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1
Introduction
At SA2#112, SA2 technically endorsed the TS 23.401 CR in [2] which introduices the control plane cIOT EPS Optimization.  

This paper reviews the solution designed by SA2 on RAN3 impacts and provides RAN3 feedback. 
2 Discussion
The control plane solution (former solution 2 of the TR) relies on NAS transport capabilities over S1AP and RRC from the UE to the MME and transport over GTP tunnels between the MME and the SGW (then PGW). 

The following call flow from [2] illustrates the solution:
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Figure 0: Mobile Originated Data Transport in CP- cIOT (current SA2 CR)
In step 1 the UE includes a Release Assistance Information IE within the NAS message to inform the MME whether downlink data is to be expected following the UL data (e.g. answer to the uplink data) and also whether S1 release is expected after the subsequent DL data being sent. An extract with possible CT1 coding example is provided below:

	Subsequent Downlink Data Ind (SDD-Ind)  (octet 4 bit 4)

	Bits

	4
	

	0
	Subsequent downlink data (e.g. acknowledgements or response) not expected.

	1
	Subsequent downlink data (e.g. acknowledgements or response) expected

	

	S1 Release Ind (SDD-Rel-S1)  (octet 4 bit 5)

	Bits

	5
	

	0
	S1 connection release after receiving subsequent downlink data not requested

	1
	S1 connection release after receiving subsequent downlink data requested


 After the MME has sent the UL data to the PGW in step 8, the following cases can therefore happen depending on the value of the Release Assistance Information IE:

· The Release Assistance Information IE said that no DL data is expected: then the MME can immediately send UE the S1AP Context Release Command message to the eNB;

· The Release Assistance Information IE said that DL data is expected the MME will let the RRC/S1 connection active and in steps 10, 11 will transfer any DL data received. 

· The Release Assistance Information IE said that the S1 connection is expected to be released after the first DL data sent. The MME then includes an indication over S1AP so that the eNB shall release the RRC connection just after sending the DL data.  

The case 3 above requires the MME to include this “release“ indication in step 11 in the S1AP DL NAS Transport message which currently doesn’t have such “release” function in TS36.413. Moreover such indication is also propagated in step 12  in the equivalent RRC Direct Transfer message which further impacts the RRC protocol with similar new changes.
Besides, the behaviour of the eNB upon receiving the new S1AP “release” indication is said to execute immediately step 14 which is to execute immediately the sction 5.3.5 of TS 23.401. Looking at this section 5.3.5, it is implicitly assumed that the eNB uses the optional step 1 of section 5.3.5 to release the RRC connection before sending the UE Context Release Request message to the MME. The latter message will itself trigger the UE Release Command message from the MME.
The case 3 therefore becomes questionable: what is the benefit to modify both the S1AP and RRC messages to trigger the order from MME to release the S1/RRC  connection?

From RAN3 point of view, control from the MME can be seen cleaner. For the case 3 the following alternatives can be used:
When the Release Assistance Information IE said that the S1 connection is expected to be released after the first subsequent DL data being sent, the MME first sends the next DL data in the DL NAS Trasport message then it triggers a UE Release Command message from the MME. 

The possible variants are illustrated here-below:
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Figure 1: option 1/ Variant currently described in [2]: 
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Figure 2: option 2/ Variant proposed with fewer RAN2/3 impacts 

Additionally, the option 2 allows to remove the step 13 which becomes useless as MME is the sole point of control of S1/RRC release. Please notice that so far user inactivity detection has only been considered for DRB in 3GPP whereas step 13 would require to newly introduce user inactivity detection on SRB. Therefore removal of step 13 is an additional simplification obtained by the variant.  

In contrast, for option 2, when the MME sends the S1 UE Release Command it is not sure that data transfer is still ongoing because MME has no visibility on the data transfer. The RRC release could be delayed, or, to be equivalent as option 1, at least eNB should wait end of data transmission before sending the RRC release. This delay is new for NB-IOT devices depending on the size of data to be sent: taking an example:

With low bit rate such as 150 bits/s, a packet of 1500 octets could take as long as 80s which is not negligible. Therefore, this new interaction needs to be discussed. 

Finally an option 3 could be an hybrid between option 1 and option 2 where the S1AP DL NAS Transport is modified but not the RRC Direct Transfer message:
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Figure 3: option 3/ Variant proposed with fewer RAN2/3 impacts 

Comparison of the drawbacks of the three variants:

	
	cons

	SA2 variant for S1/RRC release (option 1)
	1/ Modification of S1AP and RRC protocol and associated behaviour for the eNB and the UE.

2/ More S1AP signalling involved.

3/ New eNB involvement and logic to initiate an S1 release Request for signalling only connections.

4/ Need to add user activity detection on SRB.

	Proposed RAN3 variant (option 2)
	Need to check together with RAN2 the interaction in eNB when receiving an S1 Release Command while the delivery of ongoing data/signalling has not finished; can take up to 80 seconds for one packet!  (new issue related to NB-IOT)


	Proposed RAN3 variant (option 3)
	 1/ Modification of S1AP protocol and associated behaviour for the eNB and the UE. But no modification of RRC protocol.

2/ More S1AP signalling involved.

3/ New eNB involvement and logic to initiate an S1 release Request for signalling only connections.

4/ Need to add user activity detection on SRB.



Proposal: RAN3 to discuss the variants above for the release of the Control Plane of the CP cIOT.
3 Conclusion and Proposals
This paper has analysed the changes proposed in [2] corresponding to CP cIOT and shown that extra complexity could be avoided by keeping the MME in charge of the final S1/RRC connection release, as the typical design of RAN3. 

It is proposed that RAN3 clarifies the expectation behind the Release Assistance Information IE included in the S1AP DL NAS Transport message.
It is proposed that RAN3 debates about the three variants described in this paper and if RAN3 concludes to use an alternative approach in order to minimize the RAN3 impacts, then it is proposed that RAN3 liaises SA2 to update corrrespondingly their call flow. An LS out is proposed in [3].
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