1

3GPP TSG RAN Meeting #79
RP-180349
March 19 – 22, 2018, Chennai, India
Source:
MediaTek Inc., Broadcom, CATT
Title:
NR and NG-RAN UDC Support
Document for:
Discussion and decision
Agenda Item:
9.2.1
Work Item / Release:
TEI15 / Rel-15
Abstract of the contribution: This contribution proposes to introduce UDC (DEFLATE) support over NR.
1
Introduction
The specification in Rel-15 of Uplink Data Compression using DEFLATE in E-UTRAN (i.e. EPS) is now completed. With this comes the question of the corresponding support with NR and more generally NG-RAN in Rel-15 noting the vast majority of the work is common with E-UTRA hence has already been done i.e. it is both from a technical standpoint and from a standardization standpoint a low-hanging fruit.
This contribution provides the motivation for introducing UDC/DEFLATE in NR and NG-RAN in Rel-15.

2
Discussion
2.1
Motivation 1: Support in E-UTRA
The support of LTE UDC was introduced for E-UTRAN, motivated by enabling a more efficient radio interface i.e. E-UTRA. With this in mind, we expect the support of UDC in E-UTRA with 5GS hence NG-RAN is a given. Said otherwise, not enabling UDC for E-UTRA in 5GS provides a negative differentiator for 5GS vs. EPS.

Observation 1: without UDC support in E-UTRA in 5GS, E-UTRA in NG-RAN is less radio efficient than E-UTRA in E-UTRAN

2.2
Motivation 2: Support with “Option 3” (ENDC)
With Option 3 i.e. E-UTRA + NR Dual Connectivity in EPS, UDC is readily available with E-UTRA with Option 3a (E-UTRA PDCP). However, with Option 3x (NR PDCP), it is currently not possible to support UDC as it is not currently accounted for in NR PDCP. In other words, E-UTRA is less radio-efficient with 3x than with 3a.
Observation 2: without UDC support in NR PDCP, E-UTRA in Option 3x is less radio efficient than E-UTRA in Option 3a.

2.3
Motivation 3: Mobility performance
With non-harmonized UDC support between E-UTRAN and NG-RAN, mobility performance between E-UTRAN and NG-RAN is impacted for it requires a decompression/compression phase when going from E-UTRAN/NG-RAN to NG-RAN/E-UTRAN for any pending PDCP PDU.

Observation 3: without a harmonized UDC support in E-UTRAN and NG-RAN, mobility performance can be impacted due to the necessity to perform an extra decompression/compression when going from E-UTRAN/NG-RAN to NG-RAN/E-UTRAN.

2.4
Motivation 4: Voice performance with NR (Options 3/2/4/7)
UDC compression performance with SIP (see TR36.754) is an important means to reduce call set-up time and call drop-rate in adverse channel conditions for it enables a significant reduction of the number of RLC blocks into which a SIP message is segmented. This becomes even more important as coverage becomes critical in higher bands where NR may operate. Furthermore, in ENDC configuration, SIP signalling can be transmitted over the E-UTRA leg; with Option 3x (NR PDCP), not being able to use UDC over E-UTRA will negatively impact call set-up time and call drop-rate. 

Observation 4: UDC can improve the voice robustness for NR e.g. with Option 2. 

Observation 5: Without UDC Support in NR, voice performance with NR in Option 3x is worse than with Option 3a.
2.5
Motivation 5: harmonization

The harmonization of UDC support between E-UTRA in EPS, E-UTRA in 5GS and NR provides simple means for operators to ensure consistent performance (e.g. voice performance) across RATs and deployment scenarios.

Observation 6: Harmonization of UDC support between E-UTRA in EPS, E-UTRA in 5GS and NR ensures consistent performance across RATs and deployment scenarios.
2.6
Motivation 6: Low-hanging fruit
The UDC/DEFLATE mechanism introduced in E-UTRAN is a RAT-agnostic compression mechanism, that has been demonstrated to provide substantial performance gains. It is readily available for use in NR with minimal work that can be easily addressed with TEI15 (i.e. CRs in RAN2 only and in one meeting cycle only):

-
Excluding SDAP header for UDC processing (this is analogous to excluding the SDAP header for ciphering)
-
Enabling UDC/DEFLATE profile in NR PDCP
Observation 7: The support of UDC in NR and in E-UTRA in 5GS is a low-hanging fruit that requires minimal additions to SDAP and NR PDCP (baseline for E-UTRA PDCP in 5GS)
3
Proposal
Given the observations above, the following proposal is made:

Proposal 1: Introduce UDC (DEFLATE) support in E-UTRA (5GS) and NR in Rel-15, using E-UTRAN UDC as a baseline.

Proposal 2: Use TEI15 for this work.

4
Conclusions

Observation 1: without UDC support in E-UTRA in 5GS, E-UTRA in NG-RAN is less radio efficient than E-UTRA in E-UTRAN

Observation 2: without UDC support in NR PDCP, E-UTRA in Option 3x is less radio efficient than E-UTRA in Option 3a.

Observation 3: without a harmonized UDC support in E-UTRAN and NG-RAN, mobility performance can be impacted due to the necessity to perform an extra decompression/compression when going from E-UTRAN/NG-RAN to NG-RAN/E-UTRAN.

Observation 4: UDC can improve the voice robustness for NR e.g. with Option 2. 

Observation 5: Without UDC Support in NR, voice performance with NR in Option 3x is worse than with Option 3a.

Observation 6: Harmonization of UDC support between E-UTRA in EPS, E-UTRA in 5GS and NR ensures consistent performance across RATs and deployment scenarios.
Proposal 1: Introduce UDC (DEFLATE) support in E-UTRA (5GS) and NR in Rel-15, using E-UTRAN UDC as a baseline.

Proposal 2: Use TEI15 for this work.
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