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1
Background
In the last few meetings SA2 approved a few CRs that determine the behaviour of voice centric and data centric UEs that support coverage enhancements (ce-ModeA or ce-modeB). In a nutshell, the principle of the SA2 solutions is the following: 

· Voice Centric UE shall disable ce-ModeB radio capability and therefore camp only on normal LTE, ce-ModeA or 2/3G cells that guarantee support for voice

· Data Centric can keep the ce-ModeB radio capability active since voice service is best effort

We are not challenging this solution!

There is though another requirement that emerges on the field: A “smartphone” that supports ce-ModeB can use this radio capability only when there is no other coverage available e.g. to support some low bitrate data service like messaging applications or SMS when it is in deep coverage and nothing else works. For instance support SMS in an underground parking. 
With the current SA2 agreements in order to fulfil this use case either 

a) the UE will have to be configured a priori as data centric and therefore risk ending up in the wrong domain for voice domain selection e.g. stay in LTE while there is no support voice

b) change/re-enable the ce-ModeB radio capability together with the "UE usage setting" only when the UE goes out of coverage of any RAT

Based on the existing behaviour in TS 23.401 cl. 5.11.2 change of E-UTRA radio capabilities can only happen with detach and re-attach. This means that for an operator requiring the UEs to support this use case i.e. UEs that supports ce-modeB to be allowed to send data when UE goes out of LTE and 2/3G coverage, it has to expect detach and re-attach, that on top of the over the air signalling also involve signalling to MME, SGW, PGW and HSS. 

Instead if this restriction is removed and the UE that changes its capability related to Enhanced Coverage is allowed to change the E-UTRA radio capabilities with TAU and re-enable ce-ModeB a lot of signalling is avoided.
An alternative approach is what has been discussed in the past in S2-172961 [1]: 

· UE always reports its correct capabilities to the eNB/MME i.e. if it supports CE-ModeB always sends CE-ModeB in radio capabilities
· The UE sends its “Voice domain preference and UE's usage setting” in Attach Request and TAU request message to MME. 

· If UE supports “CE mode B” and UE's usage setting is set to “Voice Centric” then UE shall not operate in CE mode B and should locally disable it. 

· Based on the UE's usage setting the MME need to support new “CE mode B restriction parameter”. If UE supports “CE mode B” and UE's usage setting is set to “Voice Centric” then MME sets “CE mode B restriction parameter” to value indicating UE is “restricted” for CE mode B. If UE supports “CE mode B” and UE's usage setting is set to “Data Centric” then MME sets “CE mode B restriction parameter” to value indicating UE is “not restricted” for CE mode B. 

· MME stores “CE mode B restriction parameter” parameter in MM Context. 

· MME also sends “CE mode B restriction parameter” to eNB in a number of S1-AP messages (e.g. INITIAL CONTEXT SETUP REQUEST message, HANDOVER REQUEST message, HANDOVER REQUEST ACKNOWLEDGE message, and DOWNLINK NAS TRANSPORT message carrying the TAU ACCEPT message) indicating to eNB if UE is “restricted” or “not restricted” for CE mode B.

· If “CE mode B restriction parameter” is set to value “Restricted” then UE/MME shall not start extended NAS timer. Also MME should reject any request for dedicated bearer establishment if “CE mode B restriction parameter” is set to value “Restricted”. 

3
Proposal 

It is proposed SA2 to discuss the use case for the UE to support some low bitrate data service like messaging applications or SMS when it is in deep coverage and nothing else works. For instance, support SMS in an underground parking. 

TS 23.401 CR3336 that allows UE to re-enable ce-ModeB radio capability with TAU and has no identified network impacts, but also the alternative solution in [1] is also acceptable to the authors. 
The release for which the CR will be first applied can be discussed, but we see benefits to apply the change earlier than later (i.e. prefer rel.14 vs. rel.15).  
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[1] S2-172961, "Handling of CE Mode B support for “Voice Centric” UEs", Intel
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