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1. Introduction
At the last RAN2#83 meeting, it was agreed to study the issue of DSAC/PPAC update in CELL_DCH ([1]).
In this paper, we provide further considerations on the scenarios of DSAC/PPAC update in CELL_DCH, and potential solutions are also provided.
2. Discussion
2.1. Scenarios of PPAC Update in CELL_DCH state
At last meeting, we provided detailed analysis on the scenarios of DSAC update for the UE in CELL_DCH UE ([2]).
Currently, a UE in CELL_DCH state will act on the stored IE "Paging Response Restriction Indicator" in PPAC_PARAM when sending an uplink message as a response to paging type 2, which is terminating service. However, the CELL_DCH UE cannot determine whether the "Paging Response Restriction Indicator" has been changed because the PPAC information is only sent in SIB3. Here are two scenarios for the PPAC update issue. 
Scenario 1: Network load status changes without UE mobility behaviour:

As shown in figure 1, at T1, the UE is informed via the IE "Paging Response Restriction Indicator" included in PPAC that its Access Class is barred for PS. Later, there is a CS call coming and the UE is switched to CELL_DCH state.

At T2, the network congestion for PS domain is relieved and SIB3 is updated in order to allow all the UE’s responding to PS domain paging (i.e. PS becomes unbarred in the IE "Paging Response Restriction Indicator" ). However, the UE in CELL_DCH state does not re-acquire the updated SIB3, and thus it is not able to respond to the PS traffic paging. At T3, the UE is switched to a state other than CELL_DCH state, and it re-acquires SIB3 and updates the PPAC info including the IE "Paging Response Restriction Indicator". PS traffic response becomes unbarred. The PS traffic in this case is delayed for a period equals to T3 minus T2.
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Figure 1: PPAC update issue in CELL_DCH (1)
In addition, if the network status changes from "Not Congestion" to "Congestion" (see figure 2), users with out-of-date PPAC information will generate more PS traffic response than expected, worsening the network congestion.
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Figure 2: PPAC update issue in CELL_DCH (2)
Scenario 2: Network load status changes with UE mobility behaviour:
Similar issues may also happen if a UE has performed mobility procedures to a new cell, e.g. a cell change from other cells/Node Bs/RNCs, inter-RAT handover from E-UTRAN to UTRAN or from GSM to UTRAN. In these cases, the UE may have no PPAC information of the target cell, or the stored PPAC information for the target cell is out-of-date.
Regarding Location Area Update procedure and Registration Area Update procedure, there may be similar problems if the UE has different LAU/RAU restriction parameters compared to the network side.
Based on the above analysis, we think that the PPAC update issue in CELL_DCH state is required to be studied, so:

Proposal 1: To identify the issue of update PPAC for CELL_DCH.
2.2. Solutions for DSAC/PPAC update issues
Regarding the DSAC/PPAC update issues, we see that the root reason is impossible update of DSAC/PPAC parameters in CELL_DCH state. So if the network could send the updated or latest parameters related to DSAC/PPAC, the UE will perform expected behaviour so that the access control mechanisms will take effect completely as it is expected. 
In the following figure 3, there is an example that CELL_DCH UE receives the updated DSAC information after the network status becomes "Not Congestion" from "Congestion", and the PS traffic will be initiated immediately if triggered.
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Figure 3: solutions for the DSAC update issue

Based on the above analysis, a possible improvement is that the network can send the DSAC/PPAC information to a UE in CELL_DCH state, e.g. the UTRAN Mobility Information message could be extended by including DSAC/PPAC information, so the UE could update DSAC/PPAC information in time and the network access control mechanism can work as it is expected. In addition, other RRC messages can also be considered in order to update DSAC/PPAC information, such as Signalling Connection Release message and Radio Bearer Release message, since it could provide flexibility when the network wants to send those messages as well as updating DSAC/PPAC information.
In our opinion, this solution is straightforward and simple and not much complexity will be introduced to both network side and UE side. 

Regarding SRNC relocation case, currently the UE will clear the stored DSAC/PPAC information of the source SRNC. However, the UE is still unable to acquire the DSAC/PPAC information from the target SRNC if the UE is still in CELL_DCH state, so in case that the target RNC sets the access classes as "Barred" , the UE behaviours will not be under the access control, i.e. more requests from the UE than the network expects. Therefore, unnecessary request or response will still be introduced.
It is noted that our solution will solve all the issues completely listed above (including SRNC relocation case), and the UE will perform definitely expected behaviour so that the access control mechanisms take effect correctly. 

Proposal 2: It is proposed that the DSAC/PPAC parameters could be indicated to the UE in CELL_DCH state.
3. Conclusion
In this contribution, the issues and solution about DASC/PPAC update for users in Cell_DCH state are discussed. It is proposed: 
Proposal 1: To identify the issue of update PPAC for CELL_DCH. 

Proposal 2: It is proposed that the DSAC/PPAC parameters could be indicated to the UE in CELL_DCH state.
In Annex, a text proposal for TR 25.700 is also attached related to the above proposals.
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5. Annex
Text proposal start
5.1.2
Analysis
[Partially omitted]
5.1.2.2.4
CELL_DCH state

[Partially omitted]
5.1.2.2.4.x PPAC update issue in CELL_DCH state
Regarding PPAC update issue for a CELL_DCH UE, the CELL_DCH UE will act on the stored IE "Paging Response Restriction Indicator" in PPAC_PARAM when sending an uplink message as a response to paging type 2, which is terminating service. There are two scenarios for the PPAC update issue. 
Scenario 1: Network load status changes without UE mobility behaviour:

As shown in figure 1, at T1, the UE is informed of PPAC information and the content of IE "Paging Response Restriction Indicator" is set "PS" due to network congestion. Later, there is a CS call coming and the UE is switched to CELL_DCH state.

At T2, the network congestion for PS domain is released and SIB3 will be updated in order to allow UE responding to PS domain paging. However, the CELL_DCH UE could not re-acquire the updated SIB3, and thus it is not able to respond to the PS traffic paging. At T3, the UE may be switched to a state other than CELL_DCH state, and it will re-acquire SIB3 so that a PS traffic response is available. So in general the user experience on PS traffic will be delayed significantly.
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Figure 5.1.2.2-x: PPAC update issue in CELL_DCH (1)
In addition, if the network status changes from "Not Congestion" to "Congestion" (see figure 5.1.2.2.3-2), users with out-of-date PPAC information will generate more PS traffic response than expected, worsening the network congestion.
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Figure 5.1.2.2-x: PPAC update issue in CELL_DCH (2)
Scenario 2: Network load status changes with UE mobility behaviour:
Similar issues may also happen if a UE has performed mobility procedures to a new cell, e.g. a cell change from other cells/Node Bs/RNCs, inter-RAT handover from E-UTRAN to UTRAN or from GSM to UTRAN. In these cases, the UE may have no PPAC information of the target cell, or the stored PPAC information for the target cell is out-of-date.
Regarding Location Area Update procedure and Registration Area Update procedure, there may be similar problems if the UE has different LAU/RAU restriction parameters compared to the network side.
5.1.3
Solutions
[Partially omitted]
5.1.3.4
DSAC update in CELL_DCH
Regarding the scenario described in 5.1.2.2.4.1, a possible improvement is that the network could send the DSAC information to a UE in CELL_DCH state, e.g. the UTRAN Mobility Information message, Signalling Connection Release message and Radio Bearer Release message could be extended by including DSAC information.
5.1.3.x
PPAC update in CELL_DCH
Regarding the scenario described in 5.1.2.2.4.x, a possible improvement is that the network can send the PPAC information to a UE in CELL_DCH state, e.g. the UTRAN Mobility Information message, Signalling Connection Release message and Radio Bearer Release message could be extended by including PPAC information.
Text proposal end[image: image6.png]
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