3GPP TSG-RAN WG3 #42
Tdoc R3-040765
Motreal, Canada, 10th May– 14th May 2004

Agenda item:
11.1.2.1
Source: 
Samsung

Title: 
Handling of URA_PCH state
Document for:
Discussion& Decision

1 Introduction

It has been long time we stopped the discussion on URA_PCH handling to wait for the outcome of RAN2. Now RAN2 solution comes up:

· DRNC can decide if it wants to count UEs in a URA or not. Since a cell can be part of multiple URA’s, we will have a URA-probability factor for counting, and a flag for each URA in the cell to indicate whether the PF is applicable to that URA or not. Depending on the URA that the UE is in (has used for the URA update), it will participate in the counting or not.

· If a UE has to respond to counting, it will respond with a cell update. Then the UTRAN can decide to keep the UE in CELL_PCH state, or move him back to URA_PCH state or any other state.

· There will be linking over Iur for UE’s in URA-PCH state. 

· On the Uu, in the notification we will signal 2 probability factors: one for RRC-Idle, and one for URA-PCH.

The impact in RAN3 is that the Iur linking for URA_PCH state.

2 Discussion

2.1 The necessity of counting of URA_PCH UEs

RAN2’s argument on that in high overlapping cells UEs shall be moved to URA_PCH state in order to avoid frequent cell update. It is implementation dependant that how the SRNC will make decision to move UE to URA_PCH instead of CELL_PCH. It is impossible that the SRNC will move the UEs to URA_PCH state definitely. So we cannot be prohibited the coexistence of CELL_PCH and URA_PCH UEs in the same cell. RAN2’s scenario cannot really work without communication between the DRNC and the SRNC.

If we assume there will be indication to the SRNC, it will be tricky since the DRNC now is not aware of the UE state the SRNC is going to change to. 

Questions 1: Is it necessary to count UEs on a URA level? 
Samsung: If the channel type decision function is not working without the counting of URA_PCH UE, then RAN3 shall support Iur linking. However, the main reason to keep the UE in URA PCH state is that the UE is in high overlapping cells. An SRNC is not aware of such cell configurations via Iur, and will just bring the UE to CELL_PCH/CELL_FACH state based on traffic conditions. Currently no information change from DRNC to the SRNC helping he SRNC to decide UE’s RRC state as URA_PCH. 
We’d like to ask for RAN2 to give a better reason for counting of UEs on a URA level.

2.2 Iur linking not to support counting of URA_PCH UEs

Since the DRNC doesn’t count URA_PCH UEs, it is only needed to signal the DRNC whether there is URA_PCH UEs or not.  The following approach works well for this case:

· When the first UE in URA_PCH enters a new URA, the SRNC shall attach the UE to all RNCs having cells with new URA id.
· When the DRNC has received at least one MBMS ATTACH for a cell in the DRNS, it has to make sure it will receive the SESSION START message for this MBMS service, and provide the correct MBMS service availability during the session on the MCCH.

· When the last UE leaves the URA, or leaves the URA_PCH state, the SRNC shall detach the UE from all RNCs having cells with old URA id.
Figure 1 shows a signalling example. 


[image: image1]
Figure1: URA-PCH signalling example

In this example, the UE moves from URA-37 to URA-5 under DRNC1 and reqeusts URA update (step 1,2,3,4). In addition to the normal signalling(step 1,2,3,4) required for handling the URA update procedure, the SRNC also attaches to DRNC 1(step 5) . Since URA-5 spans two RNC’s, also DRNC 2 is informed to attach URA-5. (step 7). The SRNC also detaches from DRNC 2(step 6), because the last UE leaves from URA-37 for the MBMS Service 4, 172. 

The two of the information flows in the above example may be combined in one message; the step 5 may be combined into step 3. 
2.3 Iur linking to support counting of URA_PCH UEs

2.3.1 UE specific Iur linking

If the RNC updates the number of UEs whenever a UE reselects a new URA, the Iur linking for URA_PCH would be following:

· When each UE in URA_PCH enters a new URA, the SRNC shall attach the UE to all RNCs having cells with new URA id and detach the UE from all RNCs having cells with old URA id. 

· The DRNC updates UE number in the URA per MBMS service to decide ptp or ptm.

· When there is state change to cell level (CELL_FACH/DCH/PCH), MBMS Detach shall be sent to all RNCs having cells with previous URA id.

The pros of this method: 
· The DRNC always knows about the exact number of UEs in a URA.

Questions 2:

What is the RNC’s operation when he knows about the exact number of UEs in a URA? 

Samsung: the DRNC will have to take considerable margins when deciding between PTM and PTP transmissions in a URA because it does not know the distribution of UEs in the URA. Counting on URA level does not need to be very accurate, since it will only influence the DRNC in a quite “rough way”
2.3.2 Non UE specific Iur linking
Even if we want to support counting in URA-PCH state, counting in URA_PCH does not need to be UE specific, and not very accurate
· For UEs in URA_PCH state there cannot be a UE context in the DRNC. Then we could also propose that the counting in URA_PCH could be UE-non-specific: i.e. the SRNC just informs the DRNC about a number of UEs interested in an MBMS service in a URA.
· The DRNC does not need to be informed about the number of UEs in URA_PCH state completely accurately but e.g in steps of 5 (except when the first UE enters/last UE leaves).

Combining the above two bullets, we could have a URA_ATTACH, with which we update the URA_COUNT on a granularity of 5. As long as the count is not zero (DETACH), the DRNC has to make sure the correct availability is indicated in the URA.
The following approach works well for this case:
· When the first UE in URA_PCH enters a new URA(URA1), the SRNC shall attach the UE to all RNCs having cells with new URA id(URA1). 
· Until the number of UE in URA1 exceeds 5, the SRNC doesn’t send MBMS attach message to the relevant DRNCs.
· When the last UE leaves the URA, or leaves the URA_PCH state, the SRNC shall detach the UE from all RNCs having cells with old URA id.
· When the DRNC has informed at least one URA-ATTACH for a cell in the DRNS, it has to make sure it will receive the SESSION START message for this MBMS service, and provide the correct MBMS service availability during the session on the MCCH.
The signalling flow is almost same as in the figure 1.

The pros of this method:

· Less signalling over Iur. An update of the URA-attach information is required when the first UE of an SRNC enters the URA in the DRNC, or the last UE of an SRNC leaves the URA, thus not whenever the UE reselects a URA.
3 Proposal

It is proposed to agree on the following points.

1) RAN3 would like to ask for RAN2 to give a better reason for counting of UEs on a URA level.
2) If it is decided not to include URA_PCH UEs in counting, then Iur linking is done by a non-UE specific way as described in chapter 2.2.
3) Even if it is decided to include URA_PCH UEs in counting, necessity for the exact number of UE in URA_PCH is very small. Iur linking to support counting of URA_PCH UEs is done by a non-UE specific way as described in chapter 2.3.2.
4) For handling of Iur linking for URA_PCH, the MBMS Attach/Detach functionality is used with URA_ID. 
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� In this contribution, “the counting of URA_PCH UE” is the same meaning of  “the counting per URA”.


� Even though the counting per URA is not needed, the Iur linking for URA_PCH UEs is needed. In the case the DRNC has only an UE for a certain MBMS Service, the DRNC cannot be informed of Session Start without Iur linking.





