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1
Introduction
After the discussion on [5], RAN3#80 agreed to continue the investigation on the following solutions proposed by SA2:
-
5.1.1.3.1 Small Data Transfer starting from RRC IDLE (E-UTRAN): Use of pre-established NAS security context to transfer the IP packet as NAS signalling without establishing RRC security,
-
5.1.1.3.2 Optimised handling of C-plane connection for Small Data and Device Trigger Transmission without U-plane bearer establishment in E-UTRAN,
-
5.1.1.3.6.2 Small Data Fast Path,
-
5.1.1.3.6.3 Connectionless Data Transmission,
-
5.1.2.3.1 Core Network assisted eNB parameters tuning for small data transfer.
However, at the SA2#98 meeting, SA2 decided to drop the solutions for SDDTE in clause 5.1.1.3.4, 5.1.1.3.5, 5.1.1.3.6, 5.1.1.3.7 and 5.1.1.3.9 of TR 23.887 from Rel-12 and sent an LS to RAN2 (RAN3 CCed) in [3]. Therefore, only the following SDDTE solutions need to be further evaluated by RAN3: 
- 
5.1.1.3.1 & 5.1.1.3.2 RRC connection without U-plane radio bearer establishment (control plane solutions),
-
5.1.2.3.1
Core Network assisted eNB parameters tuning for small data transfer.
The initial qualitative analysis for SDDTE solutions is provided in TR37.869 v0.3.0 [2], where the evaluation and possible impacts from RAN perspective are given. In this paper, we mainly focus on the challenges for those remaining solutions listed above which are explained in [1] in details.
2
Challenges of SDDTE
2.1
Control Plane solutions
These solutions include “5.1.1.3.1 Use of pre-established NAS security context to transfer the IP packet as NAS signalling without establishing RRC security” and “5.1.1.3.2 Optimised handling of C-plane connection for Small Data and Device Trigger Transmission without U-plane bearer establishment in E-UTRAN” of [1]. They both propose transferring the IP packet as NAS signalling without establishing RRC security. The DRB setup and RRC security/measurement procedure are omitted to reduce the signalling overhead for transferring infrequent small data packet. 
From RAN point of view, those two procedures are similar regardless how the core network behaves. Although the solutions may save a certain number of RRC messages, there are some issues to be considered:  
· Traditionally RRC Connection Request message has been heavily size limited and, especially for LTE, only 1 bit is reserved unless we expect bigger changes in different layers. Therefore it is questionable whether this usecase is important enough to use the last bit. Alternatively, the new indicator might be added to RRC Connection Setup Complete message. However this would prevent the eNB from controlling small data transfer at the early stage in case the eNB does not support the small data transmission and eNB cannot reject the RRC Connection for this optimized procedure. 
· The solution uses SRB1 to deliver the small data and this may interfere with normal CP messages. Unless proper de-prioritisation of this SRB1 is used, performance of other devices may suffer as resources will be diverted to serve this SRB1 conveying low priority data. Thus, it is not optimal to use a SRB1 to transfer low priority small data.
· The solution may provide gain only if there is a pair of small packets sent UL/DL. However, if data transfer continues, drawback may be bigger than gain and the normal connection has to be established. This makes the decision critical when to use the new procedure i.e. based on what criteria the solution can be used and would provide gain.
Observation #1: The solution is at the cost of considerable specification efforts and the arising problems may degrade the overall system performance especially for the normal UEs. 
2.2
Core Network assisted eNB parameters tuning for small data transfer
This goal of this proposal (solution 5.1.2.3.1 of [1] “Core Network assisted eNB parameters tuning for small data transfer”) is to minimize the UE state transitions and to achieve optimum network behaviour by setting the RRC inactivity timer and/or the DRX cycle based on Core Network assistance information from MME.
A first aspect to take into account is the high number of UEs a single MME might have to deal with. If the MME needs to keep extra UE related information, this could cause overload.
In [3], SA2 also asked to investigate further if there is benefit in standardizing any assistance information to assist eNB/RNC and if the following information is useful:
1) the information/statistics are defined and collected by the eNBs/RNCs and the MME/SGSN relays this information transparently to other eNBs/RNCs at both active and idle mobility;
2) the MME/SGSN provides information to eNB/RNC based on knowledge of UE type, information/statistics collected by the MME/SGSN and/or based on subscription information from HSS.
For 2), the RAN parameters, e.g. RRC inactivity timer could be optimized based on UE mobility status. However the MME is not aware of the changes of eNB/cell when the UE is in idle mode. Therefore the information provided by MME may not be entirely correct and may mislead eNB decision. Also considering the number of UEs which MME has to deal with, 2) does not justify the efforts of MME. Besides, if needed, RAN2 can consider some more assistant information from UE.
For 1), RAN parameter (i.e., inactivity timer) is an eNB/RNC internal implementation specific parameter. Therefore, it should not be conveyed outside of that network equipment. Besides, there is no guarantee that setting the same inactivity timer value to the UE after UE being in IDLE and back to CONNECTED is beneficial as the UE activities may have been changed during UE is in IDLE. Also the statistics collected by eNB during UE is in CONNECTED may not be correct after UE being in IDLE and back to CONNECTED as this statics does not consider when UE is in IDLE. Thus, 1) does not seem to be useful either.
Observation#2: It seems that the assistance information which MME can provide to eNB, not only might generate MME overload but does not seem to bring benefit mostly because the eNB already can set the proper parameters taking all the related information into account. 
2.3
General issues
The criteria for selecting the SDDTE solution instead of normal data transmission are not clearly defined. In TR 23.887[1] the criteria are assumed to be: packet size, number of arrived UL packets, IP protocol number, earlier traffic pattern, local UE configuration, optional indication from the application that this data can be treated as small data, etc. The MO SDT decision is made by UE and the MT SDT decision is made by SGW. However, if SDDTE solution is adapted in 3GPP, the criteria should be specified so that both UE and network know when to use optimized procedure and when to use the normal procedure.
3
Summary
The evaluation metrics for the proposed solutions has been agreed by RAN2 wherein not only the performance in terms of signalling efficiency, latency etc. is considered, but also the impacts on RAN side including the specification and the network/UE implementation efforts are highlighted. 
Given the analysis and observations above, the SA2 proposed solutions do not have obvious advantages to improve the signalling efficiency in RAN side compared to the normal service request procedure. Additionally, potential gain in RAN will be degraded in some cases because of message size increase in order to carry the new parameters over Uu interface. Further, the complexity brought in UE or eNB from both specification and implementation point of view has to be justifiable w.r.t. expected benefits.
Observation #3: Considering that the benefit is not very clear, specification and implementation efforts for the solutions for SDDTE brought by the SA2are not justified by the unclear benefits.
4
Proposals
It is proposed to discuss the observations above and to conclude that solutions 5.1.1.3.1, 5.1.1.3.2 and 5.1.2.3.1 of [1] are not recommendable. It is also proposed to send an LS to RAN2 and SA2 to inform our conclusion:
Proposal 1: It is proposed to conclude that solutions 5.1.1.3.1, 5.1.1.3.2 and 5.1.2.3.1 of [1] are not recommendable. 
Proposal 2: It is proposed to send LS to RAN2 and SA2 to inform them about proposal 1.
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