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Discussion and decision
1
Introduction
At RAN2#99bis, according to the Chair Note [1], it was agreed:
2
Specify in RAN2 spec 8K as the maximum DEFLATE compression memory size of UE for UDC. eNB can only configure 2K, 4K and 8K memory sizes. Memory size reconfiguration is not supported. FFS handover case.

3
UDC context is reset and release during inter-node handover. 
So we see that there are two open issues regarding UDC handling in handover case:

(1) whether memory size reconfiguration is supported in handover case
(2) whether UDC context is reset and release during intra-node (intra-eNB) handover case

In addition, if UDC is configured and RLF happens, UE behaviors need to be clarified.
This paper is to discuss these open issues.
2
Discussion
2.1
Handover case
For open issue (2), RoHC can be referenced. In Rel-11, RAN2 discussed RoHC context continuation for intra-ENB handover and CRs can be found in [2]. Based on simulation results, RoHC context continuation may provide some performance gains for VoIP services (RLC UM), and the impact to UE implementation is not much (but still it has UE complexity). We checked the history discussions, the intention of the enhancement is to improve VoIP performance and capacity and it is noted that there were quite a lot of discussions on performance gains.
If UDC context could be kept during intra-eNB handover, we understand that the compression buffer could be used so that there are compression gains for some packets. If UDC context is always reset, for the first data packet in the new cell, there is no compression gain, but there may be compression gains from the following uplink data packets because there will be some contents in the compression buffer. In general, we observe that the “UDC context continuation” may be only beneficial for one uplink data packet.
Observation 1: The “UDC context continuation” may be only beneficial for one uplink data packet.

If “UDC context continuation” is to be introduced, we see that there are at least the following impacts:

[1]  if eNB decides to send the indication of UDC context continuation, eNB needs to keep the context during intra-eNB handover, so it will be different from inter-eNB handover case so that it will introduce additional complexity

[2]  from UE point of view, one could consider the “UDC context continuation” as very simple as it just lets UE “do not do something”. However, if there is no “UDC context continuation”, the UE behaviour will be exactly the same in both intra- and inter- eNB handover cases, i.e. reset or release. So this enhancement will also introduce additional complexity to UE
[3]  data loss at handover may desynchronize UDC, and then checksum failure may be detected. If checksum fails, a recovery procedure will be applied (as discussed in [3]). Furthermore, if this happens regularly, it may be more efficient to always reset UDC at handover
Pros and cons are summarized as below:

Pros: there may be compression gain for one uplink data packet
Cons: (1) Complexity to eNB; (2) Complexity to UE; (3) if UDC context is kept but data loss happens at handover, it is inefficient
In general, we are not able to see significant gain due to “UDC context continuation” but we do see some complexity, so we prefer to reset and release UDC context during intra-node handover.

Proposal 1: UDC context is reset and release during intra-node handover.
It is noted that proposal 1 includes two different behaviours:
- for reset handling, it means that the UDC is still configured in the target cell but the UDC protocol is reset

- for release handling, it means that the UDC is configured in the source cell but it will be released in the target cell, i.e. not UDC at all in the target cell
If proposal 1 is agreeable, we do not see any technical issue on reconfiguring memory size in handover case, but the command of memory size reconfiguration should be in the handover message (RRCConnectionReconfiguration including the mobilityControlInfo).
Proposal 2: Memory size reconfiguration is supported at handover case.
2.2
Re-establishment case
Currently, the UE initiates RRC connection re-establishment procedure when one of the following conditions is met (according to TS 36.331):

- upon detecting radio link failure

- upon handover failure

- upon mobility from E-UTRA failure

- upon integrity check failure indication from lower layers
- upon an RRC connection reconfiguration failure

After initiation of the procedure, UE shall suspend all RBs except SRB0. Later, eNB could send RRCConnectionReestablishment message to reconfigure or set up DRBs.

If UE is configured with UDC and RLF happens, the current RRC connection re-establishment procedure should be applied. Upon initiation of the procedure, we think UE shall release UDC configuration and there are two reasons:
1. it is simple and safe for both UE side and eNB side. Otherwise, if there are misalignments of UDC status between UE side and eNB side, there may be errors on UDC handling and anyway a recovery procedure will be initiated
2. during RRC connection re-establishment procedure, if eNB wants to set up new DRBs, eNB could decide whether to configure UDC or not
Proposal 3: Upon initiation of RRC connection re-establishment (i.e. transmission of uplink RRC message RRCConnectionReestablishmentRequest), the UE shall release the UDC configuration if configured.
3
Conclusion
In this paper, for handover case, we discuss open issues on UDC context handling and memory size reconfiguration; for re-establishment case, we discuss UE behaviours on the UDC configuration. It is proposed:
Proposal 1: UDC context is reset and release during intra-node handover.
Proposal 2: Memory size reconfiguration is supported at handover case.
Proposal 3: Upon initiation of RRC connection re-establishment (i.e. transmission of uplink RRC message RRCConnectionReestablishmentRequest), the UE shall release the UDC configuration if configured.
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