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1 Relevant RAN aspects and Proposed Ways Forward
In the CR in Tdoc S4-181358 on MTSI client profiles, the following definition of an IoT terminal was proposed: 
IoT terminal: UE operating in radio access capability category series “NB” or “M” [162] or terminal characterized by the fact that is constrained in size, weight or power consumption (e.g. a connected watch) compared to a regular UE (e.g. a smartphone or a feature phone).
Here are some observations in relation to this proposed definition from RAN perspective:

1-   In RAN side, eMTC/NB-IoT features are only developed for LTE (not for NR/5GC at least not for Rel-15/16), while URLLC is supported in Rel-15 NR and Industrial IOT will be supported in Rel-16 NR. Moreover, NB-IoT functionality has not yet been designed to run VoLTE services. 
As such, we propose the following:
a. Take “NB” category out of the above definition
b. Use a different name than “IoT” in the above definition, since “IoT” is already used by RAN for the NB-IoT radio functionality and this does not support VoLTE. SA4-defined ‘IoT terminal’ may be wrongly associated with ‘NB-IoT’ radio functionality and this may create confusion. Better to use another name for the SA4-defined terminal with reduced set of codec capabilities
2-   It may not be not so simple to refer to Cat-M UEs when associating radio capabilities in the definition of the ‘IoT’ terminal (or the new SA4-defined terminal definition with reduced set of codec capabilities). 
Here are some observations on Rel-13 and Rel-14 UE categories and their support for VoLTE services.
	Rel-13 new feature or UE category
	Radio Capability IE
	Intel’s comment on VoLTE support 

	Cat.M1 UE
	ue-CategoryDL-v1310 and ue-CategoryDL-v1310 set to m1
	In very high level, RAN1/2 did not guarantee that VoLTE delay requirements can always be met when operating on CE. RAN2 send the LS R2-167316 [1] to RAN5 explaining:

· “RAN2 confirms that a conformant Rel-13 Category M1 UE can be capable of supporting IMS including VoLTE service when operating in coverage requiring CE Mode A. When operating in coverage requiring high number of repetitions, VoLTE latency requirements might not be met.
· It is not likely that a Cat M1 UE (that supports optional capability for CE mode B) can support IMS including VoLTE service when operating in coverage requiring CE Mode B. CE mode B has not been designed with delay-sensitive services such as VoLTE in mind.”
In summary, even though cat.M UE (or UE in CE) could support VoLTE, the UE may not be able to meet the delay requirement when in CE mode B, or even when in CE mode A if high number of repetitions were used (e.g.  pdsch might be configured with up to 32 repetition when in CE mode A)

	CE mode A 
	ce-ModeA-r13 
	Similar comment as for Cat.M1 UE applies

	CE mode A and B
	ce-ModeB-r13
	Similar comment as for Cat.M1 UE applies


	Rel-14 new capability or UE category
	Description of UE support indication
	Intel’s comment on VoLTE support
	

	ue-CategoryDL-v1430 and ue-CategoryUL-v1430 set to m2
	Rel-14 BL UEs supporting 5 MHz PDSCH/PUSCH channel bandwidth (BW), max. DL & UL TBS of 4008 bits and

6968 bits
	Cat.M2 can support VoLTE when in CE mode A but not when in CE mode B
	

	ce-pdsch-pusch-maxBandwidth
	Maximum PDSCH/PUSCH channel BW larger than 1.4 MHz when the UE is operating in CE mode A & B; not applicable to Cat. M1; mandatory for Cat.M2
	(*)
Enhancement that would improve VoLTE support for BL UEs and UEs in CE (when using CE mode A, i.e. not for CE mode B). 

Note that all of the features listed here could be supported by any Rel-14 BL UEs (i.e. cat.M1/M2) or any Rel-14 non-BL UE supporting CE (i.e. any UE category, e.g. cat.1 supporting CE).  
	

	ce-pusch-nb-maxTbs
	Maximum UL TBS size of 2984 bits in 1.4 MHz when operating in CE mode A
	Similar comment as for ce-pdsch-pusch-maxBandwidth applies (*)
	

	ce-HarqAckBundling
	HARQ-ACK bundling in FDD when operating in CE mode A
	Similar comment as for ce-pdsch-pusch-maxBandwidth applies (*)
	

	ce-pdsch-pusch Enhancement
	New numbers of repetitions for PUSCH & modulation restriction for PDSCH and PUSCH in CE mode A
	Similar comment as for ce-pdsch-pusch-maxBandwidth applies (*)
	

	ce-scheduling Enhancement
	Dynamic HARQ-ACK delay in CE mode A
	Similar comment as for ce-pdsch-pusch-maxBandwidth applies (*)
	

	ce-srsEnhancement
	SRS coverage enhancement in CE mode A
	Similar comment as for ce-pdsch-pusch-maxBandwidth applies (*)
	


In addition, SA2/CT1 did updates to enable the usage of voice when not in CE mode B e.g. TS 23.401 [2] captured “If the UE’s usage setting is "voice centric" as defined in TS 23.221 [3], it shall not operate in CE mode B and shall not indicate to the network that it supports CE mode B”
In summary, we propose not generically referring to the Cat-M on the radio capability, with the understanding that there are a lot of UE’s radio capabilities and cases/configurations that would also need to be referred.

A final comment on the definition is that it is not clear what is meant by a regular UE since such a ‘regular UE’ definition does not exist anywhere. We propose removing this from the definition. 

As such we propose the following:
a. To either: 
i.    keep the definition of the new SA4-defined terminal with reduced capabilities independent of radio capabilities: 
Constrained terminal: UE characterized by the fact that it is constrained in size, weight or power consumption (e.g. a connected watch) compared to a smartphone or a feature phone.
or
ii.    only refer to some example radio configurations that can serve VoLTE in the definition such as Cat-M1 with CE Mode A and Cat-M2 with CE Mode A: 
Constrained terminal: UE characterized by the fact that it is constrained in size, weight or power consumption (e.g. a connected watch) compared to a smartphone or a feature phone, with a suitable radio configuration to support conversational services, e.g., using radio configuration Cat-1 with CE Mode A, Cat-M1 with CE Mode A or Cat-M2 with CE Mode A.
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