Temporary Document

Page 2
-


3GPP TSG SA WG2 Architecture — S2#58
S2-072740
25 - 29 June 2007

Orlando, FL, USA

Source:
Nortel

Title:
In Sequence data delivery of data received over X2 and S1

Document for:
Discussion and Approval

Agenda Item:
8.2.6

Work Item / Release:
SAE / Rel8

Abstract of the contribution:

This contribution clarifies how target eNodeB can ensure in sequence delivery of data arriving over X2 and S1 without need of GTP-U SN: target eNodeB should forward packets received over X2 before packets received over S1 interface.

Introduction

In their LS (LS R2-072326) RAN2 indicate that they have discussed user plane data handling during inter eNB handovers and have come to the following conclusions:

· PDCP SNs are maintained during HO

· Source eNB Selectively Forwards non-acknowledged downlink PDCP SDUs along with their PDCP SN to target eNB. 

· Source eNB also forwards uplink PDCP SDUs along with their PDCP SN that are received out-of-sequence to target eNB

· Reordering is performed at PDCP layer based on PDCP SN for both uplink and downlink packets.

As a consequence, PDCP Sequence Number handling ensures that the UE can re-sequence the received PDCP packets, even during a HO with forwading of PDCP SN information (detail is FFS in RAN groups) from a source to a target eNodeB to handle PDCP packets transferred from source to target eNodeB.

Nevertheless, during such HO procedure, a target eNodeB will not only receive packets from the source eNodeB but also from the Serving GW (over the S1-U interface). 

To allow the UE to retrieve the correct sequence of received packets, SA2 needs to clarify how the target eNodeB ensures that correct PDCP Sequence Number are provided for the two flows of data received (data arriving from the X2 interface and from the S1 interface).
Discussion

RAN group describes a mechanism to ensure that data received over the X2 interface are send with appropriate PDCP Sequence Number values, in line with PDCP SN used at the Source eNodeB side, to ensure that the UE is able to determine the correct sequence of data (The mechanism is FFS in RAN, the Source eNodeB can for example send allocated PDCP SN to the target eNodeB, this is not the subject of this contribution).

Nevertheless, the Target eNodeB will also receive data over the S1 interface from the Serving GW.

In order to ensure that the UE can determine a correct sequence, the target eNodeB has to determine which PDCP SN to allocate to data received over the S1-U interface.  
Can the Target eNodeB use the GTP-U SN?
In 3G, latest GTP-U SN received over the Iu interface at the source side was provided to the target access so that the target access can determine order of GTP-U packets and allocate the PDCP SN accordingly. This was possible because the GGSN allocating the GTP-U SN was not modified (no GGSN relocation in 3G).

In LTE, a Serving GW can be relocated during HO procedure and there is no interface between Serving GW to retrieve the latest used GTP-U Sequence Number. As a consequence, it is expected that during HO procedure, the new Serving GW will restart GTP-U SN.

As a consequence, the Target eNodeB cannot use GTP-U SN received over the S1 interface (if any) to ensure in sequence delivery of data received over X2 and over the S1 interface.

Note: it is even not sure that we will need a GTP SN over S1 interface, this is FFS.

Can Target eNodeB wait the end of X2 data transfer before starting S1 data transfer:

To ensure in sequence data delivery of data received over X2 and S1, a simple solution is that the target eNodeB stops sending data received over the X2 interface when it starts sending data received over the S1 interface and generate PDCP SN based on the last one used by the Source eNodeB (either received in the last data over X2, or received as an explicit parameter, this is a decision to be taken in RAN groups).
Two possibilities exists:

- A simple timer management in the Target eNodeB to avoid additional signalling over the X2 interface:
· When the UE arrives in the Target eNodeB, Target eNodeB starts a timer. 

· During this timer, target eNodeB forwards all DL PDUs received over the X2 interface to the UE and can buffers data received over the S1-U interface.

· At the timer expiry, the Target eNodeB starts forwarding DL PDUs that are received over the S1 interface with new PDCP SN, greater that the latest PDCP SNs used for PDUs received over the X2 interface.
- The Source eNodeB explicitly advices the Target eNodeB when data forwarding is finished.

With both approach, the Target eNodeB then start forwarding DL PDUs that are received over the S1 interface with new PDCP SN, greater that the latest PDCP SNs used for PDUs received over the X2 interface.

Conclusion
It is proposed to agree that that during a HO procedure:

· In case of Serving GW change, target Serving GW restarts the GTP-U SN (if used).
· Target eNodeB forwards DL PDUs received over the X2 interface to the UE before starting to send data received over the S1-U interface, it can buffer data received over the S1-U interface.

· When the Target eNodeB starts forwarding DL PDUs that are received over the S1-U interface, it provides PDCP SN, greater that the PDCP SN used for PDUs received over the X2 interface.

Associated updates for HO procedure between LTE and 2G/3G and SAE HO will be needed.
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