3GPP TSG-RAN WG3#103bis                                             
                     R3-191689
Xian, China, 08-12 April 2019
Agenda item:
14.3
Source:
Nokia, Nokia Shanghai Bell
Title: 
Selection of UP solution for NBIOT and MTC connected to 5GC
Document for:
Approval
1   Introduction
RAN3 has received the LS from RAN#83 in [3] where RAN ask RAN2 and RAN3 to cooperate with SA2 in the decision of which UP optimization should be supported as part of the Release 16.

There are two candidate solutions: RRC_INACTIVE state or Suspend-Resume.

This paper helps to build RAN3 view on this and proposes to send an LS to SA2 on RAN3 preferred solution. RAN2 is expected to do the same and SA2 to take the final decision based on RAN2, RAN3 inputs.
2   Discussion
In their LS [3] RAN provides the following guidance:

· RAN expects RAN2 and RAN3 with co-operation with SA2 will continue to discuss the issue in the coming meetings.

· RAN also expects RAN2 and RAN3 evaluate the RAN impact of UP CIoT optimization and RRC_INACTIVE connected 5GC, considering the following aspects.

· UE battery life time and complexity

· Network and system impacts

· RAN understands both solutions (UP CIoT optimization and RRC_INACTIVE, connected 5GC) are on the table for further discussion in RAN2, RAN3 and SA2.

The first item which is more for RAN2 to comment. However, the second item is relevant to RAN3. RAN3 has added value to evaluate network and system impacts. While this evaluation may still also consider the first item.
Specification impact
From RAN3 perspective Release 15 5GS currently already supports RRC_INACTIVE whereas there is no Suspend-Resume in 5GC. Therefore, supporting RRC_INACTIVE for both NB-IOT and MTC would lead to no specification effort because 5GC already supports all NGAP procedures associated to RRC_INACTIVE. In contrast introducing Suspend-Resume for either NB-IOT or MTC would instead lead to more specifications impacts: need to introduce NGAP Suspend procedure and NGAP Resume procedure. 

Observation 1: selecting Suspend-Resume has more specification impacts for RAN3 than selecting RRC_INACTIVE.

Functional impact on products

From RAN3 perspective Release 15 5GS currently already supports RRC_INACTIVE whereas there is no Suspend-Resume in 5GC. Therefore, introducing Suspend-Resume has more product impacts. 5GC nodes will need to implement C-IoT UP optimization features in addition to currently supported RRC_INACTIVE. This means:

· Implement in AMF the NGAP Suspend procedure and NGAP resume procedures, also implement new “suspended mode” sub-state in CM-idle state with additional context information, 
· Implement in SMF suspension and resumption orders towards the UPF. 

Moreover, 5GC will need the logic to manage the two types of UP optimizations in parallel i.e. apply RRC_INACTIVE logic if the UE is accessing via eLTE and/or apply the suspend-resume logic if UE is accessing with NB-IOT and/or MTC. This new logic also needs to be implemented in the nodes. 
Observation 2: selecting Suspend-Resume has more product impacts for RAN3 than selecting RRC_INACTIVE.

Signalling Impact

Concerning the use cases to be addressed, SA2#129 discussed CIoT UP solution to address the case of “frequent small data”. Infrequent small data is mostly covered by CP CIoT optimization.
For frequent small data, using Suspend-Resume would mean that:
· For MO data, the NG-RAN needs to trigger NG Resume and NG Suspend frequently,

· For MT data, in addition to trigger NG resume and NG suspend frequently AMF would need to send NG Paging message frequently over potentially a large area.

For frequent small data, using RRC_INACTIVE would mean that:
· For MO data, NG-RAN node needs to trigger path switch but only in case the NG-RAN node has changed (less signalling over NG compared to suspend-resume),
· For MT data, NG-RAN node may need to send Xn paging but only in case the NG-RAN node has changed and over a relatively smaller area.

· If no MO/MT data happens before the UE crosses the border of RNA, then RNA Update procedure takes place. However, it is fully matter of deployment configuration for the RNA.
In summary, assuming the “frequent small data use case” corresponds to UEs for which an MO or MT takes place more frequently than the UE moves out of the RNA, then RRC_INACTIVE state is more advantageous from a signalling perspective.

Observation 3: for frequent small data use case, selecting Suspend-Resume leads to more signalling than RRC_INACTIVE. 

Long eDRX

For MO data RRC_INACTIVE will lead to less signalling than Suspend-Resume. For MT data SA2 has worked on supporting eDRX in RRC_INACTIVE during the study phase. 
The only drawback of eDRX in RRC_INACTIVE according to SA2 description is that it offers short eDRX timer i.e. eDRX timer has been said limited to NAS retransmission timer by SA2 (quite short, e.g. 10 seconds). However, from RAN point of view nothing justifies this limitation since RAN3 has already agreed a mechanism for paging failure which can be reused: cf TS 23.401:
If the RAN paging procedure, as defined in TS 38.300 [27], is not successful in establishing contact with the UE the procedure shall be handled by the network as follows:

-
If NG-RAN has at least one pending NAS PDU for transmission, the RAN node shall initiate the AN Release procedure (see TS 23.502 [3], clause 4.2.6,) to move the UE CM state in the AMF to CM-IDLE state and indicate to the AMF the NAS non-delivery.

-
If NG RAN has only pending user plane data for transmission, the NG-RAN node may keep the N2 connection active or initiate the AN Release procedure (see TS 23.502 [3], clause 4.2.6) based on local configuration in NG-RAN.

Therefore, assuming the NG-RAN has configured the UE with a sleeping period of 10 or 30 minutes, if a DL signalling comes in the NG-RAN doesn’t need to page because it knows the UE is in eDRX but it can feedback in a similar way as if a paging failure had happened. Upon receiving such feedback, the AMF can then disable any NAS retransmission timer. Depending on the NAS signalling procedure involved, 5GC may re-try the procedure or take any appropriate action to inform originating node. 
Observation 4: there are solutions to support RRC_INACTIVE with long eDRX timers like in CM-idle mode.
3   Conclusion

This paper has compared the two candidate solutions for CiOT UP solutions as per RAN request from a RAN3 perspective. It has concluded with the four following observations: 

Observation 1: selecting Suspend-Resume has more specification impacts for RAN3 than selecting RRC_INACTIVE.

Observation 2: selecting Suspend-Resume has more product impacts for RAN3 than selecting RRC_INACTIVE.

Observation 3: for frequent small data use case, selecting Suspend-Resume leads to more signalling than RRC_INACTIVE. 

Observation 4: there are solutions to support RRC_INACTIVE with long eDRX timers like in CM-idle mode.
We therefore make the following proposal:
Proposal: agree the LS in [4] to inform SA2, RAN2 that from a RAN3 point of view RRC_INACTIVE is better proposal for Cellular IoT UP solution for both MTC and NB-IOT.
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