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Discussion and decision
1 Introduction

The main aim of the paper is to address the issues that remain after the agreements on ‘Radio connection establishment’ achieved during the RAN2#58bis meeting [1]. More specifically, it is proposed that:
· If the eNB establishes the RRC connection upon receiving the UE context (received prior to msg4 timer expiry), it transmits the RRC CONNECTION RECONFIGURATION message which performs contention resolution and SRB establishment. In addition, the message may optionally include a NAS response (if any) and may optionally activate mobility and/ or security

· The contention resolution timer is configurable, to allow networks to fully utilise this option

· If the eNB establishes the RRC connection prior to receiving the UE context, it transmits the RRC CONNECTION RECONFIGURATION message which performs contention resolution and SRB establishment
Finally, the paper includes an outline of the resulting connection establishment scenario’s.

2 Discussion
2.1 Introduction
In this paper, we have considered the following open issues on ‘Radio connection establishment’ that remain after the RAN2#58bis meeting [1]:

1. If the UE context is received before expiry of the msg4 timer, it is FFS if contention resolution, SRB establishment, RB establishment and NAS response (if any) may be combined/sent together
2. It is FFS if the contention resolution and SRB establishment is done with the RRC  Connection Change message or with a more optimised message

The above agreements result in the following scenario’s:
· Connection establishment upon MME response (i.e. S1 is established):

· Contention resolution, SRB establishment and optionally network controlled mobility activation, security activation(default) and/ or SAE bearer establishment
· Early connection establishment (i.e. S1 is not established)

· Contention resolution, SRB establishment and possibly limited network controlled mobility (FFS) activation but neither security activation nor (default) SAE bearer establishment
· This scenario applies in case of late response and/ or in case the NAS message does not fit in the initial message

The following table summarises the functional options for the two scenario’s.

	Functionality
	Conneciton establishment upon MME response
	Early connection establishment

	Contention resolution
	M
	M

	SRB establishment
	M
	M

	(Default) SAE bearer establishment
	O
	-

	Activation of network controlled mobility
	O
	FFS 

	Activation of security
	O
	-


Table 1: Functional options for the connection establishment scenario’s
SRB establishment

SRBs establishment is one of the mandatory parts of RRC connection establishment, even if the connection is established prior to S1- establishment i.e. prior to the reception of a UE context (and the activation of (full) network controlled mobility. Consequently, the established SRB(s) are only initial ones, probably limiting the data rate since the UE has not been validated while its subscription information been accounted for either

Network controlled mobility
It should be noted that the current version of E-UTRA RRC indicates that in RRC_CONNECTED mobility is network controlled (in 4.2.1). There is also a note (in 5.3.1) indicating that network controlled mobility may not be activated. The aim of this note is to indicate that the UE should not reject the connection establishment message in case it does not activate network controlled mobility. It should however be clear that in RRC_CONNECTED state only network controlled mobility applies, even though this may not be activated from the start of the connection.

2.2 Analysis & proposals

Connection establishment upon MME response

In a separate contribution, see [1], we propose to avoid the transmission of a separate contention resolution message, since this only reduces the delay of an infrequent case (i.e. when the network is configured for a low collision rate e.g. 1%).

Moreover, we have not been able to identify problems with allowing the option to include the SRB establishment, network controlled mobility activation and/ or security activation in the message that performs contention resolution:

· There don’t seem to be severe constraints regarding the size of the message

· The message applies HARQ, with feedback provided only by the UE that detects its own identity

· It is possible to apply segmentation provided that the UE identitification is available in each segment, e.g. when applying a UE-specific CRC
Proposal: 
1. If the eNB establishes the RRC connection upon receiving the UE context (received prior to msg4 timer expiry), it transmits the RRC CONNECTION RECONFIGURATION message which performs contention resolution and SRB establishment. In addition, the message may optionally include a NAS response (if any) and may optionally activate mobility and/ or security

2. The contention resolution timer is configurable, to allow networks to fully utilise this option

Early connection establishment

Following the arguments provided in the previous, we see no need for an optimised message to do the contention resolution upon initial access.

Proposal:

3. If the eNB establishes the RRC connection prior to receiving the UE context, it transmits the RRC CONNECTION RECONFIGURATION message which performs contention resolution and SRB establishment.
2.3 Resulting connection establishment sequences
In this section we briefly describe the connection establishment sequences that result from the analysis in the previous sections.
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8 :  I nitial context setup  complete   >  

7 : Radio connection  reconfiguration  complete   >  

3: Radio connection request   >NAS information  

6 :  Radio connection  reconfiguration   > AS -  configuration  

4:  Initial UE message   > NAS  message ,  request  

5 :  Initial contex setup request   < NAS message ,  response,   > SAE  bearer attributes ,   > UE AS  capabilities,   > AS security context  

2: RA response  

1: RA request  

UE   Source ENB   MME   SAE Gw  


Figure 1: Connection establishment upon MME response
This scenario, which applies e.g. in case of a ‘Service request’, can be characterised as follows:

· The eNB creates an the initial NAS message based on the information included in/ piggy backed to the Radio connection request
· Based on the information in the Radio connection request message, the eNB selects an MME to route the Initial UE message to

· Upon receiving the Initial context setup request message, that may include (part of the) AS context information, the eNB accepts the Radio connection establishment i.e. it resolves contention and establishes the SRB(s). The eNB may activate security and network controlled mobility at the same time. Furthermore, it may establish default SAE bearers
· After completing the connection establishement:

· Further NAS messages may be transferred in uplink/ downlink i.e. other than the one(s) included in the connection response message

· User data transfer may be transferred in uplink/ downlink
· Furthermore, uplink transfer restrictions are removed i.e. a UE specific dedicated signalling radio bearer configuration is used rather than a general and limited/ initial configuration
The above sequence may also apply in case of an (initial) attach, although in that case there may not be any AS context information included in the Initial context setup request message.
· In case the Initial context setup request message does not include security context information, the eNB is unable to start security. It is FFS if the eNB may activate network controlled mobility in this case
· In case there is no UE context available in the MME, the Initial context setup request message is assumed not to include SAE bearer attribute information. In this case, the eNB assigns an ‘initial’ (not UE specific) SAE bearer configuration
In case the initial NAS message can not be included in its entirety in the initial uplink message, the sequence becomes somewhat different i.e. as shown in figure 2.
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8 :  Initial context setup  complete   >  

7 : Radio connection  reconfiguraiton   complete   >  

3: Radio connection request   >NAS information  

6 :  Radio connection  reconfiguration   >AS -  configuration  

4:  Initial UE message   >NAS message request  

5 :  Initial context setup request   <NAS message response,   > SAE  bearer attributes,   >UE AS capabilities,   >AS security cont ext  

2: RA response  

1: RA request  

UE   Source ENB   MME   SAE Gw  

3c: Initial uplink NAS info transfer   >NAS information  

3b: Radio connection  reconfiguration   >Contention resolution info   >SRB establishment info  

3: Radio connection r econfiguration  complete   >NAS information  


Figure 2: Early connection establishment
The main differences compared to the previous are as follows:

· The eNB returns a Radio connection reconfiguration message including the addressing information to resolve the contention resolution and to establish the SRB(s). As illustrated by the figure, it may do this in the following cases:
· When the MME response is not received well enough in advance of the expiry of the contention resolution timer

· Upon receiving a Radio connection request message not including the complete NAS information

· In the latter case, the eNB collects the initial NAS message not only from the Radio connection request message but also from any further Initial uplink NAS info transfer messages

3 Conclusion & recommendation
In this contribution we have analysed the radio connection establishment procedure. Our aim is to adopt a generic procedure with optimisations limited to the most important and frequent scenario (the service request). More specifically, we suggest RAN2 to consider the following proposals:

1. If the eNB establishes the RRC connection upon receiving the UE context (received prior to msg4 timer expiry), it transmits the RRC CONNECTION RECONFIGURATION message which performs contention resolution and SRB establishment. In addition, the message may optionally include a NAS response (if any) and may optionally activate mobility and/ or security

2. The contention resolution timer is configurable, to allow networks to fully utilise this option

3. If the eNB establishes the RRC connection prior to receiving the UE context, it transmits the RRC CONNECTION RECONFIGURATION message which performs contention resolution and SRB establishment.
If RAN2 agrees the above proposals, Samsung will be happy to capture this in the E-UTRA RRC specification.
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7: Radio connection reconfiguration complete
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3b: Radio connection reconfiguration



>Contention resolution info



>SRB establishment info







3: Radio connection reconfiguration complete�>NAS information
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