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1. Introduction
CT1 has been extensively discussing alternative solutions for realizing ACB skip function. Although several alternatives are identified, CT1 seems to have difficulties to decide which solution to adopt. The paper summarizes the identified alternatives, discusses issues that may need to be confirmed by RAN2 and identifies impact to RRC layer on the solution alternatives. The paper also discusses the possibility to contact CT1, if the discussion in RAN2 have clear view which alternatives is preferable (or not) from RAN2 perspective.
2. Discussion

2.1 Solution alternatives 
Table 1 summarizes the solution alternatives that are identified in CT1 discussion so far.
Table 1: Identified solution in CT1
	No
	Items
	Solution alt. 1 (Ericsson – Intel)
	Solution alt.2　(Qualcomm)
	Solution alt. 3 (Huawei-Samsung-LGE)

	1
	Main architecture
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	2
	Upper layer – lower layer interaction
	[IMS (( RRC]

· Indication from IMS to RRC (NEW)
· IMS service indicator START/STOP (per MMTEL voice/video) 

 [IMS ((NAS]

· No direct interworking. Trigger of Service Request to NAS is via user plane protocol stack. (Same as legacy)

[NAS ((RRC]

· NAS sends Service Request. (same as legacy)

· RRC sends access barred indication (same as legacy)

· RRC sends access barring alleviation if IMS service START is received (NEW)
	[IMS (( RRC]

· No direct interworking

[IMS (( NAS]

· Indication from IMS to NAS (NEW)
· MMTEL voice/video indication

· IMS call START/STOP (per MMTEL voice/video)
 [NAS ((RRC]

· NAS indicate a new “call type” of mobile originated MMTEL and include it in Service Request. (NEW)
· RRC sends access barred/alleviation (same as legacy)
	[IMS (( RRC]

· IMS retrieves ACB skip SIB information from RRC at call establishment. (similar with SSAC)
 [IMS ((NAS]

· IMS indicates to NAS: (NEW)
· IMS call START and STOP (per MMTEL voice/video)

[NAS ((RRC]

· NAS indicate “ACB skip” indication and include it in Service Request. (NEW)
· RRC sends access barred/alleviation (same as legacy)



	3.
	ACB skip enforcement (check)
	In RRC.

Based on START/STOP indication and the newest SIB information.

· RRC skips ACB if START indication is valid and SIB indicates ACB skip.
	In RRC

Based on “call type” and updated SIB information

· RRC skips ACB if “call type” matches with the call to be skipped according to SIB. 
	In IMS/NAS.

· NAS sets the ACB skip indication based on START/STOP from IMS, and send it to RRC

· RRC follows the ACB skip indication. RRC does not compare the ACB skip indication from NAS against the SIB information.

	4
	T303 handling
(RRC indicates access is barred to NAS due ACB of  some data call) 
	If T303 is running when RRC receives IMS service START, RRC resets the T303 and sends barring alleviation to NAS.


	NAS will send Service Request with “call type: MO MMTEL voice/video” even though RRC has previously notified that access is barred.

(RRC performs the above ACB skip enforcement (point 3) even when T303 is running.)
	NAS will send Service Request with “ACB skip” indication, even though RRC has previously notified that access is barred.

(RRC performs the above ACB skip enforcement (point 3) even when T303 is running.)


2.2 Requirement for (upper layer) packet re-transmission (involving of RRC IDLE to RRC CONNECTED transition)
Discussion in CT1 identified that IMS (MMTEL) access attempt (e.g., SIP INVITE) may consist of several IP packets due to its size or possible re-transmission. When the network activates/broadcast ACB skip, the UE needs to skip ACB for those IP packets not only in case of initial RRC_IDLE to RRC_CONNECTED transition, but also in case of RRC_IDLE to RRC_CONNECTED transition during failed RRC Connection Reestablishment (i.e., NAS recovery). CT1 acknowledges that this requirement needs to be supported in the candidate solutions. 

The solution alternatives in the previous subsection support this requirement, by introducing START/STOP indication (per MMTEL voice/video) from IMS layer to lower layer (i.e., to RRC in alt.1, to NAS in alt.2 and alt.3). The purpose of this indication is to allow the layer receiving it to “remember” the call state and perform the appropriate behaviour when enforcing ACB skip during RRC_IDLE to RRC_CONNECTED transition. In alt.1, IMS sends the START/STOP indication to RRC in accordance with the start/stop of MMTEL call session. RRC skips ACB if START indication is valid (i.e., no STOP is received yet). This way, in the case of RRC_IDLE(CONNECTED transition at NAS recovery, where there may be no interaction between IMS and NAS (i.e., IP/TCP directly triggers NAS), RRC connection establishment attempt can be ACB-skipped. In Alt.2 and Alt.3, although there is no indication from IMS to NAS during IP/TCP packet re-transmission case, START/STOP from IMS to NAS in the beginning/start of the session allows the NAS to properly remember the state and give indication to RRC, i.e., call type in Alt.2, ACB skip indication in Alt.3, so that ACB skipped can be performed. 
Observation 1:
All solution alternatives identified in CT1 supports the requirement to skip ACB for upper layer packet re-transmission case during NAS recovery (RRC Connection establishment after RRC Connection Reestablishment failure).
2.3 Modelling of ACB skip enforcement and START/STOP indication activation
Observing the solution alternatives on the table, we can understand that: 

· In Alt.:


·  the MMTEL call START/STOP indication from IMS to RRC is sent at all-time, even when the NW does not broadcast ACB skip bit. 

·  RRC layer performs ACB-skip check to any call generated within the START and STOP indication against the ACB skip information received from SIB.

· In Alt. 2:

·  similar with alt.1, MMTEL call START/STOP indication from IMS to NAS is sent at all-time.

·  RRC layer performs ACB-skip check to any call generated within the START/STOP indication against the ACB skip information received from SIB.

· In Alt. 3:

·  different from the above alternatives, ACB skip START/STOP indication are only set if the NW broadcast ACB skip bit, i.e., IMS retrieves SIB info from RRC at MMTEL call generation.
(SIB info is not updated during an ongoing MMTEL session) 

·  RRC layer does not perform ACB check against the newest ACB skip information received from SIB, instead it just follows what is indicated (ACB skip or no skip) from NAS.
The modelling difference of layer enforcing ACB skip and START/STOP indication activation created a difference between the alternatives in terms of ability to follow SIB change during NAS recovery in the middle of an MMTEL session. Alt.1 and 2 are able to perform ACB skip according to the most updated ACB skip bit broadcast, whereas alt.3 is not. Table 2 shows cases of SIB changes and the resulting ACB skip during NAS recovery. We can observe that especially case 2 (SIB change from “no ACB” to “ACB with ACB-skip”) where UE is expected to skip ACB, alt.1/2 behaves as expected but alt. 3 does not. Likewise, in case 3 (SIB change from “ACB with ACB-skip” to “ACB with no ACB-skip”) where the UE is expected to not skip ACB, the expected behaviour can only be satisfied by alt.1/2. 
Although one may argue that the inability of UE to follow the latest SIB information should be acceptable for solution where ACB skip checking is performed in upper layer (IMS) similar as SSAC today, this inability could be enhanced such that such that RRC layer also check ACB skip instead of just following what NAS indicated. (This enhancement only gives the same expected behaviour for SIB change case 3, but not for other cases)

Table 2: SIB change during NAS recovery

	No
	SIB change cases
	ACB skip ability during NAS recovery
	Remarks

	
	
	Alt.1/2
	Alt.3
	

	
	Case1:
No ACB  broadcast ( ACB broadcast with no ACB skip bit 
	ACB not skipped
	ACB not skipped
	

	
	Case2:
No ACB broadcast ( ACB broadcast with ACB skip
	ACB skipped
	ACB not skipped
	

	
	Case3:
ACB broadcast with ACB skip ( ACB broadcast with no ACB skip
	ACB not skipped
	ACB skipped
	Can be enhanced by ACB skip check in RRC.

	
	Case 4:
ACB broadcast with no ACB skip ( ACB broadcast with ACB skip
	ACB skipped
	ACB not skipped
	


Observation 2: 
The UE cannot follow the latest ACB skip SIB info during NAS recovery when the modelling is such that ACB-skip checking is performed only at IMS/NAS only and that START/STOP is activated is based on whether NW activates/broadcast ACB skip bit (alt.3).  

Proposal 1: 
RAN2 should discuss whether a UE need to follow the latest SIB info during NAS recovery when performing ACB-skip. 

Proposal 2: 
RAN2 should discuss whether RRC should always perform ACB-skip checking even when upper layer already indicate/perform the checking. 

Wrt. START/STOP indication activation, although setting the indication at all-time may not bring significant impact to the UE, e.g., in terms of battery drain, this would mean that all Rel-12 UE even the ones camping in the NW that does not support ACB skip function, will activate this START/STOP indication. Usually new functionality with NW control available is only activated when the NW activates it. However, since this is UE internal behaviour, one may say that there is no issue (e.g., backward compatibility) foreseen.

Observation 3:
In alt.1/2, START/STOP indication is set at all-time even when network does not activate ACB skip.

Proposal 3: 
RAN2 should discuss whether the modelling of START/STOP indication set at all-time (even when the NW does not broadcast ACB skip) may (or may not) bring any problem (e.g., backward compatibility).

2.5　Further consideration from RRC point of view
Although the decision of which alternative should be adopted can be taken entirely in CT1, during the course of CT1 discussion, they seem to be also discussing RRC impact of each alternative. The following are some view point that may be discussed from RRC perspective:

1. Start/stop message handling; 

This is to allow receiving layer to “remember” IMS call state.
2. Service awareness in RRC;
This indicates whether RRC should be aware of what type of service.

3. ACB skip SIB information transfer;
This indicates whether ACB skip SIB info needs to be transferred from RRC to upper layer

4. ACB skip check functional allocation;
This indicates where and how ACB skip enforcement is performed 

5. T303 handling;
This discusses whether any change is needed in terms of trigger to alleviate barring indication when T303 is running.

6. Consistency with legacy internal UE layer interworking (architecture);
This discusses whether each solution introduces new interworking architecture between RRC and upper layer

Table 3 summarizes the impact to RRC wrt. the above viewpoints. From the table we can see that from RRC perspective, it seems that alt.1 is the one with bigger impact. Although the final decision should consider the overall impact of the UE (so it does not mean that RRC impact dictates the final decision), but we think that it is worthwhile for RAN2 to discuss and be aware of what kind of RRC impact imposed by each alternative. If RAN2 has clear view e.g., RRC impact that needs to be avoided or preference of any solution, RAN2 should also consider sending this feedback to CT1 to help CT1 concludes the discussion.
Table 3: RRC impact in each alternative
	No
	RRC impact
	Alt.1
	Alt.2
	Alt.3

	1.
	IMS call (ACB skip) start/stop
	Yes.

Indication from IMS to RRC. RRC needs to remember call state.
	No.

Indication from IMS to NAS.
	No.

Indication from IMS to NAS.

	2.
	Service awareness in RRC
	Yes.

Start/stop indication per MMTEL voice/video
	Yes. 

“Call type” is indicated 
	No .

Only receive “ACB skip” bit from NAS

	3.
	ACB skip SIB info transfer
	No.

ACB skip SIB info is kept in RRC.
	No.

ACB skip SIB info is kept in RRC.
	Yes.

From RRC to IMS (IMS retrieves)

	4.
	ACB skip check functional allocation
	Yes. 
ACB skip check in RRC
	Yes. 

ACB skip check in RRC
	No.

RRC just follows NAS ACB skip indication

	5.
	T303 handling
	Yes.

RRC has new trigger to send barring alleviation to NAS.
	Yes.

No new trigger for barring alleviation but Service Request coming even when T303 is running.
	Yes.

No new trigger for barring alleviation but Service Request coming even when T303 is running.

	6.
	Consistency with legacy UE internal interworking
	Not consistent

Interfacing directly with IMS.
	Consistent.

Interfacing with NAS like in legacy
	Consistent.

Interfacing with NAS like in legacy


Legend:  - Yes: there is RRC impact, - No: no RRC impact.

Observation 4:

From table 3, Alt.1 seems to bring larger impact to RRC compared to Alt. 2 and Alt.3.
Proposal 4:
RAN2 should discuss if there is any impact to RRC that should be avoided or solution is considered not acceptable from RRC perspective.

3. Summary and Proposal
This paper summarized the alternatives solutions of UE internal layer-interworking for ACB-skip mechanism identified in CT1, identified issues and impacts to RRC layer that may need to be discussed by RAN2.

The following were observed and proposed:

Observation 1:
All solution alternatives identified in CT1 supports the requirement to skip ACB for upper layer packet re-transmission case during NAS recovery (RRC Connection establishment after RRC Connection Reestablishment failure).
Observation 2: 
The UE cannot follow the latest ACB skip SIB info during NAS recovery when the modelling is such that ACB-skip checking is performed only at IMS/NAS only and that START/STOP is activated is based on whether NW activates/broadcast ACB skip bit (alt.3).  

Observation 3:
In alt.1/2, START/STOP indication is set at all-time even when network does not activate ACB skip.

Observation 4:

From table 3, Alt.1 seems to bring larger impact to RRC compared to Alt. 2 and Alt.3.

Proposal 1: 
RAN2 should discuss whether a UE need to follow the latest SIB info during NAS recovery when performing ACB-skip. 

Proposal 2: 
RAN2 should discuss whether RRC should always perform ACB-skip checking even when upper layer already indicate/perform the checking. 

Proposal 3: 
RAN2 should discuss whether the modelling of START/STOP indication set at all-time (even when the NW does not broadcast ACB skip) may (or may not) bring any problem (e.g., backward compatibility).

Proposal 4:
RAN2 should discuss if there is any impact to RRC that should be avoided or solution is considered not acceptable from RRC perspective.
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