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1
Introduction

In the last RAN WG2 meeting we addressed the need for considering service based redirection for supporting efficient use of resources [1]. This document provides further details about how this issue was addressed in R6 and what requirements and enhancements we would need in E-UTRAN. The document is aligned with what has been discussed and agreed on the mobility drivers in E-UTRAN [3].
2
Redirection in release 6
In release 6, the redirection procedures during connection setup follows the flow described below (Figure 1). This procedure gives the network total controllability of the UE (UE is not allowed to redirect without explicit permission from the network).
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                                        Figure 1: RRC redirection during connection setup in R6

Description of the procedure (for the description of the messages, see [2]):

Step 0: This step is needed for terminating calls only: a Paging Type 1 is sent to UE including the IE: Paging cause, describing the cause for the core network (CN) originating page (e.g. terminating conversational call, terminating streaming call). 

Step 1: information delivered in the RRC connection request includes the following information elements:

· Measurement results: serving frequency/non-serving-frequency measurements.

· Establishment cause: reason for the connection (e.g.. originating conversational call, originating streaming call, terminating conversational call, terminating streaming call)
· Initial UE identify: the identification of the UE (e.g. IMSI, TMSI)

Step 2: RNC decision algorithm triggers redirection for e.g. load reasons, service reasons.

Step 3: If RNC decision is to redirect, the RRC connection reject is sent including information of the target system (FDD: frequency carrier or GSM: BCCH ARFCN, BSIC) and wait_time parameter (time UE spend in the target system before moving back to the E-UTRAN due to cell reselection.
2.1
Redirection limitations in release 6
In order to specify the redirection in E-UTRAN, it would good to understand the redirection limitations in release 6: 

a) Lack of inter-RAT measurements: 
The lack of inter-RAT measurements available during connection setup limits the use of redirection to co-located GSM/UTRAN cells. In addition, since the redirection towards GSM is blind redirection, this mechanism is unreliable. As the number of 3GPP radio technologies is increasing, the importance of having inter-RAT measurements already available during the early phase of the connection is becoming more clear, not only for redirection purposes but for coverage analysis and RRM decisions applied even after UE enters to dedicated mode.
The availability of the inter-RAT measurements can be constraint to the availability of inter-RAT measurements when UE is in idle mode. However this method is not recommended as either it will require that inter-RAT measurements be always “on” during idle mode or it will restrict the availability of the inter-RAT measurements on the E-UTRAN cell boundaries (if Ssearch_RAT type of parameter is used in E-UTRAN). Instead, we propose that “Ad-hoc” type of inter-RAT measurements can be done by UE just before the RRC: connection request is sent to the network. This type of “ad-hoc” measurements can be established for inter-frequency measurements as well, eliminating the restriction to have the source and target cells co-located and enhancing the reliability of the redirection procedures.
b) Lack of redirection support for terminating calls
In release 6, redirection for terminating calls is not possible due to the lack of CN procedures to support the continuation of the terminating call in another system/frequency. This is a partial drawback for load traffic handling during congestion as only the UEs originating calls are candidates for redirection. However the major drawback comes when the reason for redirection is related to service or network limitations. As an example, if only light inter-working mechanism is supported by the operator (such as for voice continuation to CS domain (VCC) from LTE to UTRAN/GERAN), the redirection support for terminating calls is needed.
c) Lack of support to paging cause

Although the IE “paging cause” has been defined in release 6 for paging TYPE 1 and TYPE 2, this element has not been used, again, due to the limitations in the CN. We believe that an integrated procedure to pass the paging cause information from CN to RN has not been properly addressed in release 6 and discussions with SA2 should start in order to clarify the feasibility of having this information available in RN.
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Requirements for redirection in E-UTRAN 
One major challenge in E-UTRAN is the absence of information needed for IE: establishment cause (streaming call, conversational call etc) during the early phase of the connection establishment. This is due to the fact that UE has to first establish a SIP signalling path towards IMS and thus, the establishment cause IE can be built once UE enters to dedicated mode. 
To solve the problem pointed above we propose to build the establishment cause IE in E-UTRAN based on the SIP INVITE message, specifically from the Session Description Protocol (PDP) [4]. The SDP is intended for describing multimedia sessions for the purposes of session announcement, session invitation, and other forms of multimedia session initiation. 

Some of the information available in the SDP includes:

· The type of media (video, audio, etc.)

· Bandwidth required
· The transport protocol (RTP/UDP/IP, H.320, etc.)

· The format of the media (H.261 video, MPEG video, etc.)

By using basic fields from SDP, a table (service_id, bandwidth required) can be built and used in an enhanced establishment cause field. Information of the required bandwidth during connection setup will support eNodeB in applying more intelligent decision about which target system (GERAN, HSPA, EUTRAN, LTE 1.25Mhz, 5Mhz etc) can be the most suitable for redirection purposes. We propose the use of a simple table with course resolution so that changes to the table are not affected due to emerge of new services. 
3.1 UE capability handling in redirection

In RAN2#58 there was raised an additional concern for E-UTRAN redirection as eNB does not know UE capabilitites without S1 interface establishment. In order to allow redirection without S1 establishment there are few identified alternatives:

1. Alt1. UE informs inter-frequency/RAT capabilities in RRC_CONNECTION_REQUEST This approach increases RRC_CONNECTION_REQUEST message size and it may be that this feature is not really used in all NW configurations. Increased size may cause additional delay for connection establishment. Some optimizations for indication of UE capabilities are possible e.g. UE just indicating capabilities that NW indicates as available in system information 
2. Alt2. After UE has sent RRC_CONNECTION_REQUEST, eNB can request for UE capabilities before establishing S1. This approach is simple as UE CAPABILITY ENQUIRY needs to be supported anyway, but drawback is increased number of RRC messages before connection establishment. This may cause increased delay for connection establishment in case NW wants to redirect UE.

Alternatively we may consider a method having a indication in the broadcast information, which tells UE whether Alt.1 or Alt.2 (NW may omit requesting UE capas in alt2) should be used in the cell. In this approach each NW configuration (ones that use redirection and ones that do not use) would have optimized size of RRC_CONNECTION_REQUEST. 
4
Proposal
Based on the details described in previous chapters, we propose the following requirements for redirection to other RAT/frequencies:
a) Signalling flow for redirection procedures in E-UTRAN as in release 6 (Figure 1).

b) Report of “Ad-hoc” Inter-RAT/Inter-frequency measurements by UE during call setup phase.

c) Support for redirection of terminating calls

d) Utilize the “paging cause” field
e) Built the “establishment cause” and “paging cause” field based on SIP SDP protocol.
f) Indication in system information (or in dedicated manner) whether UE is supposed to deliver UE capabilities in RRC_CONNECTION_REQUEST or not

While items a), b) and f) are RAN2 specific decisions, items c), d) and e) requires some work coordination with SA2. Therefore we ask RAN2 to start discussions with SA2 about these requirements. We welcome any suggestions about how to enhance the “establishment cause” field in E-UTRAN by e.g. using SIP protocol.
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