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1. Introduction
This document clarifies the handling of U-plane during Inter 3GPP RAT Handover, in particular from E-UTRAN to UTRAN.
2. Status of the standardisation
The handling of U-plane in the Inter 3GPP RAT Handover is stated in the following:

· TS36.300: 
· The principle of Inter RAT Handover. With regard to the U-plane handling, it is stated that:
5.
Mechanisms for avoiding or mitigating the loss of user data (i.e. forwarding) can be used until the 3GPP Anchor determines that it can send DL U-plane data directly to the target system.

8.
Similar handover procedure should apply for both Inter RAT Handover and intra-LTE Handover with EPC node change.
· TS23.401: 

· Overall information flow including C-plane and U-plane.

· Both option of direct and indirect data forwarding are considered.
However, the following U-plane handling still needs to be clarified.
· PDCP SN continuity
· Source eNB and Target RNC behaviour during DL data forwarding
3. Issues on U-plane handling in Inter 3GPP RAT Handover (E-UTRAN to UTRAN)
3.1. PDCP SN continuity
The following issues should be discussed:
· Is there any requirement or necessity on PDCP SN continuity for Inter 3GPP RAT Handover?
It is foreseen that there will be significant complexity to perform PDCP SN continuity during Inter RAT Handover, due to the following reason:

· Different SN bit field between E-UTRAN and UTRAN PDCP PDU

· It is likely that the PDCP entity in the UE would be different for UTRAN and E-UTRAN. Hence, it would be easier if the PDCP is reset.
· If PDCP SN continuity is required, PDCP SN status transfer procedure between CN and RNC needs to be specified.
3.2. UL Data Forwarding

· Is there a necessity to perform UL Data Forwarding?
· It is considered that it would be easier if the UE perform cumulative re-transmission of UL data starting from 
the UL data which the ACK is not received yet, with reset PDCP SN, as it is shown in figure 1.
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Figure1. UE cumulative re-transmission in E-UTRAN → UTRAN Handover

3.2. DL Data Forwarding
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The data forwarding between E-UTRAN and UTRAN can be performed in direct and indirect manner, such as shown in figure2.

Figure2. Direct, Indirect Data Forwarding
3.2.1. Reordering within GTP-U Tunnel

In UMTS, the GTP-U SN is an option, and the GTP-U protocol entity must perform the re-ordering for the bearer which sequence delivery is required.

In E-UTRAN, the option of GTP-U SN inclusion for each bearer is likely to be adopted and the behaviour of GTP-U protocol entity should be the same as it is in UMTS, i.e. for bearer which sequence delivery is required, eNB may GTP-U SN and perform the re-ordering within each GTP-U tunnel
3.2.2. Reordering/prioritisation between GTP-U Tunnel

However, considering that the tunnel for forwarding data and the tunnel for downlink data from CN is likely to be different, the RNC will need to perform prioritisation between the forwarding data and the DL data from CN. 

Target RNC behaviour during data forwarding for prioritisation between GTP-U Tunnels:
Upon receipt of forwarding data and downlink data from Iu, the RNC prioritises the sending of forwarding data to the UE. The prioritisation of the forwarding data from the source eNB prior to the downlink data from CN is done in an implementation dependent manner, e.g. timer in RNC or reading the end marker packet if RNC is equipped with the new GTP-U version.
3.2.3. Source eNB and RNC handling towards the PDCP SN 
With the assumption that the PDCP SN Continuity is not required during E-UTRAN→ UTRAN handover, the following  PDCP SN handling in Source eNB and RNC when performing data forwarding needs to be discussed.

Source eNB:

· Towards the data already within the buffer and having PDCP SN, there are two alternative

· Alt.1: The Source eNB forwards the data with the PDCP SN

· Alt.2: The source eNB forwards the data without the PDCP SN 

· The source eNB forwards the data not yet having  SN and the fresh data coming from S1 to the target RNC (via direct or indirect tunnel)

Target RNC:

· Upon receipt of forwarding data, there are two alternative for the Target RNC behaviour:

· If the source eNB behaviour is Alt.1:
The RNC shall ignore the SN in the PDCP PDU Number header extension if it is  coming from GTP-U forwarding tunnel

· If the source eNB behaviour is Alt.2:
There is no impact in RNC. (RNC do nothing)
4. Proposal on the way forward 
· With regard to PDCP SN continuity and related UL Data Forwarding, DoCoMo prefers not to have PDCP SN Continuity and not to perform UL Data Forwarding to simplify the handover procedure. 
It is proposed to consult and confirm this assumption with RAN2.
· It is proposed for RAN3 to discuss the issue in section 3.
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