Panasonic Confidential


3GPP TSG RAN WG2 LTE adhoc                                                                          R2-061873
27th  –  30th June, Cannes, France
Source:
Panasonic
Title: 
Default bearer establishment procedure
Agenda Item:
9.1
Document for:
Discussion 
1. Introduction

In LTE, latency reduction in both c/u-plane is one of the most important requirements. There have been several proposals and discussion for call setup procedure in past RAN2 meeting. In this document, we discuss the procedure relating SAE default bearer establishment. SAE bearer consists of SAE radio bearer (between UE and eNB) and SAE access bearer (between eNB and aGW). The default bearer concept is also introduced in LTE. 
Although final negotiation of QoS is based on service negotiation on existing signalling relation and default IP bearer service establishment according to [1], the procedure to establish default bearer also impacts the whole call setup procedure.
We propose SAE default radio bearer is established before SAE default access bearer. In addition, we also propose to have ability to exchange of u-plane data like IMS signalling before SAE default access bearer establishment in order to further reduce the call setup delay. 
2. Discussion
2.1.  Default radio bearer establishment before default access bearer establishment
In LTE, SAE bearer service provides provision of QoS as described in [1]. In addition, default SAE bearer service concept, which makes to establish SAE bearer service easily/quickly, is introduced. SAE bearer service consists of SAE radio bearer (between UE and eNB) and SAE access bearer (between eNB and aGW). According to SAE default bearer service concept, we also assume SAE default radio bearer and SAE default access bearer.

As default radio/access bearer means the configuration are stored in each entity like UE, eNB and aGW, from information exchange perspective, there is no specific ordering of the establishment between default radio bearer and default access bearer. But there is c-plane latency reduction merit to allow default radio bearer first. We assume no permanent connection of default access bearer. Therefore, we think there could be the case that some time may be required to establish default access bearer. On the other hand, default radio bearer is purely control of eNB scheduler. eNB scheduler also has an ability to control QoS aspect dynamically. The configuration of radio access can be easily modified later when default access bearer is established if necessary. Therefore, we propose default radio bearer is allowed to be configured before default access bearer establishment in order to reduce the setup latency as illustrated in Figure 1.
The possible demerit of not to wait the establishment of default access bearer is that invalid UE could establish SAE default radio bearer. But we don't think that this is big issue. When aGW checks service request and performs integrity protection, aGW would detect unauthorised UE. Then, established SAE default radio bearer would be released by indication from aGW. This is similar to RRC connection release procedure, in case authentication is failed.

Conclusion1: SAE default radio bearer should be allowed to establish before SAE default access bearer service establishment.
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Figure 1: SAE default radio bearer establishment procedure before access bearer setup
2.2.  U-plane data exchange before default access bearer establishment
In previous section, we proposed to allow SAE default radio bearer is established before SAE default access bearer establishment. In this section, we further propose limited kind of u-plane data is allowed to be exchanged in radio bearer before default access bearer establishment. Our aim is to transmit IMS signalling (SIP signalling) as u-plane data before access bearer establishment in order to reduce latency.
In VoIP, IMS signalling is required before VoIP data is exchanged. Then, c-plane latency for VoIP is impacted by when IMS signalling is exchanged. Although typical way of thinking could be this IMS signalling is exchanged after SAE bearer establishment, we think to allow IMS signalling is exchanged before default bearer establishment is useful to reduce the delay. In order to allow u-plane data exchange before default access bearer establishment, one of possible method is this IMS signalling is be transmitted like NAS signalling between eNB and aGW. But, other method also could be considered (FFS).
The possible demerit to exchange u-plane before default access bearer establishment is that invalid UE might use radio resource. This is more issue in heavy traffic condition. However, we think eNB scheduler can solve this. When eNB has enough radio resource, eNB scheduler starts u-plane data exchange for the UE before default radio bearer establishment. On the other hand, when eNB doesn’t have enough radio resource, eNB scheduler doesn’t start u-plane data exchange for the UE before default access bearer establishment. eNB scheduler would also take into account operator's policy whether to allow this behaviour or not. This procedure is illustrated in Figure2.
Conclusion2: U-plane data exchange before default access bearer establishment should be allowed. These data could be exchanged like NAS signalling between eNB and aGW.
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Figure 2: U-plane data exchange before SAE access bearer establishment
3. Conclusion

In this contribution, we discussed call setup procedure to optimise c-plane latency. We propose that RAN2 WG agreed following conclusions as working assumption.

- SAE default radio bearer should be allowed to establish before SAE default access bearer service establishment.

- U-plane data exchange between eNB and aGW before default access bearer establishment should be allowed.
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