropriate timing. Fig. 2(a) shows an example of the proposed solution.
Proposal 1: The PDCP SN provided via X2AP should be applied to X2 data not yet having an SN or S1 data when X2 data is not forwarded in a way that PDCP SN (S1 data) = PDCP SN (notified via X2AP).
3.2.  PDCP SN Handling (Case 2)
In that case, we think that offset-based SN proposed in [4] is useful because such prioritization method is potentially beneficial for the purpose of latency reduction in the case of X2 congestion (e.g., train cases), QoS reasons, or reduction of buffering overhead at the target eNB. Therefore, we propose that the next PDCP SN provided via X2AP should be applied to X2 data not yet having a PDCP SN. In addition, it should be used for supplemental PDCP SN information in order for sequencing of S1 data in a way that PDCP SN (S1 data) = PDCP SN (via X2AP) + offset. Note that when offset = 0, Proposal 2 is equal to Proposal 1. We therefore propose the offset value is provided dependent on the prioritized algorithm in HANDOVER COMMAND. Fig. 2(b) shows an example of the proposed solution.
Proposal 2: The next PDCP SN provided via X2AP should be used for sequencing of S1 data in a way that PDCP SN (S1 data) = PDCP SN (notified via X2AP) + offset.
Proposal 3: The offset value is possibly provided dependent on the prioritized algorithm for forwarded PDCP SDUs in HANDOVER COMMAND.


[image: image3.emf]STOP

SeNB

S-GW

TeNB

PDCP SDU 3

PDCP SDU 2

PDCP SDU 1

nexttobeassignedSN = 5

SN = 6

offset = 0

PDCP SDU 4

GTP SDU 1

GTP SDU 2

SN = 5+offset

      = 5


Fig. 2(a): Proposed Solution (Case 1)
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Fig. 2(b): Proposed Solution (Case 2)
4. Conclusion

The current specification TS36.300 [1] says that in-sequence delivery of upper layer PDUs during handover is based on a continuous PDCP SN. With keeping this agreement, we propose an enhancement of the continuous PDCP SN approach to more generic one, namely semi-continuous PDCP SN approach.
Proposal 1: The PDCP SN provided via X2AP should be applied to not only X2 data not yet having an SN but also S1 data in a way that PDCP SN (S1 data) = PDCP SN (notified via X2AP).
Proposal 2: The next PDCP SN provided via X2AP should be used for sequencing of S1 data in a way that PDCP SN (S1 data) = PDCP SN (notified via X2AP) + offset.
Proposal 3: The offset value is possibly provided dependent on the prioritized algorithm for forwarded PDCP SDUs in HANDOVER COMMAND.
~ Text Proposal ~

10.1.2.1.1
C-plane handling
Steps 7 to 15 provide means to avoid data loss during HO and are further detailed in 10.1.2.1.2 and 10.1.2.3.

7
The source eNB generates the HANDOVER COMMAND (RRC message) towards the UE. The HANDOVER COMMAND includes the transparent container, which has been received from the target eNB. The source eNodeB performs the necessary integrity protection and ciphering of the message. The UE receives the HANDOVER COMMAND with necessary parameters (i.e. new C-RNTI, dedicated RACH preamble, possible starting time, target eNB SIBs, PDCP SN offset value, etc) and is commanded by the source eNB to perform the HO.
10.1.2.3
Data forwarding
In-sequence delivery of upper layer PDUs during handover is based on a continuous PDCP SN or offset based PDCP SN if the offset value is indicated in HANDOVER COMMAND and is provided by the re-ordering function at the PDCP layer, which can be activated at least during inter-eNB mobility:
~ End ~
5. References

[1] CR0004 for TS36.300 v8.1.0.
[2] R3-071747, “Agreements and open issues on SN during data forwarding”, Ericsson.

[3] R3-070539, “DL forwarding and reordering”, NTT DoCoMo.

[4] R2-073065, “PDCP SN Handling at Handover”, Nokia, Nokia Semens Networks.























































































































































































Page 1 of 4
3GPP


_1252840437.vsd
�

�

SeNB


S-GW


TeNB



_1252843197.vsd
�

�

テキスト ボックスの高さとそのボックスに付いている角かっこが、テキストの入力に従って増減します。ボックスの幅を変更するには、横側のハンドルをドラッグします。�

至急!�

�

�

SeNB


S-GW


TeNB



_1252843334.vsd
�

�

テキスト ボックスの高さとそのボックスに付いている角かっこが、テキストの入力に従って増減します。ボックスの幅を変更するには、横側のハンドルをドラッグします。�

至急!�

�

�

SeNB


S-GW


TeNB



_1252521705.vsd
�

�

SeNB


S-GW


TeNB



