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Background:
This discussion paper proposes a mechanism for passing of information between NAS and RRC for ACDC.

Introduction:
Discussion paper C1-143462[1] presented at CT1#88 highlighted an issue for Smart Congestion Mitigation in E-UTRAN. As a reminder, the sequence of events that caused the issue were:

1. The user wishes to make a voice call. The UE initiates a session with audio media only. MMTEL sends MO-MMTEL-voice-started to the lower layers.

2. NAS attempts to establish the RRC connection with the “call type” set to “originating MMTEL voice”.

3. SIB has the ACB skipping bit for voice calls set, so UE moves to connected mode. Also the SIB has the ACB skipping bit for video calls set.

4. While the session with audio media is in progress, the user wants to establish a new session with video media. MMTEL sends MO-MMTEL-video-started to the lower layers.

5. The contents of the SIB changed while the UE was in connected mode. The SIB now has the ACB skipping bit for video calls set and the ACB skipping bit for voice calls not set.

6. UE moves from connected mode back to idle mode (i.e. RRC connection is lost).

7. When NAS begins recovery, if NAS attempts to re-establish the NAS signalling connection using the “call type” set to “originating MMTEL voice”, then ACB skipping will not apply and the UE will not move to connected mode.

The problem arose because CT1 agreed to specify three new call type values, i.e.

	Service Request
	If a SERVICE REQUEST is to request user plane radio resources and MO MMTEL voice call is not started, MO MMTEL video call is not started and MO SMSoIP is not started, the RRC establishment cause shall be set to MO data. (See Note 1)


	"originating calls"



	
	If a SERVICE REQUEST is to request user plane radio resources and an MO MMTEL voice call is started, the RRC establishment cause shall be set to MO data. (See Note 1)


	"originating MMTEL voice" 



	
	If a SERVICE REQUEST is to request user plane radio resources and an MO MMTEL video call is started, the RRC establishment cause shall be set to MO data. (See Note 1)
	"originating MMTEL video"



	
	If a SERVICE REQUEST is to request user plane radio resources and an MO SMSoIP is started, the RRC establishment cause shall be set to MO data. (See Note 1)

	"originating SMSoIP"




So when NAS tries to re-establish the NAS signalling connection, NAS has received two START indications. However as the call-type can only represent one of MMTEL voice, MMTEL video or originating SMSoIP, it is unable to indicate to RRC more than one START occurrence. In this example, as NAS chose "MMTEL voice" and not "MMTEL video", then ACB-skip was not applied by RRC as the video bit in the SIB was set and the voice bit was unset.
What "call type" does NAS send to RRC when it re-establishes the NAS signalling connection? NAS now has two START indications. NAS cannot intelligently prioritise the "call types" because it is not aware of the contents of the SIB. Thus it may choose a call type for which the corresponding bit in the SIB is not set rather than choosing a "call type" for which the corresponding bit in the SIB is set. In the case above, if NAS had indicated that the call type of “originating MMTEL video” when it re-established the connection, the UE would have moved back to connected mode as the video skipping bit is set in the SIB, but NAS does not know what “call type” to use to ensure that the ACB skip is correctly applied.
A number of solutions were discussed at CT1#88-bis, one of the solutions discussed was to not use the "call type" but to use a that is sent from NAS to RRC. This IE is a "bit map" that contains the current view of the voice, video and SMS session initiations from the higher layers. RRC would use this new IE when it receives the RRC establishment request from NAS and attempt to find at least one match between the "bit map" and the bits in the SIB.

However, during discussion at CT1#88-bis, companies were not happy to modify the agreements of the interface between NAS and RRC and it was concluded (without any evidence) that this case was a rare event and agreed to specify a note in TS 24.301, i.e. subclause 5.6.1.6
NOTE 1:
If more than one of MO MMTEL voice call is started, MO MMTEL video call is started or MO SMSoIP is started conditions are satisfied, it is left to UE implementation to determine the call type based on annex D of this document.

Discussion:
For ACDC the following diagram from the discussion paper C1-150143[2] presented at CT1#90 is used to aid discussion:
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It is an assumption that ACDC only applies when the UE is in IDLE mode (CT1 sent LS to SA1 in C1-150887[4] at CT1#90 to confirm this). A situation similar to that for ACB-skip could arise where the higher layers start App1 which maps to category 1 and this information is passed to RRC to apply the barring according to the SIB (which contains barring factors/time for categories 1 and 2). Then in connected mode, App2 is started which maps to category 2 (but as the UE is in connected mode, this does not affect ACDC barring). Then the NAS signalling connection drops and is automatically re-established. 

Issue: If NAS is able to only provide one category to RRC, which category does it provide when it requests establishment of the NAS signalling connection?
It's not completely clear from the discussion papers C1-150143[2] and C1-150375[3] whether the category sent is an indication of the category or a bit map of all the categories that map to applications that have started.

It is assumed that NAS provides RRC with a bit map indicating all of the applicable ACDC category indices.
Way Forward:
Proposal 1: Agree to specify that NAS sends a "bit map" of the categories that NAS has mapped from application-ids sent from the upper layers.

Proposal 2: Inform RAN2 of this decision, so they are able to design the solution appropriately in RRC.
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