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1. Introduction
In RAN Plenary #77, UDC WI is agreed [1]. In RAN2#99bis meeting [2], it is agreed that 
Agreements:

1
 Dedicated RRC signalling is used to configure UE to setup/release UDC per DRB.
The signalling to carry UDC setup/release configuration for an established DRB is already available in current implementation of UDC standard [3]. However, UDC setup/release procedure for an established DRB is still an open issue. In this document, we discuss possible options and suggest using intra-cell handover procedure to facilitate UDC setup/release on established DRB.
2. The Issue of UDC Reconfiguration
Data compression/decompression function is performed on PDCP layer if uplinkDataCompression is configured. On a UDC-configured DRB, a PDCP SDU is transformed into a UDC packet, and the UDC packet is reverted back to the original PDCP SDU on network side. So, the PDCP packet processing on a DRB with UDC is different from that on a DRB without UDC. If UDC setup/release is performed on an established DRB, it is important for network side to know whether a PDCP PDU is generated with UDC function. Otherwise, the PDCP PDU will be processed incorrectly.
Two hazards may be faced on network side due to incorrectly processing on PDCP data PDUs:

1. If a PDCP data PDU generated with UDC is treated as one generated without UDC, the upper layer cannot recognize the content of the UDC packet. Thus, packet loss encounters in upper layer. Besides, the compression buffer is going to be out-of-synchronization once this occurs.

2. If a PDCP data PDU generated without UDC us treated as one generated with UDC, the first byte of data of original SDU is interpreted as UDC header. This may cause UDC checksum error handling with high probability. Even if the checksum is passed, the compression buffer will be corrupted after the improper decompression. The wrongly decompressed packet passed to upper layer also leads to packet loss in upper layer.

Network side is currently not able to distinguish PDCP PDUs generated with UDC from those generated without UDC if UDC setup/release occurs on an established DRB. Hence, UDC setup/release on an established DRB is problematic.

Observation 1: UDC setup/release on an established DRB is problematic.
3. Possible Solutions

According to the analysis, UE needs to notify eNB from which PDCP data PDU the UDC configuration is changed if UDC setup/release is performed on an established DRB. In this section, we discuss two possible solutions:

· Option-1: PDCP Control PDU indication for UDC status
· Option-2: Intra-cell handover for UDC setup/release
3.1. PDCP Control PDU indication for UDC status
In this option, UDC configuration change is notified by PDCP Control PDU. As shown in Figure 1 in the case of releasing UDC on an established DRB, eNB may receive the Control PDU before the last packet generated with UDC arrives because PDCP Control PDU has higher priority to be transmitted through the network. Therefore, the PDCP Control PDU for UDC release indication needs to identify from which PDCP SN the UDC status is changed. The PDCP SN is also needed for UDC setup case.
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Figure 1. PDCP Control PDU for UDC Release indication

Observation 2: PDCP Control PDU has higher priority than normal PDCP packet, so PDCP SN is needed involving in the PDCP Control PDU for UDC status indication.

3.2. Intra-cell handover for UDC setup/release
In this option, UDC setup/release is handled as reconfiguration upon handover. We observe that this solution is also applied in headerCompression and uplinkOnlyHeaderCompression functions to solve the similar problem. Because it is agreed in RAN2#100 meeting [6] that
Agreements:

1
 UDC context is reset and release during intra-node handover.
By applying the same design principle, UDC reconfiguration is restricted to the handover message or the first reconfiguration after RRC connection re-establishment. Then, on an established DRB, UDC setup can be achieved by intra-cell handover with UDC configuration, and UDC release can be achieved by intra-cell handover without UDC configuration. After the handover procedure, eNB can recognize whether the packet is generated with UDC or not.

Observation 3: On an established DRB, UDC setup can be achieved by intra-cell handover with UDC configuration.

Observation 4: On an established DRB, UDC release can be achieved by intra-cell handover without UDC configuration.

Observation 5: eNB can recognize whether a PDCP data PDU is generated with UDC or not if UDC setup/release on an established DRB is done by handover procedure.

4. The Need of UDC Setup/Release on Established DRBs
In RAN2#100 meeting, no document discussed UDC setup on an established DRB, but the need of UDC release on a UDC-configured DRB was proposed in R2-1712721 [4] and R2-1713357 [5]. The reasons for eNB to decide to reconfigure UE to release UDC are as follows:
1. eNB overload: The network is congested, or the network resources are in heavily loaded.

2. Less compression gain: eNB does not see the expected UDC gain.

3. Error case: There are some problems on using UDC, such as repeated checksum failure or invalid compression format.
Thus in general, we think UDC release on an established DRB is for error handling purpose and is not commonly used.

Observation 6: UDC release on an established DRB is for error handling.
For option 1, it needs defining a new PDCP Control PDU format, and UDC setup/release on an established DRB is a cross-layer procedure in RRC layer and in PDCP layer. Because this procedure is not normally used and UDC release can be facilitated originally by intra-cell handover, we suggest option 2.

Proposal 1: Specify in RAN2 spec that UDC reconfiguration is only used in handover case or in the first reconfiguration after RRC connection re-establishment.

Besides, because UDC decompression should be performed in order as ROHC decompression, we suggest eNB not configure UDC for split and LWA DRBs. Otherwise, there may be new issues to be resolved.
Proposal 2: Specify in RAN2 spec that UDC configuration is not used for split and LWA DRBs.
5. Conclusion
In this document, we observed that

Observation 1: UDC setup/release on an established DRB is problematic.

Observation 2: PDCP Control PDU has higher priority than normal PDCP packet, so PDCP SN is needed involving in the PDCP Control PDU for UDC status indication.

Observation 3: On an established DRB, UDC setup can be achieved by intra-cell handover with UDC configuration.

Observation 4: On an established DRB, UDC release can be achieved by intra-cell handover without UDC configuration.

Observation 5: eNB can recognize whether a PDCP data PDU is generated with UDC or not if UDC setup/release on an established DRB is done by handover procedure.

Observation 6: UDC release on an established DRB is for error handling.
And, based on the above observations, we propose the following for UDC configuration:
Proposal 1: Specify in RAN2 spec that UDC reconfiguration is only used in handover case or in the first reconfiguration after RRC connection re-establishment.

Proposal 2: Specify in RAN2 spec that UDC configuration is not used for split and LWA DRBs.

6. Text Proposal

	PDCP-Config field descriptions

	uplinkDataCompression

Indicates the UDC configuration that the UE shall apply. E-UTRAN does not configure uplinkDataCompression for a DRB, if headerCompression or uplinkOnlyHeaderCompression is already configured for the DRB. The maximum number of DRBs where uplinkDataCompression can be applied is two.
E-UTRAN does not reconfigure uplink data compression for an MCG DRB except for upon handover and upon the first reconfiguration after RRC connection re-establishment. E-UTRAN does not reconfigure uplink data compression for a SCG DRB except for upon SCG change involving PDCP re-establishment. For split and LWA DRBs E-UTRAN configures only notUsed.
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