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1. Introduction 
In RAN3#90, a new scenario was raised: If the resume procedure is for the transfer of the NAS signaling only, e.g., the periodic TAU, the resume of the UE bearer is not necessary since there is no user plane data transmission requirement.

The contribution continues to discuss this new scenario and provide proposals
2. Discussion
2.2.1 The resume of the UE radio bearer and S1-U tunnel
The resume procedure may be triggered by the UE when there is the transmission requirement of the NAS signaling or the user plane data.

If the resume procedure is for the transfer of the NAS signaling only, e.g., the periodic TAU, the resume of the UE bearer is not necessary since there is no user plane data transmission requirement.

The resume of the UE bearer requires the resource allocation for the bearers (e.g. PDCP, RLC, etc.). W.R.T. the massive number of the IOT UE, the radio resource overhead should not be ignored. If the unnecessary resource overhead is saved, the eNB could accept the more UE’s access request.

There are three cases of the transmission requirements of the NAS signaling: 

1) The NAS signaling only. 

2) The NAS signaling with the follow-on uplink data 

3) The NAS signaling with the follow-on downlink data

The UE always knows the case1 and case2 but the UE may not know the case3 if the downlink data happens to arrive at the SGW when the UE initiate the resume request to the eNB.

In legacy connection establishment for TAU, the MME decides whether to re-establish radio bearer and S1-U tunnel according to the data transfer requirements, e.g., the “active flag” in the TAU request and the DL Data Notification. In another word, when the UE indicates the NAS signaling only to the MME, if there is downlink data, the MME will setup the E-RAB for the UE, otherwise, the MME will not setup the E-RAB for the UE.
	23.401

If a UE has uplink user data pending when it initiates the tracking area updating procedure, or uplink signalling not related to the tracking area updating procedure, it may also set an "active" flag in the TRACKING AREA UPDATE REQUEST message to indicate the request to establish the user plane to the network and to keep the NAS signalling connection after the completion of the tracking area updating procedure.
……

If the "active" flag is included in the TRACKING AREA UPDATE REQUEST message, the MME shall re-establish the radio and S1 bearers for all active EPS bearer contexts.
If the "active" flag is not included in the TRACKING AREA UPDATE REQUEST message, the MME may also re-establish the radio and S1 bearers for all active EPS bearer contexts due to downlink pending data or downlink pending signalling.


Similarly, in case the resume is just for the NAS signaling transfer, e.g. the periodic TAU without any UL/DL follow-on data, the Modify Bearer Procedure from the MME to the SGW could be skipped and the UE radio bearer is also not necessary. By now, NAS signalling carried in the Initial UE Message could make the MME know whether there is follow-on data of the TAU request. The NAS PDU IE for the NAS signalling could be also contained in the S1 resume request as that in the other UE associated S1 signalling. 

Observation1: the MME could decide whether to resume the radio bearer and S1-U tunnel according to the data transfer requirements, e.g., the “active flag” in the TAU request and the DL Data Notification.
Alt1: release the resumed radio bearers and S1-U tunnels at the eNB. 

Alt2: continue to suspend the radio bearers S1-U tunnels at the eNB.

· Alt2.1: the eNB always doesn’t resume the bearer context of the UE after RRC resume procedure according to the RRC cause values: mo-signaling.  Subsequently, the eNB decide whether to resume the bearer according to the decision of the MME in the S1 resume response.  The MME make the resume decision according the active flag in the NAS signaling and the DL Data Notification.

· Alt2.2: the eNB always resume all the bearers’ context of the UE after the RRC resume procedure. Subsequently, the eNB decide whether to suspend the UE bearer according to the decision of the MME in the S1 resume response.  The MME make the resume decision according the active flag in the NAS signaling and the DL Data Notification.

For alt1, the UE will have the uplink or downlink data transfer requirement later, the E-RAB re-establishment over S1 and radio bearer re-establishment over Uu will cause signaling overhead. The signaling overhead of the bearer release and re-establishment disobeys the design intention of the user plane CIOT optimization. Alt2 should be applied. There is no big difference of Alt2.1 an Alt2.2.
In hence, the MME could indicate to the eNB whether to resume the radio bearer.
Proposal1: It is proposed a resume indication for the UE bearer in the S1 resume response to indicate whether to the UE bearer is resumed.

2.2.2 NAS signalling and NAS PDU

As discussed in 2.2.1, NAS signalling contained in Resume Request is beneficial to indicate the active flag to the MME. According to the NAS signalling in the NAS PDU, the MME could apply the legacy logic to handle the radio and S1 bearer re-establishment. 
Except for this, the NAS signalling contained in the resume signalling is also beneficial to improve the signalling efficiency. Generally, the TAU signalling includes three messages: TAU request, TAU accept and TAU complete. When the UE connection is resumed to transfer NAS signalling only, if the NAS signalling is captured in the resume procedure, it costs 3 messages; otherwise, it costs 5 messages.  40% overhead is saved. With regard to the massive number of IOT device, the saved overhead is attractive. The NAS PDU IE for the NAS signalling contained in the resume procedure has no difference than that in the other UE associated S1 signalling.
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Fig3. NAS signaling transfer 

The NAS PDU IE for the NAS signaling is an optional IE in the resume request, when it is not contained in the resume request, that mean the resume is for user plane data transfer requirement. 
Proposal2: To contain an optional NAS PDU IE in the S1 resume request message.
3. Conclusion 

The contribution continues to discuss this new scenario and provide proposals 
Observation1: the MME could decide whether to resume the radio bearer and S1-U tunnel according to the data transfer requirements, e.g., the “active flag” in the TAU request and the DL Data Notification.
Proposal1: It is proposed a resume indication for the UE bearer in the S1 resume response to indicate whether to the UE bearer is resumed.

Proposal2: To contain an optional NAS PDU IE in the S1 resume request message.
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