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Introduction
In LTE, UL data compression has been introduced in Rel-15 which would improve the VoLTE coverage, improve the throughput in UL and save the UL radio resources. In NR, unfortunately, there is no available TU for this feature. Based on [1] [2], we could see that there are real requirements from operators to introduce UDC in NR, e.g. considering EN-DC deployment, the SN could not configure UDC to increase the data rate, and e.g. in NR, UL resource is still limited, to save resource is still important. Since UDC has already shown excellent benefits, we propose to support UDC in NR in Rel-16.
In this contribution, we mainly analyse the specifications impacts.
Discussion
2.1 NR UDC
To support NR UDC, considering introducing it in specifications as soon as possible to match operators’ requirements, it is proposed to follow LTE UDC mechanism as much as possible in NR UDC and introduce it in Rel-16. Furthermore, it assumes no new further optimization and enhancements on NR UDC in Rel-16.
Proposal 1: NR UDC follows LTE UDC mechanism, e.g. DEFLATE based algorithm and corresponding procedures and signallings.
Proposal 2：NR UDC is introduced in Rel-16 and it would not consider new further optimizations and enhancements.
The following sections would provide impact analysis of each specification.
2.2 Modifications to 38.300
[bookmark: OLE_LINK51][bookmark: OLE_LINK52][bookmark: OLE_LINK11][bookmark: OLE_LINK10]Similar modifications to 36.300 in LTE UDC, in 38.300, the contents below are added to support NR UDC:
· Add the abbreviation of UDC;
· Add UDC function description in PDCP;
· Change the figures to allow UDC in uplink compression.
Since there is no general content in the section of Handover in 38.300, the description such as “No UDC context is transferred at handover;” in 36.300 is not captured in 38.300. A draft CR to 38.300 can be found in [3].
Proposal 3: RAN2 is kindly requested to check and endorse the corresponding 38.300 CR in [3].
2.3 Modifications to 38.323
Similar to modifications introduced by LTE UDC in 36.323, the following contents to support NR UDC funtion in PDCP sublayer in TS 38.323 are added:
· Add UDC function in PDCP entities;
· Add UDC processing into UL Data Transfer Procedures;
· Introduce UDC related procedures: e.g. buffer reset, error handling etc.;
· Define PDCP PDUs for UDC;
· Define PDCP control PDU for checksum error notification;
· Define UDC header contents;
· Describe the operation on UDC Compression Buffer.
These modifications almost are the same as that in 36.323. Besides, considering new functions introdued by NR, the following issues related to UDC should be discussed:
· Issue 1: whether UDC can be applied to SRB.
In NR, header compression function (e.g. RoHC) is only applied to DRBs. But UDC can be applied to SRB if required from technique point of view. So we need to discuss whether UDC should be extended to SRB. If we agree proposal 2 above, although UDC has shown great benefits on compression especially for large packet, which implies UDC is one good alternative for RRC signaling, e.g. UE capability report , measurement report, etc., it is still proposed not extend it to SRB in Rel-16. It can be re-considered in Rel-17.
Proposal 4: NR UDC is not applied for SRB in Rel-16. If there is requirement, it can be considered in Rel-17.
· Issue 2: whether UDC can be applied to SDAP
In NR, SDAP is introduced to support the mapping between DRB and QoS flow. And it is also specified that ciphering is not applied to SDAP header and SDAP control PDU. If UDC is applied to SDAP header as well as SDAP control PDU, the PDCP can’t identify which part is pure SDAP part since ciphering is performed after UDC which would introduce more complexity. Since header compression function is not applied for SDAP header and SDAP control PDU, the same principle can also be used for UDC. So it is proposed that:
Proposal 5: NR UDC is not applied to SDAP header and SDAP control PDU in Rel-16.
A draft CR to 38.323 can be found in [4].
Proposal 6: RAN2 is kindly requested to check and endorse the corresponding 38.323 CR in [4].
2.4 Modifications to 38.306
In 38.306, UDC abbreviation and corresponding capability definitions similar as in 36.306 would be added, which are just changed to tabular format. The max number of UDC DRBs is kept as 2 like in LTE. A draft CR to 38.306 can be found in [5].
Proposal 7: RAN2 is kindly requested to check and endorse the corresponding 38.306 CR in [5].
2.5 Modifications to 38.331
Similar to modifications introduced by LTE UDC in 36.331, in 38.331, the following contents to support NR UDC are added:
· Add the abbreviation of UDC;
· Add UDC capability bits in UE capability, which is align with the changes in 38.306;
· Add UDC related parameters in PDCP-Config;
· Add pre-dictionary and operator-defined dictionary related signaling and capabilities;
· Clarify for reconfigured with sync (HO) case, UDC config should be released if re-establish PDCP is involved.
· Clarify when the UE enter inactive state (resume case), UDC config should be released.
· Clarify for RRC re-establishment case, UDC config should be released;
· Clarify for existing DRBs, UDC can be configured/reconfigured only upon PDCP re-establish involved.
For resume case, since in initial resume section, there are four branches should be modified, to be simple, release UDC config move to the release procedure with suspend config which only add one modification. The aim is the same as in LTE. For other modifications, all follow what has done in LTE.
A draft CR can be found in [6].
Proposal 8: RAN2 is kindly requested to check and endorse the corresponding 38.331 CR in [6].
2.6 Modifications to 37.340
In LTE UDC, the impact to 37.340 is not discussed and considered. But now, it should be checked. In 37.340, for RoHC, there is one clarification “In MR-DC, RoHC (as described in TS 36.323 [15] and TS 38.323 [16]) can be configured for all the bearer types.” In LTE, RoHC is not applied to split DRB and UDC followed the same as RoHC although UDC can be applied to split DRB from technical point of view. But in NR, RoHC is extended to apply to all bearer types. For UDC, it also can follow RoHC, i.e. UDC is extended to apply to all bearer types. It is proposed that
Proposal 9: NR UDC is extended to apply to all bearer types.
A draft CR can be found in [7].
Proposal 10: RAN2 is kindly requested to check and endorse the corresponding 37.340 CR in [7].
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, it is proposed that:
Proposal 1: NR UDC follows LTE UDC mechanism, e.g. DEFLATE based algorithm and corresponding procedures and signallings.
Proposal 2：NR UDC is introduced in Rel-16 and it would not consider new further optimizations and enhancements.
Proposal 3: RAN2 is kindly requested to check and endorse the corresponding 38.300 CR in [3].
Proposal 4: NR UDC is not applied for SRB in Rel-16. If there is requirement, it can be considered in Rel-17.
Proposal 5: NR UDC is not applied to SDAP header and SDAP control PDU in Rel-16.
Proposal 6: RAN2 is kindly requested to check and endorse the corresponding 38.323 CR in [4].
Proposal 7: RAN2 is kindly requested to check and endorse the corresponding 38.306 CR in [5].
Proposal 8: RAN2 is kindly requested to check and endorse the corresponding 38.331 CR in [6].
Proposal 9: NR UDC is extended to apply to all bearer types.
Proposal 10: RAN2 is kindly requested to check and endorse the corresponding 37.340 CR in [7].
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