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1 Introduction

An inconsistency in the handling of URAs between RRC and RNSAP has been detected. In RRC it is optional to broadcast URA Identities in a cell. In RNSAP URAs are handled as if they are mandatory to broadcast.

2 Problem

2.1 General

The problem with the inconsistent handling of URAs in RRC and RNSAP is that when an SRNC receives either the RRC message CELL UPDATE or URA UPDATE from a UE under a DRNC (carried by an RNSAP message UPLINK SIGNALLING TRANSFER INDICATION) it will receive a URA ID. The SRNC cannot distinguish whether or not there actually are URA Identities being broadcast in the cell where the UE accessed the DRNC. The SRNC may thus decide that the UE shall be in the RRC state to URA_PCH after the procedure is completed even when there are no URA Identities being broadcast in the cell. The SRNC may also decide to change the state of a UE from “not URA_PCH” to URA_PCH since it has no indication that no URA Identities are being broadcast in a specific cell.

Note 1.
In RRC it is optional to broadcast SIB2, containing the list of URA Identities valid in the cell.

Note 2.
In RNSAP the SRNC will receive at least one URA ID for a cell a) when receiving UPLINK SIGNALLING TRANSFER INDICATION message and b) when establishing a Radio Link in a cell (Radio Link Setup or radio Link Addition procedures).

2.2 Outline of UE and Network Behaviour

2.2.1 URA_PCH -> URA_PCH state (URA Identity being Broadcast)

The following five steps are an outline of the UE (and network) behaviour in URA_PCH state when there are at least one URA Identity being broadcast in the cell that the UE enters:

1. UEs in URA_PCH state entering a cell where the URA Identity it has stored is not being broadcast in the cell will send the RRC message URA UPDATE to the network. 

2. In the network the DRNC will forward this message to the SRNC in the RNSAP message UPLINK SIGNALLING TRANSFER INDICATION attaching among other things the URA Identity of the cell. If there are multiple URA Identities being broadcast in the cell the DRNC will select one of them and provide this one to the SRNC together with an indication that there are multiple URA Identities being broadcast. The indication that there are multiple URS Identities being broadcast indicates to the SRNC that it need to assign the received URA Identity to the UE explicitly. 

3. The SRNC will respond to the UE with the RRC message URA UPDATE CONFIRM being put into the RNSAP message DOWNLINK SIGNALLING TRANSFER REQUEST. 

4. The UE will when receiving the URA UPDATE CONFIRM message validate the received URA Identity with the list of URA Identities received in the broadcast. If the URA Identity received in the URA UPDATE CONFIRM message exist also in the list of URA Identities being broadcast the URA Update procedure has ended successfully. If the URA Identity received in the URA UPDATE CONFIRM message does not exist in the list of URA Identities being broadcast the UE will repeat the URA UPDATE message (step 1). 

5. The repetition of the URA UPDATE message will occur until either a “valid” URA Identity is received or the counter for message repetitions relevant to the URA_PCH state elapses and the UE will in that case switch to Idle mode.

2.2.2 URA_PCH -> URA_PCH state (No URA Identity being Broadcast)

UEs in URA_PCH state entering a cell where no URA Identity is being broadcast will send the RRC message URA UPDATE to the network (since the URA Identity it has stored is not being broadcast in the cell). Since it is mandatory for the DRNC to attach a URA Identity to the RNSAP message UPLINK SIGNALLING TRANSFER INDICATION the DRNC is forced to provide a URA Identity to the SRNC. The SRNC receiving RNSAP message UPLINK SIGNALLING TRANSFER INDICATION will assume that the UE can remain in URA_PCH state and can consequently respond to the UE with the RRC message URA UPDATE CONFIRM without any URA Identity. The UE will validate that it has a valid URA Identity. Since no URA Identity was received from the broadcast and no URA Identity was received in the URA UPDATE CONFIRM message it will repeat the URA UPDATE message. The repetition will continue until the counter for message repetitions relevant to the URA_PCH state elapses and the UE will then switch to Idle mode.

2.2.3 XXX -> URA_PCH state

If the SRNC would like to change the UE state of a UE not being in URA_PCH state to URA_PCH state it has all the information necessary to do this, regardless of the state. The SRNC will receive the URA Identity of the cell and an indication that there are multiple URA Identities being broadcast any time a UE starts to use resources in a cell. For a UE in Cell_FACH and Cell_PCH state the information is received in the Uplink Signalling Transfer procedure (transferring an uplink RRC message received on the CCCH to the SRNC). For a UE in Cell_DCH state the information is received in the Radio Link Setup and Radio Link Addition procedures (establishing Radio Links in new cells). If the SRNC orders the UE to move to URA_PCH state the UE will validate that it has a valid URA Identity, either received in broadcast or assigned from the SRNC (and also being broadcast). If no valid URA Identity exist in the UE it will send the RRC message URA UPDATE to the network. This will end up in the same repetition as described above and eventually the UE will switch to Idle mode.

3 Potential Solutions

The following four solutions are identified.

3.1 No Changes to the Release 99 Specifications 

In this solution all operators would be “forced” to have at least one URA Identity broadcast in each cell in their network. Is this acceptable?

In this solution the SRNC can always use the URA_PCH state.

Note.
This is the current state since the URA Information IE is mandatory in RNSAP (Uplink Signalling Transfer, Radio Link Setup, and Radio Link Addition procedures).

3.2 Broadcast of URA Identity Mandatory in RRC

Change to be made in RRC.

In this solution broadcast of URA Identities in each cell would be made mandatory in RRC. Consequently the behaviour of a UE not receiving any URA Identity from the SRNC but is being requested to remain in/go to URA_PCH state have to be specified. Presumably, the UE will eventually end up in Idle mode as in the case when no valid URA Identity is received from the network, as described in 2.2.

In this solution the SRNC can always use the URA_PCH state.

Note.
In RRC v3.5.0 it is specified that the UE shall validate any URA Identity received from the SRNC with the list of URA Identities being broadcast. If the URA Identity is not in the list the UE shall repeat the URA Update procedure.

3.3 URA Information Optional in RNSAP

Change to be made in RNSAP.

In this solution the current URA Information IE in RNSAP would be changed from mandatory to optional in all messages where it is used. If the URA Information IE is not received by the SRNC then the SRNC knows that it cannot use the URA_PCH state in this cell.

3.4 Dummy URA Identity = “no valid URA”

Change to be made in RNSAP (and possibly in RRC).

In this solution one value from the current URA Identity value range would be reserved with the meaning “no valid URA” in RNSAP. This reserved value would not be used in RRC and usage of this value would consequently have to be forbidden in RRC.

This reserved value could be used on Iur to inform the SRNC that no URA Identity is valid for the cell. If the reserved value is sent to the SRNC then the SRNC knows that it cannot use the URA_PCH state in this cell.

3.5 URA validity indicator in RNSAP

Change to be made in RNSAP.

In this solution one a “URA validity indicator” is introduce in RNSAP. This “URA validity indicator” should indicate whether or not the URA Identity transferred on Iur is really valid or not. If the URA Identity is not valid then the SRNC knows that it cannot use the URA_PCH state in this cell.

4 Discussion – Backward Compatibility

The backward compatibility aspects are analysed with the basic assumptions that:

· Any change in RNSAP will be included in version 3.5.0 (future) and this is compared with version 3.4.0 (current).

· Any change in RRC will be included in version 3.6.0 (future) and this is compared with version 3.5.0 (current).

The solution in 3.2 seems to be a major change with regards to the Uu. What would be the UE behaviour if there are no URA Identities being broadcast in a cell? The same as if there is a “confirmation error” for the URA Identity, i.e. eventually switching to Idle mode (see chapter 8.3.1.10 and 8.6.2.1 in RRC v3.5.0) ?

The solution in 3.2 does not seem to be possible to introduce in a backward compatible way in the case of UEs being based on v3.6.0 of RRC and the CRNC being based on v3.5.0 of RRC. In this situation the UEs will detect that there are no URA Identities being broadcast and will act according to the defined behaviour, presumably ending up in Idle mode. This mean that UEs based on v3.6.0 of RRC can only inter-work with CRNCs based on v3.6.0 or later versions of RRC and UEs based on v3.5.0 of RRC can only inter-work with CRNCs based on v3.5.0 of RRC.

The solution in 3.3 is a quite simple change to make in RNSAP. However, this change is not backward compatible. Not even on message an IE encoding “level”. This mean that SRNCs based on v3.5.0 of RNSAP can only inter-work with DRNCs based on v3.5.0 or later versions of RNSAP and SRNCs based on v3.4.0 of RNSAP can only inter-work with DRNCs based on v3.4.0 of RNSAP.

The solution in 3.4 is a quite simple change to make in RNSAP. The change does not affect the message or IE encoding thus seems to be backward compatible. However, it is not in the case where the DRNC is based on v3.4.0 of RNSAP and the SRNC is based on v3.5.0 of RNSAP. In this situation the SRNC receiving the reserved URA ID value will think that it is a valid URA ID and could consequently let the UE be in URA_PCH state in this cell. The behaviour of the UE will be according to 2.2 and the UE will end up in Idle mode.

The solution in 3.5 is a quite simple change to make in RNSAP. The change can be introduced using the extension mechanism and thus seems to be backward compatible. However, it is not in the case where the SRNC is based on v3.4.0 of RNSAP and the DRNC is based on v3.5.0 of RNSAP. In this case the SRNC will not decode the “URA Validity Indicator” and will thus not know that the URA ID is not valid. In this situation the SRNC will think that it is possible let the UE be in URA_PCH state in this cell. The behaviour of the UE will be according to 2.2 and the UE will end up in Idle mode.

The solution in 3.1 is similar to solution 3.2 but without specified UE behaviour if there is no URA Identity broadcast in a cell.

5 Conclusions

From above it can be concluded that the only solution that is backward compatible is the solution in 3.1, i.e. do nothing. However, this does not solve the problem and it does not allow operators to chose not to use URA_PCH state (as RRC allows).

There is, as can be seen from above, no backward compatible solution to the problem outlined in 2. There is further more no solution to the problem that can be made in RRC that maintains URA_PCH state as optional. If URA_PCH state shall optional then the change have to be made in RNSAP.

6 Proposal

It is proposed to agree on the solution outlined in 3.3. Should this be agreed, Ericsson is willing to draft the necessary CR.
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