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1
Introduction
RAN2#91bis made following agreements on ACDC:

	Agreements
1 SIB2 to be used for ACDC parameters.

2 ACB type parameters for ACDC control (i.e. barring factor and barring time).

3 Must be possible for ACDC category to not be barred (details left to stage 3 CR - e.g. whether add probability 1.0 or by absent optional IE)

4 Keep existing CB barring time values. FFS whether to add additional values

5 For roaming UEs ACDC control parameters are the same (equal) as for home users. 

6 For RAN sharing ACDC control parameters are provided individually per PLMN.

7 Whether the UE of a PLMN sharing the RAN shall apply ACDC is indicated by the presence or absence of the PLMN specific ACDC control parameters.

8 When access to the cell is barred due to ACDC, RRC informs NAS that the access barring is applicable due to ACDC.

FFS whether AS will run an existing barring timer or a single new ACDC timer (i.e. no timer per category)
9 RRC informs NAS when the barring timer expires and barring is alleviated

10 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).

11 Send LS to CT1 with information on agreement 1 - 4

12 For the ACDC category configured in the UE but with no corresponding ACDC barring information broadcast at a cell (i.e. unmatched ACDC category), UE RRC performs the ACDC barring check by using ACDC barring parameters corresponding to the lowest ACDC category in system information.


In this contribution we elaborate the open issues highlighted above. Additionally we would like to elaborate whether ACDC barring should be conducted per UE or per category. 

2
Analysis of ACDC barring timer
2.1
Analysis whether timer is existing one or a new one
In RAN2#91bis meeting, we leave over whether AS will run an existing barring timer or a single new ACDC timer. We analyze two options as follows.
Option 1: Using existing ACB barring timer

According to [1-2], for ACB barring, timer T303 and T305 are used respectively for mobile originating calls and signaling. Since ACDC overrides ACB, it is appropriate to utilize timer T303 or T305 for ACDC barring. When barring is applicable, T303 or T305 is assigned to the barring time corresponding to the particular ACDC category. Since ACDC may reuse the barring time value of ACB, the current value range of T303 and T305 is also sufficient. However, when ACDC override ACB, ACB related functions are deactivated. If T303 and T305 are also deactivated, RRC should reactivate T303 or T305 when ACDC is applicable for the UE. And an important benefit of option 1 is that reusing existing timer save much standardization time. 
Option 2: Using a new ACDC timer
The new timer can be called as ACDC timer. The ACDC timer is independent with other timers. Even if other timers are disabled due to ACB override, it will not affect independent work of ACDC timer. When barring is applicable, the ACDC timer is assigned to the barring time corresponding to the particular ACDC category. If we utilize a new ACDC timer, we should also setup the related parameters, such as value range and trigger conditions. This may cost much standardization time.

Therefore, we think option 1 is simpler and more efficient than option 2.
Proposal 1: Reuse existing ACB timer for ACDC.
2.2
ACDC barring per UE or per category
In the LS C1-153678, CT1 questions whether the request triggered by higher ACDC category can proceed while barring is applicable for lower ACDC category or not. If ACDC barring is per UE, the answer is NO. If ACDC barring is per category, the answer is YES. Therefore, in order to answer this question, we should first analysis whether the ACDC barring is conducted per UE or per category. We analyze two options as follows.
Option 1: ACDC barring per UE
Option 1 means the request of all the applications cannot proceed when ACDC barring is applicable. 
Since the existing ACB and EAB are all barring per UE, it is reasonable to follow the legacy procedure for ACDC. The ACDC procedure is as follows. After NAS informs RRC the connection request and the ACDC category, RRC will perform ACDC barring check according to the ACDC category and corresponding barring factor in SIB2. If the checking result is barring, RRC starts an ACDC timer as the corresponding barring time and inform NAS that the access barring is applicable due to ACDC. Before the barring is alleviated, NAS will not send any connection request to RRC. After the ACDC timer expires, RRC informs NAS the barring is alleviate. Afterward, NAS is permitted to send connection requests to RRC.
Option 1 is simply to perform and can achieve fairness among UEs.

Option 2: ACDC barring per category
Option 2 means that when ACDC barring is applicable due to category A, only the connection request of ACDC category higher than A will be processed.

The operation procedure is shown as follows. After NAS informs RRC the connection request and the ACDC category, NAS will continue storing the category. Then RRC perform ACDC barring check according to ACDC category and corresponding barring factor in SIB2. If the checking result is barring, RRC starts an ACDC timer as the corresponding barring time and inform NAS that the access barring is applicable due to ACDC. Before the barring is alleviated, NAS will not send to RRC any connection request of which the priority is not higher than the ACDC category stored in NAS. Then RRC will perform ACDC barring check for the connection request of the higher priority app. If passed, RRC processes RRC connection setup. Otherwise, continue the former ACDC timer. After the ACDC timer expires, RRC informs NAS the barring is alleviate. Afterwards, NAS deletes the stored category and is permitted to send connection requests to RRC.
However, option 2 has a serious shortage. If the UE is barred by lower priority app, higher priority app can still pass the ACDC check. This may cause the free-ride problem. Whenever UE is barred by a lower priority app, UE can launch a higher priority app to connect the network then launch the lower priority app again. Moreover, option 2 needs many modification to NAS and is more complex.
In conclusion, considering Rel-13 timeline and the complexity of implementation, we think Rel-13 should regard ACDC as per UE. Other enhancements can be left for future releases.
Proposal 2: ACDC barring is per UE in Rel-13.
3
Conclusions
In this paper, we have discussed the open issues of ACDC timer and whether ACDC barring should be conducted per UE or per category. We propose the following proposals:

Proposal 1: Reuse existing ACB timer for ACDC.
Proposal 2: ACDC barring is per UE in Rel-13.
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