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Abstract of the contribution: This paper proposes to discuss how to interact with CP solution and UP solution when both UE and network supports UP solution (i.e. solution 18 in TR 23.720) for normative work.
1. Discussion
According to the conclusion on TR 23.720, UE and network supporting NB-IOT shall supports CP solution as a mandatory feature and UP solution as an optional feature. In other words, the NB-IOT UE can send/receive data both over NAS PDU and DRB if the UE and network supports UP solution. Therefore this paper proposes to discuss which mechanism is required selecting data transmission path when the UE has alternative way. Let’s say CP solution as CP mode and UP solution as UP mode.
Back then discussing small data transmission solution in Rel-12, the small data indication can address whether to use small data transmission via NAS (or other solution) or legacy service request with DRB setup depending on the data size (e.g. use small data transmission if the corresponding Data type is keep alive message for Smartphone). However for CIoT especially for NB-IOT, the traffic pattern (e.g. frequent or infrequent and data size) is not dynamic and due to the aspect of constrained device, even the target AS may be restricted to only one. Therefore sourcing company assumes that dynamic switching between CP mode and UP (DRB setup) mode based on packet size is not desirable for NB-IOT.
Proposal1. Dynamic switching between CP mode and UP mode is not desirable.

Besides, constrained device may not a right place to decide which mode (UP mode and CP mode) is more appropriate. Therefore it is proposed that UE indicate the UP mode capability with Data type (e.g. IP, Non-IP, SMS) in Attach request message. Consequently, allocating IP address and whether DRB setup is required or not should be decided by network based on the UE capability (i.e. UP mode capability & Data Type) and subscription information.
Proposal2. UE should indicate the capability of UP mode (i.e. UP solution) with Data type to network during NAS procedure (e.g. Attach procedure).

The available mode based on UE capability (i.e. UP mode capability, Data type) has been provided in Table 1. When the Data type is IP and Non-IP, UP mode is available. However, if the network supports Non-IP via SCEF, only CP mode should be used. Therefore the Data type is IP and the network supports Non-IP via SGi, UP mode is applicable. However still need to access whether UP mode is beneficial for this UE.

	UP mode capability
	Data type
	Available mode
	Description

	No
	IP
	CP mode
	

	
	Non-IP
	CP mode
	

	
	SMS
	CP mode
	

	Yes
	IP
	CP mode or UP mode
	Depends on UE’s data traffic pattern, network can decide

	
	Non-IP
	CP mode or UP mode
	If non-ip is served via SCEF, only CP mode is available.

	
	SMS
	CP mode
	


Table 1 Applicability of UP mode

In Table 2, some comparison factors have been listed for which condition is beneficial for enabling UP (DRB setup) solution.
	
	CP mode
	UP mode
	Enabling UP?

	1. Traffic Pattern (Data Traffic size, Frequency of data transmission)
	Infrequent and Small
	Frequent and Relatively large

	For NB-IOT, not much difference foreseen. For LTE MTC, UP mode has more gain.
For infrequent data transmission, caching AS parameters in eNB is not beneficial.

	2. Mobility
	Not impacted
	Beneficial for a UE, the mobility pattern is limited to cells configured by an eNB (or multiple eNB(s))
	Avoid for mobile UE

	3. Complexity
	
	Additional signalling may be required to control DRB
	UP mode may require additional signalling but it is negligible.

	4. RRC security
	N/A
	Available
	Most of RRC signalling is available before security setup. Also RRC signalling which requires security setup is used for handover and DRB setup procedure.


Table 2 Decision factor for switching to UP solution
Firstly, on the Traffic Pattern (i.e. Data traffic size and Frequency of data transmission) in Table 2, relatively large and frequent packet type address more gain for UP mode. But for NB-IOT, most of the traffic pattern is infrequent small size of packet. Besides, only software update/reconfiguration requires relatively large data size but very rarely happens (e.g. once a half year). Therefore still the CP solution can be used as stated in evaluation section of Solution 2 in TR 23.720. In regard to NB-IOT, it is observed that using UP mode is not compelling compare to CP solution. For LTE MTC, UP mode may address more gain.
Secondly, on the mobility, UP mode is not appropriate for an UE if the UE’s mobility pattern is not limited to cells configured by an eNB (or multiple eNB(s)).
Thirdly, on the complexity, UP mode may require additional signalling but if this solution is used for right traffic pattern it might be negligible.
Fourth, on RRC security, UP mode can provide RRC security setup (i.e. integrity protection, ciphering) while CP solution cannot. However most of RRC signalling is available before security setup (see Annex a.6 TS 36.331) except some RRC messages but those RRC messages are used for handover procedure and DRB setup. Handover procedure is no required for NB-IOT and DRB setup only required for UP mode. Therefore RRC security availability is not a key factor for enabling UE solution. For UP mode, RRC security setup should be performed as usual.
In summary, for a mobile or UE requires infrequent small data transmission, switching to UP mode is not desirable. In other words, when the UE stays only in a limited area and the frequency of data transmission is relatively high with middle/large data size then the UP mode may be beneficial. This characteristic should be subscription based information rather than dynamic on and off based on the data size.
Proposal3. Network should select and indicate whether to use UP mode (i.e. DRB setup) during Attach procedure. The network should take UE’s capability (i.e. UP mode capability and Data type) and UE’s subscription info (i.e. data pattern (mobility, frequency, data size)) into account.

Also it is proposed that once UP mode selected (i.e. DRB is established), UE should use data delivery via UP path.
Proposal4. Once the UP mode selected, the delivery of data packet should be only via DRB path.
In some cases, network may want to change the selected data delivery mode to CP mode. For this switching to CP mode, similar procedure with “MME Initiated Dedicated Bearer Deactivation” can be reused with some tweaking. With this deactivation procedure, eNB will release cached AS parameters of the UE and UE will deactivate DRB setup and delete resume id for resuming procedure. Then UE performs RRC connection set with CP mod.
Proposal5. If network want to deactivate DRB (i.e. change to CP mode) due to network capability (e.g. Target MME does not support UP mode, detects UE’s traffic pattern is not appropriate to use UP solution, caching overloaded in eNB, etc) “MME Initiated Dedicated Bearer Deactivation” can be reused with some modification. The deactivation may perform in conjunction with TAU procedure.
2. Conclusion
This paper provides several proposals in regard to how to select data delivery path when the UE and network both supports UP solution (i.e. solution 18 in TR 23.720) as below.
Proposal1. Dynamic switching between CP mode and UP mode is not desirable.

Proposal2. UE should indicate the capability of UP mode (i.e. UP solution) with Data type to network during NAS procedure (e.g. Attach procedure).

Proposal3. Network should select and indicate whether to use UP mode (i.e. DRB setup) during Attach procedure. The network should take UE’s capability (i.e. UP mode capability and Data type) and UE’s subscription info (i.e. data pattern (mobility, frequency, data size)) into account.

Proposal4. Once the UP mode selected, the delivery of data packet should be only via DRB path.

Proposal5. If network want to deactivate DRB (i.e. change to CP mode) due to network capability (e.g. Target MME does not support UP mode, detects UE’s traffic pattern is not appropriate to use UP solution, caching overloaded in eNB, etc) “MME Initiated Dedicated Bearer Deactivation” can be reused with some modification. The deactivation may perform in conjunction with TAU procedure.
If the proposals are agreeable, normative work should reflect this conclusion.
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