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Abstract of the contribution: This paper describes an issue related to sending data for the “Voice Centric” UEs that are CE mode B capable and proposes way forward options. 

1. Background

In SA2#121, the issue of Handling of CE Mode B support for “Voice Centric” UEs was discussed and based on show of hands following solution was agreed in TS 23.401, clause 4.3.27a – 

“If the UE's usage setting is "voice centric" as defined in TS 23.221 [27], it shall not operate in CE mode B and shall not indicate to the network that it supports CE mode B.

If UE supports CE mode B and UE's usage setting is changed from "data centric" to "voice centric" (or vice versa) then the UE shall update the E-UTRAN radio capability for CE mode B at the MME as per the procedure defined in clause 5.11.2.”

Based on above agreement if UE supports CE mode B and UE's usage setting is changed from "data centric" to "voice centric" (or vice versa) then UE needs to perform detach and reattach to update UE’s. 

New scenario was discussed offline for automotive use case. In this use case, vehicle which is "voice centric" UE may want to enable CE mode B if no other coverage is available (e.g. in parking garage) in order to send SMS, IM or small data.

To enable able use case as per current procedure UE usage setting need to be changed from "voice centric" to "data centric" and then perform detach and reattach to update E-UTRAN radio capability for CE mode B at the MME. It is very likely that this procedure will fail due to excessive radio signalling while in CE mode B. 

2. Discussion

Solution #1: 

The “voice centric” UE enables CE mode B by changing the UE usage setting to “data centric”. MME sends TAU to updates UE radio capability at eNB during Tracking Area Update (TAU) procedure for the UE, supporting CE mode B. 

Solution #2:

The UE sends its “Voice domain preference and UE's usage setting” in Attach Request and TAU request message to MME. If the UE supports CE mode B then it always sends its CE mode B support capability to eNB/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. Comparison 

	
	Solution#1
	Solution#2
	Comparison

	Enabling CE mode B
	To enable CE mode B, UE needs to change UE usage setting from “voice centric” to “data centric”
	To enable CE mode B, UE needs to change UE usage setting from “voice centric” to “data centric”
	Same 

	Signalling over radio interface
	Solution#1 requires updating UE radio capability stored at the MME when UE switch from “Voice Centric” to “Data Centric” and vice versa. UE radio capability can be very large and sending this information over radio interface while UE is in bad coverage is not desirable. It is very likely that this procedure will fail due to excessive radio signalling while in CE mode B.
	Solution#2 doesn’t require updating UE radio capability stored at the MME when UE switch from “Voice Centric” to “Data Centric” and vice versa.
	Solutin#2 is better

	Connected Mode
	Solution #1 will work only, if the UE is in EMM-Idle mode when the UE’s usage setting is changed. If the UE is already in EMM-Connected mode, then the UE radio capability IE has already been provided by the MME to the eNB, and it will not be updated as long as the UE remains in EMM-Connected. 

For Solution #1 there will be issue for connected mode that eNB may reconfigure the UE to use CE mode B (assuming UE supports CE mode B) and then later if there is MT voice call it will be rejected (for the UE with usage setting set to voice centric UE). UE and eNB needs to be synchronized on the configuration to be used while in RRC_CONNECTED, else this requires new UE behavior where UE has to either ignore the reconfiguration from eNB or reject the reconfiguration from eNB for CE mode B if UE usage setting is set to voice centric. This requires RAN2 analysis and inputs.
	Solution #3 work both idle and connected mode.
	Solutin#2 is better

	Usability for new use cases
	-
	Similar to restriction for enhanced coverage, Solution#2 provides additional tool for the operators to restrict usage of CE mode B to save UE battery power and/or save network resources.
	Solutin#2 is better


4. Proposal

Based on the analysis above, Solution#1 is most efficient. It proposed to go with solution#1. Rel-15 CR is provided in S2-17xxxx. 
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