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1 
Introduction 

Considerations regarding the control plane transport based on SCTP/IP continued in the last (RAN3#53bis) meeting. 

The main topic discussed in the last meeting concerned signalling transport aspects of  user individual signaling connections.  Three alternatives are still under consideration (SCTP assocations, PPI field, application part reference) which will be further assessed in this contribution. 
2 
C-plane transport using SCTP

2.1
SCTP association for user individual signalling 

2.1.1
 Overview

This part of the contribution focuses on the relationship between the SCTP association and the user specific signalling connection. In the last RAN3#53bis meeting it was decided further concentrate on the follwing three alternatives:

· One SCTP associaten per user

· One SCTP association, user differentiation with PPI fiels 

· One SCTP association, user differentiation with signaling reference in AP part 

The method to distinghuish different users based on the streams (identified with stream ID field) was ruled out. However the usage of streams for the different methods need to be studied because important SCTP functions like e.g packet loss detection and delivery order are linked to the stream handling.
2.1.2
One SCTP association per user 
This solution foresees one SCTP association per user between the E-UTRAN and the EPC. 

The individual user is differentiated on the S1 interface by the IP address of the SCTP endpoints (eNB, MME/UPE) and/or SCTP port number. 

This method utilizes SCTP means for a user specific signaling connection (dedicated connection). 

2.1.3
One SCTP association, user differentiation with PPI 
In this solution user differentiation is performed with the payload protocol ID field, which is part in the SCTP DATA chunk. 

This method utilizes SCTP means for a user user individual signalling connection. Non-user individual (common) signalling connection could be managed by the allocation of a specific payload protocol ID which will be addressed for all connectionless messages.
2.1.4
One SCTP association, user differentiation with Signalling Reference 
In this solution differentiation of the different users is based on a signalling reference allocated by the application part and defined on AP protocol level. I.e, multiplexing of several users on one SCTP connection is performed on AP layer (on S1 this is the eRANAP). The mechanism is shown in Figure 1:
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       Figure 1: Signalling reference in the AP

In order to distinguish between different users on one SCTP assocation the application protocol defines a signalling reference for the source and destination side e.g.:

· AP eNB connection IDx 

· AP MME/UPE connection IDx

The application protocol foresees for each user on the same SCTP assocation (or per logical node connection) an application part identity which will be associated with a signalling reference.
User individual signalling connections between the corresponding AP instances in eNodeB and MME/UPE can be managed by AP means, i.e. it is expected that the AP messages have to contain the signalling reference. 
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Figure 2: Modelling of UE dedicated connection on S1

Figure 2 reflects a detail on the necessary modelling of dedicated on S1, i.e. distinction among UE specific connections is performed on application level, not on signalling transport (SCTP) level. 

Connectionless signaling (for common messages) assocations could be defined using a specific signaling reference in the AP part. Another possibility is to use a specific stream ID on SCTP level as already defined in TR R3.018.
2.2
Usage of streams in SCTP

SCTP supports multiple streams, whereas packet loss detection and in-order delivery is ensured per stream. 

In order to apply features like packet loss detection and in-order delivery, the usage of streams need to be discussed for the final solution for user individual signaling. 

Although the usage to distinguish different users with different streams (1:1 mapping) was ruled out in the last meeting there is no statement on the usage of SCTP streams.

Consider the following:

i) Only one stream is used for all users: The result in case of packet loss is that all other user individual signalling connections are blocked (“HOL blocking”). 

ii) There is no rule how to map user individual signalling connections on multiple streams: The result for user individual signalling connection would be that the in-order delivery cannot be ensured in this case if e.g. delivery of signalling messages is mapped on different streams. 

Thererefore it is proposed to specify basic rules in order to ensure proper intervendor operability:

· Usage of multiple streams should be recommended to avoid e.g. Head Of Line Blocking 

· If in-order delivery of signalling messages is required for S1/X2 c-plane, then the respective usage of streams should be specified as well.

2.3
Assessment of user individual signalling alternatives 

2.3.1 
One SCTP assocations per user

Assuming 2000 active mode users (20MHz) in a cell and assuming a typical eNB cell configuration (1 site, 3 cells, two frequencies), one eNB would handle 12000 users and therefore 12000 SCTP associations on the S1 interface.  

On the MME/UPE side assuming 300 eNBs (to give a figure) 3.6 million SCTP associations needs to be mainainted.

This high number of SCTP associations increases the signaling load on S1interface for the SCTP association establishment. 

Moreover both the eNB and the MME/UPE have to maintain a high number of SCTP associations, which means a high effort regarding performance and processing (initialisation, cookie state machine, heartbeat) in the eNB and MME/UPE.  

It is assumed that such a huge number of SCTP assocations are not pre-configured, neither in the eNB nor in the MME/UPE. This fact leads to the situation that a SCTP association needs to be established during a signaling activity on the eNB or EPC side, i.e the SCTP dialogue steps for SCTP association establishment needs to be performed, which leads to a delay of the signlaing activity. 

In case the MME and UPE are separated, different IP addresses could be used for the MME and UPE for SCTP associations. 

Assessment: 

· One SCTP association per user lead to a high signalling load on the S1 interface due to the required handshake per SCTP association. 

· The effort and maintenance of high number of SCTP associations in the eNB and in the EPC is very high due to: initialisation process, cookie state machine, IP address, SCTP management etc. 

· Delay of signaling acitivities, because not all SCTP associations are pre-configured
· The usage of one SCTP associations instead of using the stream ID is generally questioned 

2.3.2
Payload Protocol ID

This payload procotcol field is a 32 Bits identifier. The usage within IETF, whether the whole range could be used needs to be further elaborated.

The number of SCTP associations assuming a typical eNB cell configuration (1 site, 3 cells, and 2 frequencies) is reduced to 6 SCTP associations in the eNB. In the MME/UPE the number of SCTP assocations is reduced to 1800 SCTP associations. 

Usage of streams as discussed in section 2.2 needs to be discussed. 
Assessment: 

· Only one association for several users, S1 signaling effort on signalling transport level  is reduced

· Less effort in eNB and MME/UPE, because fewer SCTP associations needs to be mainainted

· The usage of the PPI field in IETF should be clarified; the value range needs to be checked as well. If PPI field is used 3GPP specific adaptations might be required. 

· Rules for the usage of streams for different users are recommended for this solution 

2.3.3
Signalling Reference in AP

The number of SCTP associations assuming a typical eNB cell configuration (1 site, 3 cells, and 2 frequencies) is reduced to 6 SCTP associations in the eNB. In the MME/UPE the number of SCTP assocations is reduced to 1800 SCTP associations. 

Usage of streams as discussed in section 2.2 needs to be discussed. 
Assessment: 

· Only one association for several users, which reduces signalling load on the S1 interface

· Less effort in eNB and MME/UPE, because fewer SCTP associations needs to be mainainted

· Rules for the usage of streams for different users are recommended for this solution 

2.3.4 
Comparison

The different methods regarding the SCTP association and user specific signalling connection are compared on the table below:

	SCTP connection Association 
	Solution 3.3.1 
(per user): one SCTP association per user
	Solution 3.3.2 
(several users), one SCTP assocication, PPI field
	Solution 3.3.3
(several users), one SCTP assocication, signaling reference 

	User  Association based on (apart from IP address)
	SCTP port number
	SCTP port number + PPI
	SCTP port number + Stream Identifier + Signalling reference

	Effort in the eNB, MME/UPE
	High, 12000 SCTP in eNB, 3.6 Mill. In MME/UPE
	Middle, 6  SCTP associations in eNB, 1800 in MME/UPE
	Middle, Middle, 6  SCTP associations in eNB, 1800 in MME/UPEa few 


The anaylsis in this document show that the differences between alternative 2 and alternative 3 are in principle equivalent. One SCTP association is re-used for several users by:

· either SCTP means (PPI value), the differentiation is already done in the c-plane transport layer 

· or by AP means (signaling reference), the differentiation is done in the application part. 

3. Conclusion & Proposal

This contribution contains aspects how to model user individual signaling. Three alternatives are analysed: one SCTP association per user, one SCTP association and user differentiation with the PPI field and one SCTP association and user differentiation with a signaling reference in AP protocol (eRANAP).

The contribution shows that the solution 1 using one SCTP association would lead to a high number of SCTP associations in the eNB and MME/UPE. Due to the listed disadvantages e.g. signalling load on S1, delay during SCTP association establishment this solution is not recommended and should be ruled out. 

The usage of multiple streams to avoid HOL blocking should be recommended. 
The final solution could be a mixture of the alternatives discussed in this contribution, e.g. using different streams on SCTP level (user differentiation) and a signaling reference (communication ID) to address user contexts in the eNB and MME/UPE. 
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