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1. Introduction
To support counting of UEs in RRC connected mode, a counter of connected UE number shall be maintained for each cell in the RNC to determine bearer type. From DRNC point of view, the update of the counter can be based on the creation/deletion of UE context in the DRNC for CELL_DCH/FACH UEs. The counter shall also be updated if the UE in CELL_DCH/FACH moves from one cell to another cell. Because the DRNC maintains the MBMS services joined by the UE, it can maintain the counter correctly without extra signalling for intra-DRNC mobility scenarios. However it treats CELL_PCH UEs in a different way that the DRNC has no knowledge of the services joined by such UEs.

In this contribution, we analyze the drawbacks to update the counter for CELL_PCH UEs in the DRNC and also propose a good solution.
2. Discussion
2.1  State from CELL_PCH
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Figure 1: Scenario of UE state from CELL_PCH to CELL_DCH/CELL_FACH

Normally CELL_PCH UE will update its location in the SRNC when it reselects a new cell. If the SRNC has not linked the UE to the new DRNC, the services joined by the UE will transmitted to the DRNC via Downlink Signalling Transfer message (step 2). After the completion of cell update, either when the UE in CELL_PCH detects channel type switched from ptm to ptp or when the UE receives dedicated paging from the SRNC, it triggers cell update procedure for MBMS purpose (step 5). The radio link for the MBMS service provision will be done afterwards.

If the UE is moving among cells in the same DRNC, the same signalling flow as above is applied. The SRNC also starts to setup radio links for the UE when it receives the second cell update specific for MBMS exclusively.

Regarding whether to include services joined by the UE in the Radio Link Setup Request message when UE state is to be changed to CELL_DCH, we should think about whether the DRNC shall store the services joined by the UE. The answer should be yes because the DRNC has to store the services joined by the UE for mobility handling. So in this case, the SRNC links the UE to the DRNC by including services joined by the UE and DRNC shall update its counter for UE number. Since the CELL_PCH UE has been counted before, it will be counted twice according to figure 1 in Step 7. Thus it may by mistake cause channel type switched from ptp to ptm. Even though the SRNC has to cancel the attach later, the wrong behavior in the DRNC already makes incorrect channel type change. So avoidance of such signalling procedure is necessary, hereby we have two solutions:

· Indicate in the Radio Link Setup Request/Common Transport Channel Setup Req that no adding operation will be done on the services indicated in the messages

· Mandate the maintenance of UE Context and the storage of services joined by the CELL_PCH UE in the DRNC

2.2  State to CELL_PCH


[image: image2.wmf]UE

DRNC

SRNC

2 RNSAP: Radio Link Deletion Request

1 UE status from

CELL_DCH to

CELL_PCH

3 Counter

decrease

6 Counter

increase

7 RNSAP:MBMS Channel Type Reconf

[Service id List, C-id]

4 RNSAP:MBMS Channel Type Reconf

[Service id List, C-id]

5 RNSAP: MBMS Attach Request

[Service id List, C-id]


Figure 2: Scenario of UE state from CELL_DCH/CELL_FACH to CELL_PCH

Figure 2 gives another scenario which has some problems with current CELL_PCH UE handling mechanism.

The SRNC decides to change UE status from CELL_DCH to CELL_PCH via Radio Link Deletion Request. Upon receipt of it, normally the DRNC will remove UE Context and MBMS services joined by the UE. The counter in the DRNC shall be decreased by 1, which may cause channel type switching which is unnecessary. Since the UE remains in connected mode, the SRNC attach it again to the DRNC to update the counter. From the steps with dashed line in figure 2, twice of wrong channel type change may happen, which is not good to see. We also have two solutions to above problem:

· Indicate in the Radio Link Deletion Request/Common Transport Channel Release Req that no deleting operation will be done on the services included in the messages.

· Mandate the maintenance of UE Context and the storage of services joined by the CELL_PCH UE in the DRNC

2.3  Impact on Channel Type Indication

The DRNC shall indicate the new channel type to the SRNC when channel type is changed, especially from ptm to ptp case. In order to eliminate the effort in the SRNC in search of which UEs have activated the indicated service, a list of UE ID from the DRNC will be helpful. However if there is no maintenance of services joined by the CELL_PCH UE in the DRNC, this function would be useless if the UE Ids are only for CELL_FACH and CELL_DCH UEs.

The method to solve the problem would be to mandate the maintenance of UE Context and the storage of services joined by the CELL_PCH UE in the DRNC.

2.4  Summary 

Based on above analysis, we can see method 1 can only solve problems in 2.1 and 2.2 and remains useless for problem in 2.3. While the method 2 can solve all problems and bring no impact on existing specification since having UE context for CELL_PCH state is supported in TS 25.423 from the specification point of view. Method 2 could eliminate the transmission of services joined by the UE at every cell change. It would be a big reduction of overhead on Iur since a UE may joins multiple MBMS services, whose identifier should be APN plus IP multicast Address, which would be very a long size.

In order to see the benefit of having UE context for CELL_PCH state in the DRNC, we draw a picture in Figure 3.
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Figure 3: Scenarios for UE state change with presence of UE context in the DRNC

Whenever the UE state is changed to CELL_PCH or to other states from CELL_PCH, the DRNC checks whether the UE has joined some MBMS services. If the UE has joined some services, the DRNC checks whether to keep UE Context in the DRNC. Only when the UE Context will not be maintained in the DRNC, the services joined by the UE will the removed from the DRNC. In such a manner, the CELL_PCH UE handling mechanism is the same as CELL_FACH UE from the DRNC point of view.

3. Conclusion
In order to solve the following problems:

· Possible wrong update of counter when state of UE is changed to/from CELL_PCH

· SRNC’s unawareness of CELL_PCH UE id concerning ptm to ptp change in the DRNC

We would like to propose to agree on the UE context existence in the DRNC for CELL_PCH UEs that have activated at least one MBMS service.
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