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1. Introduction
In RAN2#93, there was little discussion on the simultaneous support of CP and UP solution by NB-IoT UEs, but there was no conclusion because it was ambiguous what the simultaneous support would mean [1][2]. During two conference calls between SA2 and RAN2, it was commented that SA2 has agreed to apply the simultaneous support to both NB-IoT and non NB-IoT, because SA2 sees no difference for NB-IoT and non NB-IoT from core network point of view [3-5]. On the other hand, as some companies commented during the conference call, there was no clear agreement in RAN2 yet. We discuss this issue for NB-IoT in [7].

In this contribution, we discuss whether the non-NB-IoT UE should be able to support both CP and UP solutions simultaneously and provide our view.
2. Discussion
2.1
Simultaneous support of CP and UP solutions
First of all, we would like to clarify the meaning of simultaneous support of CP solution (DoNAS) and UP solution (AS Context Cashing). According to the discussions during the joint conference call, SA2 seems to consider the selection of solution should be done per PDN connection. They also think the selection should be able to be done by the UE for MO data and the MME for MT data [5]. Therefore, it is our understanding that there will be no case to select one of the CP or the UP solutions, if the UE has  only one PDN connection (e.g. performing only one type of application). In this case, the MME selects the solution applied.
Proposal 1: RAN2 to confirm that the meaning of simultaneous support of CP and UP solutions is that 1) CP and UP solutions can be used simultaneously but for different PDN connections and 2) for a given PDN connection either CP or UP solution is used at a given time. 

*same proposal 1 as in [7] for NB-IoT

Next, we discuss impact of the simultaneous support from RAN perspective. There are 3 scenarios where the UE triggers either CP or UP solution, while the UE already perform the other solution: 
A) UE in RRC_Idle, AS context stored (RRC suspended), CP solution triggered

B) UE in RRC_Connected with UP solution, CP solution triggered
C) UE in RRC_Connected with CP solution, UP solution triggered
Note that we assume there is no AS security activation for the CP solution. However, if this is not the right assumption (i.e., AS security is activated even in the case of CP solution only), the following discussion for the scenario C) could be simpler.
We summarize, in the table 1, the expected UE and the network behaviors in these scenarios with assuming the MO data and the UE selects the solution based on pre-defined or configured criteria, where the details on how to select is still pending and will be discussed in CT1.
In the scenario A, referring to the SA2 agreement (*Note 1), the UE and the network perform the RRC connection resume procedure first. Then, once the UE becomes RRC_Connected, the UE sends the data over NAS PDU with EPS-Bearer Identity (EBI) configured by the MME in e.g. ULInformationTransfer message. We consider there seems to be just marginal impact to AS layer. In this scenario, it should be discussed and clarified whether the AS security is activated (used) for the CP solution. For instance, if the AS security has been already activated for this RRC connection, the UE may apply the AS security for the signaling of the CP solution. This could ensure more secure communication. On the other hand, it may not be necessary to apply the AS security even for this case, because the content is not changed given that the solution (CP or UP) is determined per e.g. PDN connection.
In the scenario B, the UE sends data over NAS PDU with EBI in ULInformationTransfer message. This also refers to the SA2 discussion and there seems to be marginal impact to AS layer. The AS security issue is same as the scenario A and it should be clarified.
In the scenario C, the UE sends NAS information (e.g. Extended Service Request: ESR) to the MME in order to request the bearer setup. The MME replies with INITIAL CONTEXT SETUP REQUEST message to the eNB. The eNB sends the SecurityModeCommand message and the UE responds with the SecurityModeComplete message for AS security activation. Then, the eNB sends the UE the RRCConnectionReconfiguration message including DRB configuration. Finally, the UE can send data over DRB and the eNB transfers the data to S/P-GW. After that, the eNB may instruct the UE to perform RRC connection suspend. Figure 1 shows the example procedure. This scenario would cause more impact (Medium?) than other scenarios. 
Proposal 2: RAN2 to discuss the potential impact due to simultaneous support of CP and UP solutions in three scenarios A,B,C above.

*same proposal 2 as in [7] for NB-IoT
Table 1: Expected UE and network behaviors with simultaneous support of CP and UP solutions
	Scenario
	Expected UE and network behavior
	RAN impact

	
	
	

	A
	1. UE and network perform RRC connection resume procedure

2. UE send data over NAS PDU (w/ EBI)
3. eNB transfer NAS PDU to the MME, then to S-GW or SCEF

 (*Note 1)
	Marginal

	B
	1. UE send data over NAS PDU (w/ EBI)
2. eNB transfer the NAS PDU to the MME, then to S-GW or SCEF
	Marginal

	C
	1. UE send NAS information (ESR) to request bearer setup

2. MME send Initial Context Setup Request to eNB
3. eNB and UE perform AS security activation (SMC)
4. eNB and UE perform RRC Connection Reconfiguration to setup DRB

5. UE send data over DRB, eNB transfer to S/P-GW
6. eNB may instruct the RRC connection suspend.
(*Fig.1)
	Medium?


*Note 1: SA2 has agreed and captured in TS23.401 [6] that “At any subsequent transaction trigger from the NAS layer when UE is in ECM-IDLE, the UE shall attempt the Connection Resume procedure“ as the UE behavior when the UE is in RRC_Idle with stored AS context (i.e. RRC suspended).
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Fig.1: Expected UE and network behaviors in scenario C.
2.2
Possibility of introducing simultaneous support in Rel-13
In non NB-IoT UEs, there is not restrictions agreed in the NB-IoT (e.g. one DRB, only RLC AM, etc). So, there is no further solution needed to prevent from more than one application which uses different solution happen at a time which may be necessary in NB-IoT.

When we consider the non NB-IoT UE, there could be multiple applications within the UE and they may have different characteristics. It could be possible that such applications would be suitable with different solutions. We can also expect that the UE normally performs the legacy packet transmission/reception and possibly with suspension and resumption. At some point in time, the UE may trigger the CP solution to perform very small infrequent packet transmission. So, the scenario A or B may happen more possibly than the scenario C which would have more impact than others.
Based on the observations above, we consider that the simultaneous support. We would like to suggest to discussing the issue separately from NB-IoT and decide whether it is introduced in Rel-13 or postponed. 
Proposal 3: RAN2 to agree that the simultaneous support of CP and UP solutions can be introduced in Rel-13 non-NB-IoT easily and reasonably compared with NB-IoT.
Proposal 4: RAN2 to decide whether the simultaneous support is introduced or not in Rel-13 non-NB-IoT by taking into account the time remained.

3. Conclusion

In this contribution we discussed whether the non-NB-IoT UE should be able to support both CP and UP solutions simultaneously and made following proposals:
Proposal 1: RAN2 to confirm that the meaning of simultaneous support of CP and UP solutions is that 1) CP and UP solutions can be used simultaneously but for different PDN connections and 2) for a given PDN connection either CP or UP solution is used at a given time. 

Proposal 2: RAN2 to discuss the potential impact due to simultaneous support of CP and UP solutions in three scenarios A,B,C above.

Proposal 3: RAN2 to agree that the simultaneous support of CP and UP solutions can be introduced in Rel-13 non-NB-IoT easily and reasonably compared with NB-IoT.

Proposal 4: RAN2 to decide whether the simultaneous support is introduced or not in Rel-13 non-NB-IoT by taking into account the time remained.
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