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1. Introduction
During RAN#77 meeting, the new work item on UL data compression (UDC) in LTE [1] was approved. This WI aims to standardize DEFLATE based as the only UDC solution. The objective of UDC WI is:

· To specify the signaling and procedures enabling operator control of the DEFLATE-based solution.

· To specify the UDC header (at least including checksum) and, PDCP control signaling as necessary, in PDCP protocol.
· To analyze impact of buffer size and authentication when using pre-defined dictionary. And if needed, corresponding signaling and procedure should be specified.
In this contribution, the signaling and procedures for enabling operator control of the DEFLATE-based solution are discussed.

2. Discussion
To support DEFLATE based UDC solution, the following aspects should be considered:

Issue 1) capability and triggering: How to report UDC capability? And  how to trigger UDC? 

Issue 2) configuration and parameters: How to configure UDC? Which parameters should be configured?
Issue 3) mobility case: How to handle UDC during handover?

Issue 4) error case handling: How to handle failure case(s)?

In this section, the above issues would be discussed one by one.

Issue 1) capability and triggering:

As UDC is a new feature introduced in Rel-15, one capability bit should be used to report whether the UE supporting UDC or not. The network can decide whether to trigger the UE to use the UDC or not considering the radio interface situation, UL resource and service type etc.
Proposal 1: one capability bit is defined to indicate whether the UE supporting UDC or not.
Two normal schemes can be considered for the network to trigger the UE to activate UDC function:

Option 1: trigger UDC via broadcast signalling, i.e. indicate the UDC capable UE to activate UDC in SIB.

Option 2: trigger UDC via dedicated signalling.
According to the study in SI phase, DEFLATE based solution can achieve high compression efficiency for some use cases while RoHC can achieve high compression efficiency for some other use cases which header occupancy is very high. In order to have an effective results, DEFLATE based UDC solution should be activated per DRB as suggested in SI. So it is reasonable to configure UE to activate UDC via dedicated signalling.

Proposal 2: dedicated signalling is used to trigger UE to activate UDC per DRB.
Issue 2) configuration and parameters:
During study item, there were some simulation assumptions to be configured by eNB. The following simulation assumptions are listed in the TR:
-
UDC aims to design a compression solution for the UL user plane (DRB) data received from higher layer, e.g. HTTP data, SIP signalling, TCP ACK for DL traffic, etc. Therefore, only User Plane (DRB) data is considered in simulation of different UDC solutions. 

-
The amount of buffered data which are used in compressing current packet could have an effect on the achieved compression ratio. For the simulation and comparison of different solutions 8K and 32K buffer size are considered, and 64K can be optionally selected.

-
RLC-AM is considered in UDC evaluation.

-
UL data compression is applied for both header and payload in evaluation of different solutions.

-
The case of combination of UDC and RoHC on the same DRB is not evaluated.

-
UDC solutions should be agnostic to packet header format.
For the first bullet, only DRB is considered to be used in UDC. And similar to above proposal 2, UDC can be triggered per DRB.
For buffer size, 8Kbytes buffer and 32Kbytes buffer are used in the simulation. From the simulation results, both 8K and 32K buffers can achieve significant compression efficiencies. And the lager the buffer size is, the better the compression efficiency is. To allow the flexibility, the buffer size can be configurable. And if network wants to save memory in eNB and save signalling, 8Kbyte buffer can be the default value. It is proposed that:

Proposal 3: 8K bytes and 32K bytes buffer sizes can be configured by eNB, and 8Kbytes buffer is the default value of the buffer size for UDC.
As cross packets compression is used in DEFLATE based UDC solution, packets delivery in sequence and reliability are very important. To guarantee in sequence delivery and reliability, RLC AM is used for UDC.
Proposal 4: UDC is only used in RLC AM.
To avoid complexity and achieve high compression efficiency, DEFLATE based UDC solution and UL RoHC could not be activated for the same DRB.

Proposal 5: DEFLATE based UDC and UL RoHC could not be activated for the same DRB.

There is another parameter which is considered during the simulation, i.e. compression level, which would affect the compression efficiency. Since this parameter only impacts the compressor, which means it is no use for decompressor side, which level the compressor would use can leave to UE implementation. 
Proposal 6: Compression level is not configured by eNB, which compression level is used can leave to UE implementation.

From above analysis, for UDC configuration, there are some restrictions for the network side, i.e. ensure RLC AM mode is configured for the concerned DRB, ensure not activate both UDC and RoHC for the DRB. The network needs to configure the UDC applicability considering the RLC mode of operation and configuration of RoHC per DRB level. Compression level is left to the UE implementation while buffer size is optionally configured by the network. 
Issue 3) mobility case:

For RoHC, if the HO is inter-node HO, the RoHC context would be released by source eNB. The target node can configure whether to use RoHC or not. If the HO is intra-eNB HO, the RoHC context can be maintained, i.e. it is continued after HO. Since UDC is to (de)compress UL data including header and payload, how to handle UDC during handover can follow the same mechanism as for RoHC. Thus, for intra-node HO, UDC context including compression/decompression buffer data can be maintained and continue to be used after HO. For inter-node HO, compression/decompression buffer should be reset and whether to use UDC can be configured by target node. It is proposed:

Proposal 7: UDC context including buffer data of concerned DRB can be kept during intra-node handover. 
Proposal 8: UDC context is released during inter-node handover and can be reconfigured by target eNB. 

Issue 4) error case handling:

As RLC-AM mode is used, RLC can ensure packets transmission successfully. If some error happens, normally, it means checksum checking is failed. For such failure case, both UE and eNB should reset compression/decompression buffers. The eNB should inform the failure case to the UE and UE resets the compression buffer and informs eNB to reset the related decompression buffer via the next UL packet of this DRB. As an example, the following error handling procedure is proposed in [2]. 
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Figure 1: Checksum failure handling procedure
While the eNB detects checksum failure, i.e. the buffer status is not aligned with compressor side, the following received packets of this DRB may also fail So it is useful to tell the UE from which packet, the checksum is not correct. And since UDC is located in PDCP, PDCP SN can be used to inform the UE for such error case.  
Proposal 9: eNB informs the UE to reset the compression buffer of the concerned DRB and corresponding PDCP SN via RRCConnectionReconfiguration message.
3. Proposals
In this contribution, the signaling and procedure of supporting DEFLATE based UDC solution is discussed and the following proposals are given:
Proposal 1: one capability bit is defined to indicate whether the UE supporting UDC or not.
Proposal 2: dedicated signalling is used to trigger UE to activate UDC per DRB.
Proposal 3: 8K bytes and 32K bytes buffer sizes can be configured by eNB, and 8K bytes buffer is the default value of the buffer size for UDC.
Proposal 4: UDC is only used in RLC AM.
Proposal 5: DEFLATE based UDC and UL RoHC could not be activated for the same DRB.

Proposal 6: Compression level is not configured by eNB, which compression level is used can leave to UE implementation.

Proposal 7: UDC context including buffer data of concerned DRB can be kept during intra-node handover. 

Proposal 8: UDC context is released during inter-node handover and can be reconfigured by target eNB. 

Proposal 9: eNB informs the UE to reset the compression buffer of the concerned DRB and corresponding PDCP SN via RRCConnectionReconfiguration message.

If these proposals can be agreed, corresponding CR can be found in [3].
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