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1.
Introduction

In the course of discussing and drafting the outgoing LS to SA1 (in C1-150887), CT1 had a discussion on the scenario where the number of ACDC categories populated/configured in the UE side is not the same as the number of ACDC categories broadcasted over the SIB in the PLMN/cell on which the UE is camping. These discussions led to CT1 asking SA1 questions 1 and 2 in the outgoing LS C1-150887. Now CT1#91 is receiving the response LS (C1-151677), providing answers to CT1's question 1 and 2, and including a CR to TS 22.011 agreed by SA1 (S1-151621).This paper is drawing on the answers given by SA1 in the reply LS and cross-referencing to the clarified Stage 1 requirements in S1-151621, and hopes to arrive at a consensus view in CT1 on how to categorize applications to ACDC categories and evaluate them against broadcasted ACDC categories.
2.
Extract of Stage 1 requirements clarified in SA1 agreed CR S1-151621
4.3.5.2.2
ACDC Categories

When configuring the UE with categories of applications, the home network shall proceed as follows: 

-
Applications whose use is expected to be restricted the least shall be assigned the highest ACDC category; and

-
Applications whose use is expected to be restricted more than applications in the highest category shall be assigned the second-to-highest ACDC category, and so on; and 

-
Applications whose use is expected to be restricted the most shall either be assigned the lowest ACDC category, or not be categorised at all. 

Applications on a UE that are not assigned to any ACDC category shall be treated by the UE as part of the lowest ACDC category configured in the UE. If the operator requires differentiation with respect to these uncategorized applications, the operator should avoid assigning applications to the lowest ACDC category. When applying ACDC, the serving network broadcasts barring information starting from the highest to the lowest ACDC category. The home network and the serving network may use different categorisation. The serving network decides if ACDC applies to roaming UEs. 

The number of ACDC categories in the UE may not be the same as the number of ACDC categories broadcast by the serving network. This may happen, e.g. when the UE is roaming and the number of categories broadcast by the serving network is different from the home network. Therefore the following rules shall apply: 

-
If the serving network broadcasts  more ACDC categories than the UE's configuration, the UE shall use barring information for the matching ACDC categories, and shall bar uncategorised applications using the barring information for the lowest  category broadcast by the serving network, and shall ignore barring information for unmatched categories. 

-
If the serving network broadcasts barring information for fewer ACDC categories than the UE's configuration, the UE shall use barring information for the matching ACDC categories and shall bar other applications using the barring information for the lowest  category broadcast by the serving network.
NOTE:
A matching ACDC category is an ACDC category for which barring information is broadcast by the serving network and that has the same rank as the rank of a configured ACDC category in the UE. An unmatched ACDC category is either an ACDC category for which barring information is broadcast by the serving network but with no corresponding ACDC category configured in the UE, or an ACDC category configured in the UE but with no corresponding barring information broadcast by the serving network.
3.
Discussion & analysis

CT1 posed the following scenario in the outgoing LS C1-150887.
1)
CT1 has discussed a scenario in which a UE configured by its HPLMN with ACDC categories I, II, III, IV and V, is roaming into a VPLMN which broadcasts ACDC barring parameters only for ACDC categories I, II, III and IV. It was unclear in this case how the UE should handle applications belonging to ACDC category V.
For that scenario, CT1 asked the following questions which SA1 then answered.
Question 1: Is there a stage 1 requirement that all PLMNs use the same number of ACDC categories?
Answer 1: No

Question 2: If the answer to Question 1 is “no”, how should the UE handle applications belonging to ACDC category V in the scenario above? 
Answer 2: Based on the agreement in SA1, ACDC category V application is not allowed to receive higher priority than ACDC category IV application (i.e., uncategorized applications should be treated by the UE as part of the lowest ranked ACDC category TS 22.011). This ACDC category V application should be handled as if it belonged to ACDC category IV (i.e., the lowest defined ACDC category in the given example).
Answer 1 is very clear and SA1 has made that indisputable in S1-151621 - with the blue highlighted text above. When the number of identified ADCDC categories on either side of the radio interface are not equal, it is easy to see then that 2 cases exists, namely :-

Case 1:
number of ACDC categories configured in UE is less than the number of ACDC categories broadcasted over the SIB;

Case 2:
number of ACDC categories configured in UE is greater than the number of ACDC categories broadcasted over the SIB
For case 1, our analysis is illustrated in Figure a).
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Figure a)
Notably:
· Considering the yellow highlighted Stage 1 text above, all apps on the UE side which are not explicitly categorized are to be considered as Category 4.

· However, as the SIBs provide 6 ACDC categories, the UE will judge that all uncategorized apps attempting to access the network will be checked against Category 6 broadcasted over the SIBs. This is according to the green highlighted Stage 1 requirement above.

· The information broadcasted over the SIBs regarding Category 5 will be ignored by the UE in any ACDC checks. This is also according to the green highlighted Stage 1 requirement above.

The above analysis shows that there seems to be a small inconsistency between the yellow and the green highlighted Stage 1 text. This inconsistency could be removed by changing the yellow highlighted Stage 1 text to:

Applications on a UE that are not assigned to any ACDC category shall be treated by the UE as part of the lowest ACDC category configured in the UE broadcast by the serving network. 

For case 2, our analysis is illustrated in Figure b).

[image: image2.emf]Case 2: number of ACDC categories in UE > number of  ACDC categories indicated by eNB over SIB

eNB/SIB

Category 1

Category 2

Category 3

Category 4

Apply ACDC checks againstCategory 4

UE

Category 1

Category 2

Category 3

Category 4

Category 5

Category 6

Apply

+ For uncategorized apps

UE applies category 4


Figure b)
Notably:

· Considering the yellow highlighted Stage 1 text above, all apps on the UE side which are not categorized are to be considered under Category 6.

· However, as the SIBs provide only 4 ACDC categories, the UE will judge that all apps on the UE side that have been identifying/configured as Category 5 or Category 6, including all uncategorized apps, that are attempting to access the network will be checked against Category 4 broadcasted over the SIBs. This is according to the pink highlighted Stage 1 requirement above.

If the yellow highlighted Stage 1 text is changed as shown at the end of the analysis of case 1, the result for the uncategorized apps will be the same, i.e. these apps will be checked against Category 4 = the lowest category broadcasted over the SIBs.
4.
Going forward

Intel proposes that the analysis for Case 1 and Case 2 above be the consensual CT1 view as CT1progresses with the Stage 3 ACDC work.
Regarding the inconsistency in stage 1, it is proposed to solve this via direct company contribution in SA1.
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