
3GPP TSG-RAN WG2 #92
R2-156421
16th – 20th November 2015
Anaheim, USA
Source:                    
NTT DOCOMO, INC.
Title:  
Compatible S1 architecture with eMTC and normal UEs
Document for:        
Discussion and decision
Agenda Item:         
7.16.1
1. Introduction
SA2 recently decided to introduce two architecture options for NB-IoT as informed to RAN2 in [1]. One of the options is the user plane based solution with AS information stored in RAN, i.e., Solution 18 described in sub-clause 6.18 of [2]. RAN2 will start to investigate the specification impacts of radio protocols for supporting this option. Before start to work, this paper attempts to propose general design principles.
2. Discussion
2.1. Brief overview of U-plane based solution
The basic idea to reduce the signalling overload for connection setup is to store UE context in both the eNB and the UE while the UE is in RRC_IDLE. When the UE attempts to setup the RRC connection to the eNB where the UE context is stored, the stored UE context is used for both the eNB and the UE resulting in reducing the signalling for connection setup in both AS and NAS. The UE specific S1-C/U association is kept between the eNB and the MME/S-GW while the UE is in RRC_IDLE. The S1 paging message is sent as in the legacy mechanism even though the UE specific S1-C/U is kept. If the UE in RRC_IDLE moves out to the other eNB where the UE context is not stored, the UE follows the legacy connection setup procedure. Even for that case, the eNB could fetch the UE context from the other eNB where the UE context is stored. The details can be found in [2].
2.2. History of relevant work
The concept of U-plane based solution was initially proposed at RAN #66 for one of the candidate Rel-13 WIs [3]. The target application in the proposed WI was not only for MTC but also encompassed all potential mobile communication services, e.g., smartphone. Unfortunately, there was not an opportunity to look into this technology potential in the Rel-13 time frame so far. However, there was another opportunity when SA2 start to study S1 based architecture enhancements for NB-IoT. The U-plane based solution was studied as one of the candidate for the architecture enhancement and concluded to work on in the WI phase as in [1].
At RAN #69, there was a proposal to work on RAN enhancements required for the S1 based architecture enhancement under the Rel-13 eMTC WI [4]. The intention was introduce compatible S1 architecture with Rel-13 eMTC UEs. It was just noted due to the on-going SA2 study.
2.3. Design principles for U-plane based solution
As SA2 concluded their study and agreed to introduce U-plane based solution, now is the proper time to think of the compatibility with the other viable use cases in addition to NB-IoT. According to the outcome of the SA2 study, the agreed U-plane solution still has a technology potential to utilise broader mobile communication applications as initially intended in [3]. In that sense, it is sensible to have the general design principle in mind that the solution should be compatible with eMTC UEs and normal UEs. Furthermore, due to its technology potential of broader applicability, it is absolutely imperative that the solution is available in the Rel-13 time frame. Given that NB-IoT WI is allowed to assign unlimited TU (Time Unit) resources, RAN2 (and RAN3) has enough capacity to complete the work in Rel-13.
3. Summary and proposal
Based on the aspects described in this paper, the following is proposed.
Proposal 1:
U-plane based solution with AS information stored in RAN should be specified such that it is compatible with Rel-13 eMTC UEs and normal UEs.
Proposal 2:

U-plane based solution with AS information stored in RAN should be specified in Rel-13.
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