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1 Introduction

This paper discusses to enhanced the support of shared CM code in RAN over Iur. So far the Iub signalling complexity has been studied by RAN 3 ( R3-040876) and is not regarded as a complex addition to existing Iub procedures. So far only Iub support has been anticipated, due to the assumption of the signalling complexity over Iur. This paper looks into the impact on RNSAP signalling and the benefits of shared code allocation over Iur.

There are still concerns of the feasibility and gain of the feature, but if implemented a full solution including Iur is of concern.

2 Discussions 

In order to utilize the DL channelization codes for inter-frequency and inter-RAT measurements in a optimized way a number of Ues shares the same code during Compressed Mode. Depending on type of measurements and CM pattern the number of users that can share the same code varies. The number of users that can share the same code should be the same for the DRNC case and the non-DRNC case. So from code efficiency there is no reason to exclude Iur solution. The signalling complexity is outlined in chapter 2.2.

2.1 Description of use case

Based on type CM measurement to be performed for each Ue SRNC decides on CM parameters and then performs a grouping of Ues with same SF and CM patterns. Each group is constructed such that one DL Channelization code is assigned to the group and is shared between the Ues of the group. During CM each UE of the group will use the same assigned Channelization code.

The shared code may be assigned before the actual timing is known or at the point in time when the timing is known, i.e. when the CM activation time (TGCFN) is decided.

The drawback to allocate the channelization code before the timing is known is that the activation of CM of a Ue must be delayed or a re-assignment of another channelization code to the Ue must be done, i.e. additional RL Reconfiguration must be performed.

The drawback to allocate the channelization code when the timing is known is that a additional delay of the CM activation will be experienced by the user sharing the code, because of the ‘grouping’ activity. All Ues of the group sharing the same code will probably experience the same additional delay (compared to CM activation in case of use of dedicated CM codes. 

To compare the different methods when the channelization code is allocated it is preferable to allocate the shared code when the timing is known. The reason is that it is more code efficient, no need of additional RL reconfiguration or inhibiting the CM activation of individual Ues (assigned shared code can not be used due overlapping CM pattern). (5(
2.2 Scenario 1 and impact on RNSAP signalling

1. Based on radio resource management in SRNC decides initiate CM measurements (e.g. Inter-RAT measurements, Inter-frequency measurements). The CM measurements are typically initiated with Synchronised Radio Link Reconfiguration Procedure.

2. Based on type of CM measurement and SF SRNC groups Ues with respect to SF and measurement type. Each group is assigned an internal reference id.

3. SRNC decides the timing to activate CM by including TGCFN and the internal reference id IE in RL Reconfiguration Commit
 (Synchronised RL Reconfiguration) and in Compressed Mode Command. The internal reference Id IE is a conditional IE and is sent in case SRNC requests the DRNC to allocate DL Channelization code to be shared between Ues.

4. DRNC checks the received reference Id and if not earlier received it stores the value part of the IE together with a channelization code which the DRNC allocates. The stored channelisation code is sent in RNSAP CM Shared Code Indication. If the value part of the reference Id has earlier been received, DRNC retrieves the stored associated channelisation code and returns the code in RNSAP CM Shared Code Indication. In this way the same code is allocated to be used during CM for a number of Ues.

5. At reception of RNSAP CM Shared Code Indication SRNC deletes the dedicated DL Channelisation Code for the Ue, if received in the CM preparation phase. In this case the dedicated CM code is also released and marked as free in DRNC.
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Figure 1. Scenario 1 – grouping in SRNC

2.3 Scenario 2 and impact on RNSAP signalling

1. Based on radio resource management in SRNC decides initiate CM measurements (e.g. Inter-RAT measurements, Inter-frequency measurements). The CM measurements are typically initiated with Synchronised Radio Link Reconfiguration Procedure
. Support of shared code for Compressed mode is indicated to DRNC in RL Reconfiguration Preparation message.

2. DRNC decides if a shared channelisation code shall be used for the Ue this is indicated in the RL Reconfiguration Ready message (instead of returning a dedicated DL channelisation code)

3. SRNC decides the timing to activate CM by including TGCFN in RL Reconfiguration Commit message 
.

4. Based on type of CM measurement and SF the DRNC allocates a shared DL channelisation code.
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Figure 2. Scenario 2 – grouping in DRNC

3 Conclusions

It has been shown that by requesting the shared code in the activation phase of compressed mode by introduction of a new RNSAP message the additional complexity over Iur can be kept to a minimum with few additions to RANAP.The described method is equal applicable for Synchronised and Unsynchronised RL Reconfiguration. It is expected that there will be no increased complexity for the SHO case.

There is also a possibility to improve the code efficiency by sharing the code between different SRNC, this is basically supported in scenario 2, by allowing the DRNC calculate the group when the timing is known. In this case additional delay of CM activation can be controlled by the network and can in fact be negligible depending on implementation.

Allocation of shared code in preparation phase or before the timing is known is less code efficient and is risky, i.e. causing that activation of CM may be inhibit or delay for some Ue ( i.e. shared code can not be used due to another Ue in the group is CM active).

Ericsson proposes to assign shared codes when the timing is known and prefers solution 2.
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