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Abstract of the contribution: This paper describes solution for voice support for “Data Centric” UEs operating in CE Mode A/B. 

1. Background

Coverage enhancement (CE) is a 3GPP Rel-13 feature that allows the UE camping on E-UTRAN to use coverage enhancement functionality to be able to camp on the cell even in bad coverage instead of going out of coverage. 

The possible coverage modes are:

a) Normal Coverage (NC)

I. UE camp on the cell as NC “normal coverage” when cell satisfy normal coverage cell suitability condition.

b) CE mode A

I. UE camp on cell in bad coverage condition. 

II. no repetitions and small number of repetitions 

c) CE mode B

I. UE camp on cell in very bad coverage condition. 

II. For high number of repetitions

III. UE supporting CE mode B shall also support CE mode A

UE may support CE mode A or both CE mode A and mode B. Operating in CE (especially mode B) can result in longer delays for signaling procedure and data transmission compared to normal coverage mode.  The NAS timers in the UE and the MME are extended to cover the expected delay and to avoid NAS message retransmission increase and higher signalling load.

In Idle mode, the UE doesn’t inform network about the change of the coverage mode. This means that a UE supporting CE mode B can move between NC, CE mode A and CE mode B without network awareness. 

At SA2#119, this CE mode B and Voice support issue was discussed for “voice centric” and “data centric” UEs. It was agreed that a "voice centric" UE shall always ensure that voice service is possible. As a result, this implies the requirement that these UEs should reselect to 2/3G if voice service in E-UTRAN cannot be provided via CS fallback (CSFB) or via voice over IMS. 

For “data centric” UEs following solution is proposed. 

Basic principles:

1. For VoLTE MO Calls while the UE is operating in CE mode B, the UE shall not initiate a VoLTE call. UE may also display an icon on the screen to indicate voice service limitation to the user.

2. For VoLTE MT Calls while the UE is operating in CE mode B, the UE shall reject invite message from the IMS server and de-register voice services. Since the is call rejected upon SIP INVITE on IMS level, no further SIP signaling is performed and no dedicated EPS bearer activation procedure is triggered.

3. Once voice service is de-registered by the UE, the IMS server will not trigger any further voice MT call toward this UE  

4. If UE changes from CE mode B to CE mode A (or NC), the UE informs IMS server that UE is again available for voice services by re-registering voice services at IMS server.
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Figure 1: Illustration for voice service support in case of change of coverage mode for “data centric” UE.

Figure 2 below shows the call flow for the voice service support for “data centric” UE. 
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Figure 2: voice/video service support for “data centric” UE supporting CE mode A/B

The IMS module in the UE is informed of any change in the UE coverage mode (NC, CE mode A and CE mode B) and the IMS module in the UE shall consider the current UE coverage mode when handling of MO or MT call:

MO call:

For UE supporting CE mode B, the IMS module in the UE reject any MO call if the UE operates in the CE mode B.

MT call:

IMS module in UE rejects SIP invite message from the IMS server and inform the IMS server that the voice service is not available. If the UE has disabled voice service, when the UE returns to NC or CE mode A, the IMS module in the UE informs IMS server that the voice service is available again.

At SA2#120, it was commented to further investigate frequency, message size, IMS Messaging aspects. Further consideration on these aspects is provided below – 

Frequency: There were concerns if UE ping pongs between CE mode B and CE mode A frequently then it would cause excessive IMS signalling. It is to be noted that UE deregister for voice/video service only on receiving the MT voice/video call as illustrated in figure 1 & 2. UE may apply certain implementation specific timer value to avoid this ping pong (i.e. UE may wait for certain period of time before deregistering/registering). Without this approach there would be excessive signalling and waste of radio and network resources as MO/MT voice/video call will fail due to UE being in CE mode B. 

Message size: There was concern about message size sent to deregister the UE while the UE is in CE mode B. SIP message to deregister for voice/video is typically in order of 1000 bytes. Figure 2 shows existing SIP signalling to minimize impact to signalling protocol. Alternatively to reduce message size new reject code (instead of 480) could be used. 

IMS messaging aspect: Figure 2 relies is existing IMS signalling to minimize impact to signalling protocol. Alternatively to reduce message size & number of messages new reject code (instead of 480) could be used.

2. Proposal

It is proposed to adopt above solution for voice support for “data centric” UEs that supports CE mode B but may operate in CE mode A (or Normal coverage).

Rel-14 CR is provided in S2-173402.
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