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Abstract of the contribution: This paper summarizes the current situation with this issue and proposes a way to address it.
1. Introduction/Discussion
At SA2 #118bis, S2-170289/S2-170294 suggested a UE based solution for R13 and Network based solution for R14. During further offline discussion, another paper suggested that RAN2 may need to be involved in order to ensure that CE MODE A operation will be possible for “voice” enabled UE even for R13 timeframe.

2. Proposal for R 13
In order to progress R13 with an UE based solution, it is proposed to assume CE MODE A will indeed allow voice call to be established properly from radio perspective. SA2 should approve the R-13 CR (see S2-171170) for UE based solution (or technically endorsed if LS to RAN2 is needed to confirm the problem).

3. Discussion for R 14
For Rel-14, the discussion continues on UE centric vs. Network centric based solution.
For UE centric based solution, UE can continue to behave ilke Rel-13 mentality which means that UE wanted to be “voice centric” UE can continue to indicate to network that it does not support CE MODE B.

For network based solution, the advantage is that UE can continue to support CE MODE B where it finds itself in a bad/poor RF area, and to receive non voice related service (e.g, SMS). We assume the UE (when in CE MODE B) will indicate the to user via display that “voice service is not possible due to limited signal, etc”.

For network based solution, there are two proposals: MME centric vs. eNb centric. The following table tries to summarize the different approach of the two solutions.
 

	 
	network based solution

	 
	MME centric
	eNb centric

	solution principles
	- MME determines whether the requested service (as determined by the MME based on APN, DSCP for service based paging differentiation, etc, e.g. VoLTE) can be supported in CE mode B

 

-MME determines that dedicated bearer setup is in conflict with the current CE Mode (i.e, MODE B) for the requested service and reject the dedicated bearer setup request.
	-eNb decides to reject the RAB setup e.g., CN to ask the RAN for a GBR bearer of x kbit/s and the RAN looks at the radio conditions and says “can’t do it” (In the same way as a Rel 9 eNB would do if the CN asked for a 100 MBps GBR bearer.

	Pros
	-reject at the earlest part of the call flow procedure to save signalling and processing resources. E.g, for VoLTE services, rejecting the dedicated bearer establishment request at the MME avoids the unnecessary sending of an Initial Context Setup Request to the eNB (for UEs in idle mode at the start of the call flow) that would be always rejected by the eNB.
 
-          UE can display to the user whether voice is supported or not, based on whether the UE operates in CE mode A and B.

 

-          No need for any GTP protocol change if dedicated bearer setup / update is never required to be supported for UE operating in CE mode B

 

-          Simple solution  where the decision to accept or not the request is made by the MME based on the requested service (e.g. VolTE) and current CE mode of the UE
	 

	Cons
	 
	Rejection is taking place at a later part of the call flow which is not necessary.
'eNb based rejection can only be based on QCI while MME based rejection can also take the service and  paging policy (DSCP,APN, etc) into account
 

-                      requires GTP protocol extensions to cope with dedicated bearer setup / update with extended NAS timers, to support dedicated bearer setup / update for a UE operating in CE mode B. 

Requires corresponding support from MME, SGW, PGW.
 

-          UE/user does not know when VolTE or other services are no longer supported as dependent on eNB decisions.
 

-          Additional complexity to the eNB that has to determine for various combinations of requested QoS (GBF, MBR, QCI etc) whether the request can be accepted or not based on the current radio condtion of the UE

	Impacting area
	§  eNB indicate in the S1AP Initial UE message (current CE mode of the UE)- this is already agreed from “S2-166947”
§  MME accepting/rejecting a dedicated bearer creation / update based on the current CE mode of the UE
§  MME enabling/disabling the enB to use CE mode B by one new IE in S1AP RAB Setup Request / E-RAB release request.
	- eNb software update, similar to MME based solution.
- new cause why bearer is rejected
- MME handling of the new cause value
- GTP protocol extensions to support establish/update of dedicated bearers with extended NAS timers: impacts to MME, SGW and PGW.


 

3.1 Proposal for R 14
From Nokia’s view, we like to propose MME centric based solution as we see that

1. Simple solution with very minimal changes to MME and eNB. No need either for GTP protocol extensions, assuming dedicated bearer establishment/update is not required to be supported for a UE operating in CE mode B.
2. Rejecting the call at the earlest part of the procedure save signaling and processing. VoLTE services cannot be supported in extended coverage. So there’s no point in sending any S1AP signalling to the eNB (Initial Context setup request) that would be always rejected by the eNB.
3. MME has more information to determine the service compatibility for CE MODE B (if required) using APN, DSCP, QCI while eNB mainly sees QCI/bit-rate/PDB information.

4. End user can be made aware that VolTE services are not supported when the UE operates in CE mode B.
proposal 1: A UE configured in voice centric mode should always prioritize VolTE with UE operates in CE mode A when needed (e.g., will not switch to CE mode B if VoLTE is possible). 
Proposal 2: A UE configured in data centric mode should be able to receive VolTE when the UE operates in CE mode A and restricted services (no VolTE) when operating in CE mode B.
Proposal 3: It is not required to support dedicated bearer establishment / update for a UE currently operating in CE mode B.
Proposal 4: It is proposed to specify the MME centric solution.
For Rel 14, it is proposed to support MME centric solution. Nokia resubmitted R14 CR (CR#3198/S2-171172) from SA2@119bis for consideration in this meeting in SA2#120 to address this solution.
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