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Introduction
In this document, summary of the email discussion on remaining ACDC issues related to the Stage 3 CR is provided and the draft CR to 36.331 will be finally proposed in [x] to introduce ACDC in Rel-13.
We intend to provide this draft CR as the intended outcome of the following RAN2 email discussion:
[91bis#45][LTE/ACDC] 36.331 CR (LG)
-	Running 36.331 CR.
-	Intended outcome : Draft CR into next meeting.
-	Deadline: Thursday, 2015-11-05, 23:59 Pacific Time
Discussion
We identified the following remaining issues that need to be solved for progress on a draft CR to 36.331.
Issue 1: Barring factor for the ACDC category to be not barred
RAN2 agreed that it must be possible for ACDC category to not be barred. This agreement can be realized either by adding probability 1.0 to the ACDC barring factor [1] or by absent optional IE [2].
· Option 1.1: Adding probability 1.0 to the ACDC barring factor [1]
The current IE barringFactor already used up 16 values. Thus, in this option p95 (or the other value of the current IE) should be replaced by p100 as proposed in [1]. ASN.1 for the ACDC barring parameters can be following (see the red): 
BarringPerACDC-Category-r13 ::= SEQUENCE {
    acdc-BarringConfig-r13                 SEQUENCE {
        acdc-BarringFactor-r13               ENUMERATED {
                                            p00, p05, p10, p15, p20, p25, p30, p40,
                                            p50, p60, p70, p75, p80, p85, p90, p100},
        acdc-BarringTime-r13                 ENUMERATED {s4, s8, s16, s32, s64, s128, s256, s512}
    }                                               OPTIONAL
}

· Option 1.2: Absent optional IE [2]
In this option, ac-BarringFactor and ac-BarringTime are optional parameters for ACDC. As a result, eNB is allowed to not broadcast ac-BarringFactor and ac-BarringTime for a particular category of which access attempts are not to be barred. The absence of ac-BarringFactor and ac-BarringTime means that the ACDC category is not barred.
This option also simply reduces signalling overhead considering that access would not be typically restricted. ASN.1 for the ACDC barring parameters can be following (see the red):
BarringPerACDC-Category-r13 ::= SEQUENCE {
    acdc-BarringConfig-r13                 SEQUENCE {
        acdc-BarringFactor-r13               ENUMERATED {
                                            p00, p05, p10, p15, p20, p25, p30, p40,
                                            p50, p60, p70, p75, p80, p85, p90, p95},
        acdc-BarringTime-r13                 ENUMERATED {s4, s8, s16, s32, s64, s128, s256, s512}
    }                                               OPTIONAL
}
Note that Option 1.2 is similar to the ACB barring check behavior in 36.331 section 5.3.3.11. 
	1>	else if SystemInformationBlockType2 includes "AC barring parameter":
…
3>	draw a random number 'rand' uniformly distributed in the range: 0 ≤ rand < 1;
3>	if 'rand' is lower than the value indicated by ac-BarringFactor included in "AC barring parameter":
4>	consider access to the cell as not barred;
3>	else:
4>	consider access to the cell as barred;
1>	else:
2>	consider access to the cell as not barred;



Question 1: Companies are requested to provide their preferred option, i.e. one of Option 1.1 and Option 1.2:
	Company
	Preferred option
	Any comment

	LG Electronics
	1.2
	If we go for Option 1.1, eNB will always broadcast ACDC parameters per category and per PLMN even when there is no congestion at a cell. (No congestion typically occurs at a cell.) We think that reducing ACDC signaling overhead is important because BarringPerACDC-Category can be provided up to 96 in maximum (due to max. 16 categories and max. 6 PLMNs). 

	Nokia Networks
	1.2
	We agree with LGE observation that in case large number of ACDC categories needs to be maintained and in particular not barred, Option 1.2 permits significant reduction of  signaling overhead.

	CATT
	1.2
	Agree with LG’s view and reason.

	NEC
	1.2
	For reducing the signaling overhead, option 1.2 is prefer to 1.1.

	Qualcomm Incorporated
	1.2
	However this approach makes it unclear if 1) the ACDC parameter is not signaled for the category or 2) the corresponding category is not barred. Note that 1) is related to the SA1 requirement and RAN2 agreement; in case a UE ACDC category does not match any ACDC category broadcasted at a cell, the UE should apply barring according to the lowest category in system information.
Distinction between 1) and 2) is therefore necessary.



Issue 2: Optimization of ACDC parameters
ACDC parameters are provided per category. In addition, ACDC parameters per category are also provided for each PLMN unless they are common to all PLMNs at a cell. Thus, reducing ACDC signaling overhead seems beneficial, if we can simply reduce it.
For reducing signaling overhead, the following option was proposed in [3] and [4]:
·  For lower category access, barring can be implicitly derived from the higher category.
For example, SIB2 broadcasts ACDC parameters as follows for a certain PLMN according to this option:
BarringPerACDC-Category (Cat1) = Not barred,
BarringPerACDC-Category (Cat2) = {p40, s32},
BarringPerACDC-Category (Cat3) = {p00, s512},
BarringPerACDC-Category (Cat4) = Absence,
BarringPerACDC-Category (Cat5) = Absence.
Then, upon receiving the SIB2, UE finally constructs the ACDC parameters above as follows:
BarringPerACDC-Category (Cat1) = Not barred,
BarringPerACDC-Category (Cat2) = {p40, s32},
BarringPerACDC-Category (Cat3) = {p00, s512},
BarringPerACDC-Category (Cat4) = Absence = Cat 3 (i.e. {p00, s512})
BarringPerACDC-Category (Cat5) = Absence = Cat 4 (i.e. {p00, s512}).
Question 2: Companies are requested to provide their view on whether to support the following signalling optimization:
·  For lower category access, barring can be implicitly derived from the higher category.
	Company
	Support/Not support
	Any comment

	LG
	Support
	We think that this optimization will simply reduce ACDC signaling overhead.

	Nokia Networks
	Not support
	The given example conform with the RAN2 agreement that: in case a UE ACDC category does not match any ACDC category broadcasted at a cell, the UE should apply barring according to the lowest category in system information. However, the optimization seems to be internal UE method for constructing the ACDC parameters. We see no need to define additional requirements on this in RRC.

	CATT
	No
	Agree with Nokia, no need to make additional requirements.

	NEC
	Support/ Not support
	A question for clarification is what the difference is between above processing and the handling of unmatched ACDC category. 
As Nokia Networks commented, if this would intend to specify detail UE behavior like subsequent processing, then there is no need to be specified. Otherwise, this seems a confirmation for the previous agreement.

	Qualcomm Incorporated
	Not support
	Somewhat related to the issue 1. We should avoid too many conditions and behaviors for absence of the field.



Issue 3: ACDC barring timer
It is FFS whether RRC will run an existing barring timer (i.e. T303 and T305) or a new ACDC timer.
· Option 3.1: T303 and T305 are used as ACDC barring timers for MO calls and MO signalling respectively.
In this option, ACDC utilizes ACB barring timers i.e. T303 for MO calls and T305 for MO signalling. 
In case that we agree using T303 and T305, there is interaction with ACB barring behaviour. A new access attempt subject to ACB cannot stop a running timer and will be barred if a timer is running (in accordance with 36.331 section 5.3.3.11), i.e. this is a legacy behaviour. However, a new access attempt subject to ACDC will stop a running ACB timer because ACDC shall override ACB. Hence, this option will impact legacy ACB behaviour.
· Option 3.2: New timers are used as ACDC barring timers, one for MO calls and one for MO signalling.
In this option, one new timer are introduced as a ACDC barring timer for mobile originating calls while another new timer as a ACDC barring timer for mobile originating signalling. 
In case that we agree new timers, there is no interaction with the existing barring timers such as T303 and T305. A new access attempt subject to ACDC does not stop a running ACB barring timer, if running. (Note that RAN2 already agreed that how to ensure that ACDC shall override ACB is up to NAS specification.). Hence, this option will keep legacy ACB behaviour. 
Question 3-1: Companies are requested to provide their preferred option, i.e. one of Option 3.1 and Option 3.2:
	Company
	Preferred option
	Any comment

	LG Electronics
	3.2
	We think that reusing T303/T305 will impact legacy ACB behavior. Thus, we prefer to have separate timers for ACDC.

	Nokia Networks
	3.2
	T303 and T305 are defined in a generic way, that pertain to mobile originating calls and mobile originating signaling, respectively. Without introducing new timers a UE procedures would get more complex  to differentiate alleviation of barring due to ACDC from the mobile originating calls and mobile originating signaling.

	CATT
	3.2
	Define new timer is more clear in design and will have least impact to legacy behavior..

	NEC
	3.2
	According to the previous agreement on overriding of ACB, new timer approach would be simpler and less impact on AS specification.
One question for clarification is whether we need a new timer for MO-signalling? To our understanding, ACDC is used for barring MO-data by referring to TR22.806 Annex B.1 below. If MO-signalling also needs to be barred, then ACB should be applied.

“ B.1	Applicability
The scope of ACDC (Application specific Congestion control for Data Communication) is to study ways to control initiation of data communication (i.e., before any signalling or user data plane packets start flowing) at times of heavy traffic load in the UTRAN and E-UTRAN.”

	Qualcomm Incorporated
	3.2
	



Issue 4: A higher ACDC category overrides a lower ACDC category
RAN2#91bis briefly discussed whether or not to support the possibility that a higher category overrides a lower category. If the possibility is supported, RRC will perform ACDC barring check for the higher category even when the access barring for the lower category is applicable. Finally, RAN2#91bis indicated in the LS to CT1 [5] that RAN2 assumes that RRC cannot proceed for any new attempt subject to ACDC (even for higher ACDC category than any barred ACDC category) when barring is applicable due to ACDC. 
However, CT1 view on this issue seems not so in line with RAN2 assumption. In [6], CT1 asked SA1 to confirm whether a request triggered by higher ACDC category can proceed while access is barred because of lower ACDC category. Thus, it is likely that RAN2 cannot live with our original assumption in [5]. Rather, RAN2 should unfortunately wait until SA1 replies to CT1 and RAN2. Note that RAN2, SA1 and CT1 meetings will be collocated on November 2015 in California, USA. Thus, RAN2 will hopefully receive a reply LS from SA1 during the meeting week. 
Considering that this WI should be closed by December 2015, this CR to 36.331 should be agreed at the coming RAN2 meeting. For ‘plan B’ CR at RAN2#92, we propose to discuss a potential RRC impact with the assumption that SA1 will finally reply to CT1/RAN2 that a request triggered by higher ACDC category can proceed while access is barred because of lower ACDC category. (Of course, SA1 could finally agree that a request triggered by higher ACDC category cannot proceed. If it is the case, we will not consider such potential RRC impact.)
Regarding this potential RRC impact which will be captured in a ‘plan B’ CR, it is worth noting that RAN2 agreed that if RRC receives a connection request from NAS while barring is ACDC applicable then it will act on that request according to existing specification. (Thus left to NAS to decide in which situations a request can be made). It means that it is up to NAS layer whether a request triggered by higher ACDC category can proceed while access is barred because of lower ACDC category. That is, if NAS requests a RRC Connection Request for a higher ACDC category while access is barred because of lower ACDC category, it seems likely that RRC acts on that request (i.e. Upon request from NAS, RRC will perform ACDC barring check regardless of barring status).
Question 4-1: Companies are requested to provide their view on whether to agree the following behaviour, assuming that SA1 concludes that a request triggered by higher ACDC category can proceed while access is barred because of lower ACDC category:
· If NAS requests a RRC Connection Request for a higher ACDC category while access is barred because of lower ACDC category, RRC will act on that request (i.e. Upon receiving the request from NAS, RRC will perform ACDC barring check regardless of barring status).
Note that the above behaviour is not applied if SA1 concludes that a request triggered by higher ACDC category CANNOT proceed while access is barred because of lower ACDC category:
	Company
	Agree/Not agree
	Any comment

	LG
	Agree
	We think that the UE behavior above is in line with what RAN2 previously agreed.

	Nokia Networks
	Agree
	In our view RAN2 intention was the following:
1. If RRC receives a connection request from NAS while barring is applicable for ACDC, then RRC will act on that request according to existing specifications, therefore it is left to NAS to decide in which situations a request to AS can be made

	CATT
	Agree
	Reasonable

	NEC
	Agree
	Agree with the behavior above basically, but more discussion is necessary for clarifications as in the next question 4-2.

	Qualcomm Incorporated
	Agree
	



In addition, if we agreed the above behavior (i.e. if NAS requests a RRC Connection Request for a higher ACDC category while access is barred because of lower ACDC category, RRC will act on that request), we should clarify how RRC should handle a running ACDC barring timer that was started due to the lower ACDC category. In our view, it is likely that upon receiving the request from NAS, RRC should stop the running timer and then perform ACDC barring check.
In the procedural text, this behavior can be specified in 36.331 section 5.3.3.11 as follows:
	[bookmark: _Toc422789911]5.3.3.11	Access barring check
1>	if timer T302 or "Tbarring" is running and the timer is not subject to ACDC:
2>	consider access to the cell as barred;



Question 4-2: Companies are requested to provide their view on whether to agree the following behaviour:
· Upon receiving the request from NAS, RRC should stop a running ACDC barring timer, if any, and then perform ACDC barring check.
	Company
	Agree/Not agree
	Any comment

	LG
	Agree
	RAN2 agreed that a barring timer is not provided per ACDC category. Thus, it is likely to stop the timer, if running, to perform the ACDC barring check for a higher category than the barred category. But, this behavior depends on SA1 decision.

	Nokia Networks
	Agree
	In order to process the request from NAS, regardless of barring status, RRC has to stop the timer. 

	CATT
	Agree
	

	NEC
	Agree (basically)
	This is the simplest approach. However, before agreeing this approach, we need more clarification for the following UE behavior. For instance, even if the timer is stopped temporarily, the UE shall not perform the access for the already triggered but suspended lower ACDC category.  Also, it should be clarified what the UE should do for lower ACDC category upon expiry of timer triggered by the higher ACDC category. SA1 input will be necessary anyway.

	Qualcomm Incorporated
	Agree
	We understand this means that NAS will not request a connection establishment for the equal or lower ACDC categories than the one for which access has been barred, i.e. RRC is not required to keep track of the category that has been barred. 



Issue 5: ASN.1 coding
Question 5-1: Companies are requested to provide their view on ASN.1 part contained in the draft CR:
	Company
	Any comment

	
	

	
	

	
	



Summary of email discussion
5 companies participated in this email discussion. 
All companies support Option 1.2 in which ac-BarringFactor and ac-BarringTime are optional parameters for ACDC.
Most companies do not support signaling optimization in issue 2.
All companies support Option 3.2 in which new timers are used as ACDC barring timers, one for MO calls and one for MO signalling.
Assuming that SA1 concludes that a request triggered by higher ACDC category can proceed while access is barred because of lower ACDC category, all companies agreed the following behaviours:
1. If NAS requests a RRC Connection Request for a higher ACDC category while access is barred because of lower ACDC category, RRC will act on that request (i.e. Upon receiving the request from NAS, RRC will perform ACDC barring check regardless of barring status).
2. Upon receiving the request from NAS, RRC should stop a running ACDC barring timer, if any, and then perform ACDC barring check.
Conclusion
In conclusion, we propose that RAN2 agree the following proposals and agree the CR to 36.331 in [7] as outcome of this email discussion:
Proposal 1: The ac-BarringFactor and ac-BarringTime are optional parameters for ACDC.
Proposal 2: The signaling optimization in issue 2 is not captured in the draft CR.
Proposal 3: New timers are used as ACDC barring timers, one for MO calls and one for MO signalling.
Proposal 4: If SA1 concludes that a request triggered by higher ACDC category can proceed while access is barred because of lower ACDC category, the following behaviours are specified in the draft CR:
1. If NAS requests a RRC Connection Request for a higher ACDC category while access is barred because of lower ACDC category, RRC will act on that request (i.e. Upon receiving the request from NAS, RRC will perform ACDC barring check regardless of barring status).
2. Upon receiving the request from NAS, RRC should stop a running ACDC barring timer, if any, and then perform ACDC barring check.
References
[1] R2-154104	Open issues with ACDC	Nokia Networks
[2] R2-154871	Proposed CR to 36.331 on introduction of ACDC in LTE	LG Electronics Inc.
[3] R2-154780	Signalling aspects of ACDC in E-UTRAN		Ericsson
[4] R2-154564	Remaining Issues on ACDC 	LG Electronics Inc.
[5] R2-154996	Agreed LS on RAN2 agreements on ACDC (to: CT1; cc: -; contact: LGE)		TSG-RAN2
[6] C1-153678	Reply LS on ACDC mechanism (to: RAN2, SA1; cc: -; contact: LGE)		TSG-CT1
[bookmark: _GoBack][7] R2-156509	Proposed CR to 36.331 on introduction of ACDC in LTE (outcome of the email discussion [91bis#45][LTE/ACDC]) 	LG Electronics Inc.(Rapporteur)
Page 6
