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1. Background 
In R15, “LTE connectivity to 5G-CN” WI [1] introduced AS changes to enable E-UTRA connectivity to 5G Core Network. It is possible for ng-eNB to have connectivity to both EPC and 5GC, i.e., devices supporting only 5GC, only EPC & both EPC and 5GC can connect to their preferred core networks by accessing the same ng-eNB. This R15 WI does not cover CIoT connectivity to 5GC.  As part of this R15 WI, NR PDCP was adopted for both SRBs and DRBs when UE is connected to 5GC. During RAN2#105bis, what type of PDCP to be used for both NB-IoT and eMTC connected to 5GC was briefly discussed and there was no agreement. During RAN2#105bis, to enable 5GC connectivity for both NB-IoT and eMTC, following agreements were made.
	Agreements:

· For NB-IoT: SIB1-NB extended to include 5GC PLMN list, per PLMN indication of Cell Reserved for Operator Use, common 5GC Tracking Area Code and 5GC Cell Identity across all PLMNs, common Cell Barring for 5GC connectivity across all PLMNs.
· For NB-IoT/eMTC: SIB-NB/SIB1-BR extended to include per PLMN indication of the supported CIoT 5GS Optimisations
· For NB-IoT: Update Paging-NB message to include 5G S-TMSI as UE Identity for core network paging.
· For NB-IoT: Adopt critical extension of  RRCConnectionRequest-NB message for 5GC connectivity and include 48 bit 5G S-TMSI and random value as Initial UE identity along with specific RRC establishment cause.
· For NB-IoT: Update RRCConnectionSetupComplete-NB to include RegisteredAMF-r15, full 5G S-TMSI (48 bit long).

· For NB-IoT/eMTC: FFS :Whether s-NSSAI-list-r15 is applicable
· For NB-IoT/eMTC: FFS: Applicability of NR PDCP for SRB1, DRBs 

· For eMTC: UAC feature is supported. 

· For NB-IoT: FFS how to support access control.

· For NB-IoT: FFS how to support slicing.

· For NB-IoT: FFS whether to adopt SDAP as user plane protocol, and whether AS reflective QoS is applicable

· For eMTC: Adopt SDAP as user plane protocol, and AS reflective QoS is optional

· For NB-IoT/eMTC: Working assumption that CN type is not used in RRCConnectionRelease/ RRCConnectionRelease-NB 

· For NB-IoT: How to support RRC Connection Re-establishment for the UP and CP optimization

· For NB-IoT/eMTC: FFS whether for data transfer through DRBs, use AS security algorithms same as LTE AS security algorithms, and KeNB root key is derived from Kamf as specified in TS 33.501.
· For NB-IoT/eMTC: FFS whether AS security algorithms are identified by using LTE code points.
· For eMTC: mt-Access, mo-Signaling, mo-Data, emergency, highPriorityAccess and mo-VoiceCall are applicable establishment causes.

· For NB-IoT/eMTC: Release cause loadBalancingTAURequired at RRC connection release is not applicable.




In this paper we will discuss and compare differences between NR PDCP and LTE PDCP to determine which PDCP type to be adopted for both NB-IoT and eMTC connected to 5GC. 
2. PDCP comparison between LTE and NR  
Below figure 1 and figure 2 shows LTE and NR PDPC functional overview.
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Figure 1: LTE PDCP functional overview [6]
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Figure 2: NR PDCP functional overview [7]
Below table provides a summary of comparison between LTE and NR PDPC types.

	
	Key functions
	Difference with LTE PDCP

	1
	Transfer of data for user plane and control plane. 
	Same with LTE.

	2
	Maintenance of PDCP SN.
	Same with LTE.

	3
	Header compression and decompression of IP data flow using the ROHC protocol. 
	Same with LTE.

	4
	Ciphering and deciphering of user plane data and control plane data. 
	Same with LTE

	5
	Integrity protection and integrity verification of user plane data and control plane data. 
	LTE only supports this function for control plane data, not for user plane data.

	6
	Uplink data timer based discard. 
	Same with LTE.

	7
	Routing for split bearer.
	Same with LTE.

	8
	Duplication 
	Supported for LTE as well

	9
	Reordering and In-sequence delivery of upper layer PDUs. 
	NR supports reordering and in-sequence delivery all the time, while LTE only supports it at re-establishment procedure and split bearer scenario.

	10
	Out-of-order delivery
	NR also supports out-of-order delivery to upper layer in some delay-sensitive scenarios

	11
	Not require that PDCP PDUs from lower layers are delivered in sequence.
	In LTE, the in-sequence delivery and reordering is conducted by RLC, while it happens at PDCP in NR.

	12
	Duplicate detection and discard. 
	NR supports duplicate detection all the time, while LTE only support it at re-establishment procedure and split bearer scenario.

	13
	Data recovery for handover and DC scenario.
	Same with LTE


For LTE connected to 5GC, NR PDCP was adopted for both SRB1, SRB2 and DRBs. For eMTC connected to 5GC, we think NR-PDCP can be adopted for both SRBs and DRBs. 

Proposal 1. Adopt NR PDCP for SRBs, DRBs in case of eMTC connected to 5GC. 

For NB-IoT connected to EPC, following enhancements were introduced.
· For CP, PDCP is not used
· For UP, following simplification applies:
· 7-bit sequence numbering 
· Supports 1 or 2 DRBs
· Maximum SDU and control PDU size limited to 1600 octets
· This allows for 1500 IP packet, NAS & RRC overhead and still allow some space for future extension.
· Following LTE PDCP aspects not supported:
· In-sequence delivery of upper layer PDUs at PDCP re-establishment procedure for RLC AM 
· Duplicate detection and duplicate discarding of lower layer SDUs at PDCP re-establishment procedure for RLC AM
· Retransmission of PDCP SDUs at handover for RLC AM (handover not supported)
· Split bearers and corresponding routing and reordering.
· PDCP status report.
· PDCP Duplication.
All above LTE PDCP changes are quite simple and can be ported to NR PDPC as well. 
In our understanding, support for NR PDCP has been introduced in eLTE for two main reasons: 1) alignment of SDAP with NR PDCP and 2) to have lossless handover at handover between NR and eLTE. None of these apply to NB-IoT. In general, we should refrain introducing changes in the specification and the implementation when they are not absolutely needed.
RAN2 can discuss whether there is a specific need to use NR-PDCP (e.g. a functionality only supported in NR PDCP), if yes make simplification to NR PDCP otherwise reuse LTE PDPC for NB-IoT/5GC. 
Proposal 2. RAN2 to discuss about the need of NR PDCP for SRBs, DRBs in case of NB-IoT connected to 5GC. 

3. Conclusion  
In this contribution, we are proposing what type of PDCP to be adopted for NB-IoT and eMTC connected to 5GC. 
 
Proposal 1.
Adopt NR PDCP for SRBs, DRBs in case of eMTC connected to 5GC.
Proposal 2.
RAN2 to discuss about the need of NR PDCP for SRBs, DRBs in case of NB-IoT connected to 5GC.


References

[1] RP-180860 Revision of WID: LTE connectivity to 5G-CN, RAN#80, La Jolla, USA, June 2018
[2] RP-182902, WID revision: Additional enhancements for NB-IoT, RAN#82, Sorrento, Italy, December 2019

[3] RP-182891, WID revision: Additional MTC enhancements for LTE, RAN#82, Sorrento, Italy, December 2019

[4] 3GPP TS 23.724 Study on Cellular Internet of Things (IoT) support and evolution for the 5G System, Release 16
[5] S2-1813837, New WID: Cellular IoT support and evolution for the 5G System, West Palm Beach, USA, November 2018
[6] 3GPP TS 36.323: LTE PDCP, Release 15
[7] 3GPP TS 38.323: NR PDCP, Release 15
3GPP


_1570515352.vsd

_1576137242.vsd

