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1. Introduction 

This contribution discuss the format of the forwarding data with regards to the U-plane option 3C (which is Split bearer option) and U-plane option 1A (which is SCG bearer option) and proposed stage 2 description.
2. Discussion
2.1 The Content of the forwarding data
In Rel8, for the RLC-AM DRBs, the format of the forwarding data is the PDCP SDUs with their PDCP SN that have not been acknowledged by the UE.  The PDCP SN of forwarded SDUs is carried in the "PDCP PDU number" field of the GTP-U extension header. The target eNB shall use the PDCP SN if it is available in the forwarded GTP-U packet. 
For the dual connectivity U-Plane option 3C (which is the split bearer option as described in baseline CR [R2-140906]), the data format that is received in SeNB from the MeNB is the PDCP PDU == RLC SDU.
There are two alternatives for the format of the forwarding data:
Alt.1:  The format of the forwarding data is the PDCP SDU from SeNB to MeNB
Alt.2:  The format of the forwarding data is the PDCP PDU from SeNB to MeNB

Alt.1 will be same as today format of the forwarding data. It means the SeNB needs to indicate the PDCP SN in the "PDCP PDU number" field of the GTP-U extension header. 
Alt.2 will be new which is different from today.
The RLC in SeNB is not supposed to look into the PDCP SN in the PDCP header, in fact, the RLC is not supposed to extract out the PDCP SDU therefore it is believed that the Alt. 2 will be the best to go because the RLC in SeNB will only need to forward what it received and no need to extract information from the PDCP PDU header.  There will be no need for the SeNB to indicate the PDCP SN which mean no need to set in the “PDCP PDU number” field of the GTP-U extension header.
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Figure 1 PDCP PDU sending in normal situation 
(For U-Plane option 3C)
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Figure 2 PDCP PDU forwarding during SCG modification (e.g. SCG release)
(For U-plane option 3C)


For the dual connectivity U-Plane option 1A (which is SCG bearer option), since each MeNB and SeNB has its PDCP layer for the bearer service, the data forwarding format from SeNB will be similar to what we have today i.e. the PDCP SDU and with indication of PDCP SN in the "PDCP PDU number" field of the GTP-U extension header.
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Figure 3 PDCP PDU forwarding during SCG modification (e.g. SCG release)
(For U-Plane option 1A)


Proposal 1: it is proposed that the data format of the forwarding data for Split bearer option from SeNB is the PDCP PDU, with no indication of the PDCP SN in the "PDCP PDU number" field of the GTP-U extension header.
Proposal 2: it is proposed that the data format of the forwarding data for SCG bearer option from SeNB is the PDCP SDU, with indication of the PDCP SN in the "PDCP PDU number" field of the GTP-U extension header same as Rel 8.
3. Summary and proposal.
This contribution discuss the format of the data forwarding from SeNB during the e.g. SeNB modification, SeNB release whenever the data forwarding is required.
Proposal 1: it is proposed that the data format of the forwarding data for Split bearer option from SeNB is the PDCP PDU, with no indication of the PDCP SN in the "PDCP PDU number" field of the GTP-U extension header.

Proposal 2: it is proposed that the data format of the forwarding data for SCG bearer option from SeNB is the PDCP SDU, with indication of the PDCP SN in the "PDCP PDU number" field of the GTP-U extension header same as Rel 8.
[1] R2-140906
(baseline Stage 2 CR) Introduction of Dual connectivity (NTT DOCOMO, INC.)
[2] 36.300
Proposed text to 36.300
10.1.2.3
Data forwarding

10.1.2.3.1 
For RLC-AM DRBs

Upon handover, the source eNB may forward in order to the target eNB all downlink PDCP SDUs with their SN that have not been acknowledged by the UE. In addition, the source eNB may also forward without a PDCP SN fresh data arriving over S1 to the target eNB.
1. NOTE:
The target eNB does not have to wait for the completion of forwarding from the source eNB before it begins transmitting packets to the UE.

The source eNB discards any remaining downlink RLC PDUs. Correspondingly, the source eNB does not forward the downlink RLC context to the target eNB.

NOTE:
The source eNB does not need to abort ongoing RLC transmissions with the UE as it starts data forwarding to the target eNB.

Upon handover, the source eNB forwards to the Serving Gateway the uplink PDCP SDUs successfully received in-sequence until the sending of the Status Transfer message to the target eNB. Then at that point of time the source eNB stops delivering uplink PDCP SDUs to the S-GW  and shall discard any remaining uplink RLC PDUs. Correspondingly, the source eNB does not forward the uplink RLC context to the target eNB.

Then the source eNB shall either:

-
discard the uplink PDCP SDUs received out of sequence if the source eNB has not accepted the request from the target eNB for uplink forwarding or if the target eNB has not requested uplink forwarding for the bearer during the Handover Preparation procedure,

-
forward to the target eNB the uplink PDCP SDUs received out of sequence if the source eNB has accepted the request from the target eNB for uplink forwarding for the bearer during the Handover Preparation procedure.

The PDCP SN of forwarded SDUs is carried in the "PDCP PDU number" field of the GTP-U extension header. The target eNB shall use the PDCP SN if it is available in the forwarded GTP-U packet.
For normal HO in-sequence delivery of upper layer PDUs during handover is based on a continuous PDCP SN and is provided by the "in-order delivery and duplicate elimination" function at the PDCP layer:

-
in the downlink, the "in-order delivery and duplicate elimination" function at the UE PDCP layer guarantees in-sequence delivery of downlink PDCP SDUs;

-
in the uplink, the "in-order delivery and duplicate elimination" function at the target eNB PDCP layer guarantees in-sequence delivery of uplink PDCP SDUs.

After a normal handover, when the UE receives a PDCP SDU from the target eNB, it can deliver it to higher layer together with all PDCP SDUs with lower SNs regardless of possible gaps.

For handovers involving Full Configuration, the source eNB behaviour is unchanged from the description above.  The target eNB may not send PDCP SDUs for which delivery was attempted by the source eNB.  The target eNB identifies these by the presence of the PDCP SN in the forwarded GTP-U packet and discards them.

After a Full Configuration handover, the UE delivers received PDCP SDU from the source cell to the higher layer regardless of possible gaps. UE discards uplink PDCP SDUs for which transmission was attempted and retransmission of these over the target cell is not possible.
When DC is configured for the SCG Bearer option, the source SeNB behaviour is unchanged from the description above when data forwarding is needed.
When DC is configured for the Split Bearer option, the source SeNB may forward in order to the MeNB all downlink RLC SDUs (i.e. PDCP PDU) that have not been acknowledged by the UE. The SeNB does not indicate PDCP SN of forwarded RLC SDUs in the "PDCP PDU number" field of the GTP-U extension header.
10.1.2.3.2

For RLC-UM DRBs

Upon handover, the source eNB does not forward to the target eNB downlink PDCP SDUs for which transmission had been completed in the source cell. PDCP SDUs that have not been transmitted may be forwarded. In addition, the source eNB may forward fresh downlink data arriving over S1 to the target eNB. The source eNB discards any remaining downlink RLC PDUs. Correspondingly, the source eNB does not forward the downlink RLC context to the target eNB.

Upon handover, the source eNB forwards all uplink PDCP SDUs successfully received to the Serving Gateway (i.e. including the ones received out of sequence) and discards any remaining uplink RLC PDUs. Correspondingly, the source eNB does not forward the uplink RLC context to the target eNB.

When DC is configured for the SCG Bearer option, the source SeNB behaviour is unchanged from the description above when data forwarding is needed.
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