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1
Introduction
As part of the Release 13 work item “LTE Carrier Aggregation Enhancement Beyond 5 Carriers” (eCA), the field length of PDCP SN was extended to 18 bits to accommodate increased peak data rates. This had impact to RAN2, RAN3 and CT4 specifications.
RAN2 has now received an LS [1] from CT4, informing RAN2 and RAN3 of their agreement to add a new type of extension header “Long PDCP PDU Number” to TS 29.281.  Also, the LS requests feedback on some questions raised during the CT4 discussion.

In this paper, we analyze each of the CT4 questions and propose corresponding responses.
2
Discussion
The CT4 LS includes three questions as listed below.
Question #1 from CT4: Is it is possible that the source eNB supporting eCA could send 18 bits PDCP PDUs to the legacy target eNB not supporting eCA during a handover procedure and will the legacy target eNB accept the handover request or is this scenario covered by RAN specifications in some other way?

Firstly, it should be noted that “support of 18-bit PDCP SN” is not equivalent to “support of eCA (carrier aggregation beyond 5 carriers)”, and vice versa.  Support of 18-bit PDCP SN is a separate parameter in the UE radio capabilities, and the UE may be configured to use 18-bit PDCP SN independent of eCA, e.g. anytime that data rates are very high.

Then, RAN2 signalling protocols do not support means for the source eNB to know whether the target eNB supports 18-bit PDCP SN. However, if a source eNB has configured the UE to use 18-bit PDCP SN and handover is triggered toward a target eNB not supporting 18-bit PDCP SN, then it is certainly possible that the source eNB sends 18-bit PDCP PDUs to the target eNB.
Proposed RAN2 response: Yes, it is possible that a source eNB sends 18-bit PDCP PDU SN to a target eNB not supporting 18-bit PDCP SN.  

Question #2 from CT4: If the above is possible, how would this be handled at the source and target eNB? Will the G-PDU with a 18 bits PDCP PDU number e.g. be discarded by the legacy target eNB?

If the UE is configured to use 18-bit PDCP SN, the UE radio resource configuration includes the pdcp-SN-Size-v1310 IE set to value len18bits.  When handover is triggered toward a target eNB not supporting 18-bit PDCP SN, the target eNB2 will not understand the UE configuration, and therefore Full Configuration is used. For handover involving full configuration, TS 36.300 states: “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.”  
Proposed RAN2 response: Handling of this scenario is according to the procedures for handover involving full configuration. For handover involving full configuration, TS 36.300 states: “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.” Note that the source eNB is unaware that full configuration is performed.
Question #3 from CT4: If the target eNB not supporting the new GTP-U extension header would receive a G-PDU with 18 bits PDCP PDU Number and then discards the corresponding G-PDU, the target eNB shall, as specified in 3GPP TS 29.281, log an error and send a Supported Extension Headers Notification to the peer GTP-U entity. However, when indirect data forwarding is used and a SGW is serving as an intermediate GTP-U entity, the target eNB will send the Supported Extension Header Notification message to the SGW, but per existing specification, the SGW will not forward this Support Extension Header Notification message to the source eNB. So as a result, unless this error case is covered by RAN specifications, the source eNB will keep sending 18 bits PDCP PDUs to this target eNB upon subsequent handovers. Is this an acceptable behaviour?
If the source eNB sends 18-bit PDCP SN to a target eNB not supporting 18-bit PDCP SN, then there are two cases:

1)
In case of direct data forwarding, the source eNB can learn that the target eNB does not support 18-bit PDCP SN based on receiving the Supported Extension Headers Notification, and can subsequently avoid sending G-PDUs with 18-bit PDCP PDU Number toward the concerned target eNB;

2)
In case of indirect data forwarding, the source eNB does not receive any error indications and therefore cannot learn that the target eNB does not support 18-bit PDCP SN. This results in the target eNB continually discarding the G-PDUs with PDCP SN, logging errors, and sending Supported Extension Headers Notifications to the SGW. This is inefficient behaviour, but whether it is acceptable or not could depend on how frequently the Supported Extension Headers Notifications are triggered.  Some mitigation is possible if the source eNB is aware (e.g. via OAM configuration) whether the target eNB supports 18-bit PDCP SN.
These are, however, outside the scope of RAN2 specifications.
Proposed RAN2 response: This is outside the scope of RAN2 specifications.
3
Conclusion
In this paper, we have analyzed the questions from CT4 and proposed corresponding responses.
A draft Reply LS is provided in [2].
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