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Abstract of the contribution: This P-CR proposes a solution for data over NAS with IP header compression for efficient small data transmission. 
1. Introduction

Data over NAS message is an efficient method for small data transmission. There is no need to establish DRBs and no resource reservation over the radio interface, thus reducing the signalling procedures in the core network and radio interface.
Traffic model for cellular IoT is defined in Annex E of TR 45.820, and the data size is usually 20-200 bytes. The packet header cost of CIoT small data is 40 bytes for IPv6, 20 bytes for IPv4, and 8 bytes for UDP. So the IP header compression is necessary for efficient small data transmission.

As is defined in TS 36.323, the PDCP entities located in the PDCP sublayer carrying user plane data may be configured to support the robust header compression protocol (ROHC). And the supported header compression protocols and profiles are described as the following table. 

 Table 1: Supported header compression protocols and profiles
	Profile Identifier
	Usage
	Reference

	0x0000
	No compression
	RFC 4995

	0x0001
	RTP/UDP/IP
	RFC 3095, RFC 4815

	0x0002
	UDP/IP
	RFC 3095, RFC 4815

	0x0003
	ESP/IP
	RFC 3095, RFC 4815

	0x0004
	IP
	RFC 3843, RFC 4815

	0x0006
	TCP/IP
	RFC 4996

	0x0101
	RTP/UDP/IP
	RFC 5225

	0x0102
	UDP/IP
	RFC 5225

	0x0103
	ESP/IP
	RFC 5225

	0x0104
	IP
	RFC 5225


However, if the small data is transmitted over NAS message, the ROHC can not be supported any more because the CIoT-RAN is not able to process the NAS message. 

Therefore, this document proposes solutions for data over NAS with IP header compression for efficient small data transmission. The ROHC capability is negotiated between UE and core network, and the RoHC processing for small data NAS PDU can be enforced by UE and core network entities.
2. 
Proposal

It is proposed to capture the above described solutions in the TR.

>>>Start Changes<<<
6
Solutions
6.x
Solution #: Efficient small data transmission with header compression
6.x.1
Description

Editor's Note:
Describe the solutions. First Sentence should list solution corresponds to which key issue #. Sub-clause(s) may be added to capture details, procedural flow etc. 

This solution corresponds to the Key Issue 2 - Efficient support of infrequent small data transmission for narrowband Cellular IoT. 
6.x.1.1
ROHC capability negotiation
The following figures show the procedure for ROHC capability negotiation for small data transmission for non-roaming scenario. 

[image: image1.wmf] 

 

 

 

 

CIoT

-

RAN

 

 

UE

 

6

. 

Attach/TAU accept 

(R

O

HC parameters)

 

1. Attach/TAU request (R

O

HC capability info)

 

2. Attach/TAU request (R

O

HC capability info)

 

 

3

. 

Context

 

request 

 

4

. 

Context

 

re

sponse

 

 

(R

O

HC capability info)

 

5

. Decide the R

O

HC 

parameters to be used.

 

Target 

 

C

-

SGN

 

Old 

 

C

-

SGN

 

7

. Attach/TAU 

complete

 

(R

O

HC 

context IR

)

 


Figure 6.x.1.1-1 ROHC capability negotiation procedure for non-roaming scenario
1. 
For initial attach or if the ROHC capability of UE has changed, the ROHC capability information should be contained in attach/TAU request, including the highest context identification (CID) number and supported header compression protocols (ROHC profiles).
NOTE: For CIoT small data, maybe it is enough for UE and core network to support the header compression protocols about UDP/IP, and small CID space.
2. The CIoT RAN node forwards the UE’s request message to the C-SGN.
3. The target C-SGN sends a Context Request message to the old C-SGN to retrieve user information.
4. The old C-SGN feedback a Context Response message, including the ROHC capability information if available. 
5. The C-SGN decides the ROHC protocol parameters to be used according to the ROHC capability information received from UE, the UE’s subscription information and local configuration.

6. The C-SGN sends the ROHC protocol parameters to be used including the maxCID and supported profile IDs to the UE through NAS message, e.g. attach/TAU accept message.
7. The UE initializes or refreshes the ROHC context for small data transmission through NAS message, e.g. attach/TAU complete message. The Initialization and Refresh (IR) information is included. 
NOTE: Each ROHC context is identified using a CID, and the CID associates a ROHC profile and relevant information of packet header, such as static fields and possible reference values for compression and decompression.
6.x.1.2
Small data transmission with ROHC processing located in C-SGN
The following figures show the procedure for MO small data transmission with ROHC processing located in C-SGN. 
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Figure 6.x.1.2-1: MO small data procedure with ROHC processing located in C-SGN
1. 
The ROHC context for small data transmission has been initialized or refreshed properly, and stored by C-SGN and UE..

2.  Compressed IP packet and associated CID is carried into the NAS message.
3. The CIoT-RAN forwards the NAS PDU to the C-SGN in the initial UE message.
4. The C-SGN decrypts the NAS message, and searches the ROHC context using the CID of the received compressed packet. According to the ROHC context, the C-SGN decompresses the packet..


The C-SGN forms the GTP packet and sends it to the P-GW. The P-GW forwards the IP packet on to the SGi interface. 
The following figures show the procedure for MT small data transmission with ROHC processing located in the C-SGN. The ROHC processing is as the same as the MO small data transmission. Both the UE and C-SGN store the ROHC context. And according to the ROHC context, the C-SGN compresses the downlink packet, and the UE decompresses the received packet.
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Figure 6.x.1.2-2: MT small data procedure with ROHC processing located in C-SGN
6.x.2
Impacts on existing nodes and functionality
Editor's Note:
Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW etc.).

UE:

-
Support ROHC negotiation with core network.

-
Support ROHC compression/decompression processing.
C-SGN: 

-
Support ROHC negotiation with UE.

-
Support ROHC compression/decompression processing.

6.x.3
Solution Evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
Based on the ROHC context initialized or refreshed before the small data transmission, the packet header can be compressed/decompressed between UE and core network. So the solution can improve the efficiency of small data transmission over NAS message.

Also the core network and UE can store the negotiated ROHC context to reuse for the subsequent small data transmission.
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3GPP

SA WG2 TD


_1502116084.vsd
CIoT-RAN


C-SGN


UE


P-GW


5.DL information Transfer
(NAS PDU with  compressed packet)


2. GTP packet


Compress  packet according to  ROHC context


Decompress  packet according to  ROHC context


4. Downlink NAS Transport
(NAS PDU with compressed packet)


3c. Service request


1. The ROHC context for small data transmission has been initialized or refreshed properly, and stored by C-SGN and UE.


3a. Paging


3b. Paging



_1502124802.vsd
CIoT-RAN


C-SGN


UE


P-GW


2.  NAS PDU transmission with 
 compressed packet


Decompress packet according to ROHC context 


4. GTP packet


3. Initial UE message
 (NAS PDU)


1. The ROHC context for small data transmission has been initialized or refreshed properly, and stored by C-SGN and UE.



_1501588740.doc










CIoT-RAN







Old 



C-SGN























Target 



C-SGN







UE







1. Attach/TAU request (ROHC capability info)







7. Attach/TAU complete (ROHC context IR)







5. Decide the ROHC parameters to be used.







6. Attach/TAU accept (ROHC parameters)







4. Context response 



(ROHC capability info)







3. Context request 







2. Attach/TAU request (ROHC capability info)














