3GPP TSG-RAN WG3 NB IOT AD HOC Meeting
R3-160052
Budapest, Hungary, 20th – 22th Jan 2016 
Agenda item:
26
Source: 
ZTE
Title: 
Discussion on NB-IoT Solutions
Document for:
Discussion and Approval
1. Introduction
The New WI on NarrowBand IOT (NB-IOT) in RP-151621 [1] was agreed in RAN#69 meeting. SA2 has agreed, for normative work, to progress Solution 2 from TR 23.720 v1.1.0 as a mandatory feature for the UE and the Network and Solution 18 as an optional feature.
2. Discussion
2.1 Background
According to TR23.720, Solution 2 and Solution 18 are described as infrequent small data transmission using pre-established NAS security and User plane based solution with AS information stored in RAN. During RAN3#90 meeting, the solutions impact on RAN3 and relative issues were discussed. Here we would like to analyze the detail of solutions and the potential open issues.

2.2 Solution2
This solution relies on the existing S1-MME interface and it consists of delivery of small data as part of NAS PDUs, C-SGN will connect with RAN node with S1 interface as shown in TR23.720. There is no DRB establishment or activation for small data transmission. The C-SGN replies the Downlink NAS Transport in response to the Initial UE Message. It is obvious that the INITIAL UE MESSAGE, DOWNLINK NAS TRANSPORT and UPLINK NAS TRANSPORT messages over S1 interface will be reused to transfer MO/MTsmall data transfer.
Proposal1: The INITIAL UE MESSAGE, DOWNLINK NAS TRANSPORT and UPLINK NAS TRANSPORT messages over S1 interface will be reused to transfer MO/MTsmall data transfer.
According to TR23.720 Section 6.2.1.3, for MO Small Data Transfer in step2, The CIoT RAN forwards NAS PDU and the indication on whether ack/response is expected to the C-SGN in the initial UE message. If no acknowledgment/response to the small data packet is expected (based on the subscriber information and the Ack/Rsp indication from the UE), the C-SGN immediately releases the connection. Otherwise, when a (response) small data packet arrives in the P-GW, sends it to the C-SGN. 

However,  the general principle is that the S1 UE context is released after timer expires in both RAN node and C-SGN implicitly, this indication seems has limited usage when timer is configured too short which leads to early removal of the S1 signalling connection in C-SGN.

Proposal2: The benefit and necessity of  introducing indication on whether ack/response is expected to the C-SGN in the initial UE message needs to be evaluated.
2.3 Solution18

According to TR23.720 Section 6.18, UE needs to perform an initial connection setup to establish the NAS signalling connection and provide the UE and network with an initial AS context. RRC Suspend procedure and RRC Resume procedure are introduced, two class1 procedures of UE Context Suspend and UE Context Resume are needed over S1-AP. MME supports for storing of the UE Context information when the RRC connection is suspended and the S1AP association is kept, while eNB supports for storing of UE Context with relevant radio interface parameters as well as S1AP association related parameters when UE has moved into the new CIoT RRC-Idle state by means of new 'RRC Suspend' procedure.
Proposal3: Two class1 procedures of UE Context Deactive and UE Context Resume are needed over S1-AP.
For the issue that whether resumption of bearer contexts is simply performed by triggering the Resume procedure after the MM action was performed or whether the bearer contexts could be resumed earlier (which can be achieved by adding a specific indication in the Initial UE Message to allow triggering the resumption of bearer contexts).
Since the processing delay and the benefit between above two solutions is not significant, and the MME would know at NAS layer that data is to follow the TAU. We propose that bearer contexts resumption is simply performed by triggering the Resume procedure after the MM action was performed.
Proposal4: A specific indication in the Initial UE Message to allow triggering the resumption of bearer contexts seems not needed.
According to TR23.720 Section 6.18.1.4, resumption of a previously suspended RRC connection for the MT case, which said that eNB notifies the MME about UE state change in a new S1AP message designated here as S1-AP UE Context Resume indicating 'page response'. ECM in the MME enters the ECM-CONNECTED state. MME identifies that the UE returns at the eNodeB for which MME has stored information about allocated DL TEIDs for the UE. However, on our understanding, when MME receives the UE Context Resume message, it could understand that UE being in Connected state. It seems no special indication is needed for paging case.
Proposal5: A new indicator 'page response' in the UE Context Resume Request message seems not needed.
2.4 Common open issues

2.4.1 C-SGN selection
There are two solutions on the table, one is reusing DÉCOR, the other one is RAN based selection. 
Whether DÉCOR solution can be reused or not is based on C-SGN definition, it is not clear whether C-SGN can be deployed as single MME in MME Pool, or C-SGN will have another kind of pool definition, which only used for NB IOT.
For RAN based selection, the C-SGN selection will be based on current NNSF when eNB recieves the initial UE message, some assistance information may be useful, e.g., User type or capability, and eNB also needs to get the indication of NB IOT support from the connected C-SGN.

Proposal6: C-SGN selection solution needs further discussion and to be decided.
2.4.2 Solution2 and Solution18 selection and switching

Both solutions aim to support highly efficient handling of infrequent small data transmissions for NB IOT users. C-SGN may make the choice between Sol2 and Sol18 based on indication from UE, according to the endorsed CR in SA2 last meeting, in the attach procedure, NB-IoT capable UE includes 'Preferred Network Behavior' indication regarding the network behavior supported by the UE.
Solution2 has no DRB establishment and no AS security, which means when eNB receives the small data, the data via SRB will have higher priority on scheduling than data via DRB. It seems that Solution2 is suitable for high priority service, e.g, equipment alarm. On the other hand, Solution2 is suitable for small data transfer, while solution18 can meet with big data and high data rate services, e.g., software update/reconfiguration, up to 2000 bytes (see TR23.720).
However, let’s consider some practical use cases, for example, UE indicates to use Solution2 initially, after a while, due to the traffic model has changed, e.g., software edition updates triggered, Solution18 has the advantage to transfer big data to UE. The following solutions can be considered:
1) Still use Solution2 to achieve multiple data transfer, the UL/DL user data are transferred in the multiple UPLINK/DOWNLINK NAS TRANSPORT messages, which will bring signaling overhead in S1 interfaces;
2) MME initiates the UE Context Release procedure with suggested solution indication, UE connects to the network with new solution indication.
3) MME initiates the UE Context Modification Request procedure towards eNB with the updated solution indication, after RRC reconfiguration procedure, data transmission will use the switched solution.
Proposal7: Solution2 and Solution18 selection and switching needs to be solved.
2.4.3 Paging optimization for NB IOT

The general paging optimization solution and CE paging optimization solution will be finalized in R13, and for NB IOT users, the exact range of DRX cycle for NB-IoT needs to be considered, which may also be related to eDRX paging solution pending to RAN2 progress.
Whether Paging optimization solution for NB IOT can refer to the paging optimization solution listed as above needs to be evaluated and discussed.

Proposal8: Paging optimization solution for NB IOT needs to be finalized.
2.4.4 HeNB GW/DeNB cases

It is foreseen variants of RAN nodes will be deployed in the network, such as RN/DeNB, H(e)NB/H(e)NB GW. How to apply NB IOT solution to those scenarios is important for future proof.
For solution2, the S1 UE context is released after timer expires in both RAN node and C-SGN implicitly, which means the timers between HeNB GW/DeNB and HeNB/RN shall be aligned, else it will bring some abnormal problems,e.g., the NAS messages can not be routed due to early release.
For Solution18, HeNB GW/DeNB also need support for storing of UE Context as well as S1AP association related parameters when the RRC connection is suspended, which may have some stage2 impact.
Both for Solution2 and Solution18, if there are some indications introduced in S1-AP messages or new messages introduced, the handling principle in HeNB GW/DeNB needs discussion and guarantee functionality.
Proposal9: Solutions impact on HeNB GW/DeNB cases need to be analyzed.
3. Conclusion
Here we propose:
Proposal1: The INITIAL UE MESSAGE, DOWNLINK NAS TRANSPORT and UPLINK NAS TRANSPORT messages over S1 interface will be reused to transfer MO/MTsmall data transfer.
Proposal2: The indication on whether ack/response is expected to the C-SGN in the initial UE message.
Proposal3: Two class1 procedures of UE Context Deactive and UE Context Resume are needed over S1-AP.
Proposal4: A specific indication in the Initial UE Message to allow triggering the resumption of bearer contexts seems not necessary.
Proposal5: A new indicator 'page response' in the UE Context Resume Request message seems not needed.
Proposal6: C-SGN selection solution needs further discussion and to be decided.
Proposal7: Solution2 and Solution18 selection and switching needs to be solved.
Proposal8: Paging optimization solution for NB IOT needs to be finalized.
Proposal9: Solutions impact on HeNB GW/DeNB cases need to be analyzed.
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