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1 Introduction

The existing NBAP and RNSAP protocols does currently not provide the SRNC with information on grouping of RLs other than whether or not there is a combination of RLs resulting in a combined data stream in the user plane. However, for some cases of the Uu interface there exist another important grouping, i.e. softer combining.

This contribution discusses some problems resulting from this, currently not taken into consideration in RAN WG3. The contribution further more outlines a solution. Detailed solutions are provided in separate CRs, see ref. [4] and ref. [5].

2 Problem

2.1 General

The current TSG RAN WG3 assumption is that the application protocols support the addition, deletion and reconfiguration of radio links. In the application protocols there are also indications on how to combine radio links within the Node B or the DRNC (Diversity Control Field), although the application protocols in themselves do not address groups of radio links. In the specifications there is further more no limitations on how the combination is performed in the Node B and the DRNC.  This in order to allow for maximum implementation flexibility.

However, there are other cases where a grouping of RLs is required. So far, the following cases have been identified:

1. TPC commands in the DL to be combined in the UE.

2. Measurements such as SIR and SIR error are performed after softer combination in the Node B (after the RAKE receiver).

3. Definition of certain criteria for the in-sync and out-of-sync reporting in the RL Failure and RL Restoration procedures serves no purpose for individual radio links within a group that is softer combined.

2.2 RLs with Common Generation of TPC Commands

Currently the RRC protocol, see ref.. [2], provides the possibility to indicated to the UE whether or not the TPC commands received on different Radio Links can be combined or not. However, since there is no support for this on Iur and Iub there is no way for the SRNC to use this possibility. Since combining the TPC commands in the UE increases the probability of correct reception it is seen as a significant drawback that the SRNC does not have this knowledge.

The requirement on the solution is to provide the SRNC with information for each newly established RL on whether or not the RL uses a common generation of TPC commands in the DL with another RL (and which RL this is).

2.3 Measurement Initiation and Reporting

In ref. [1], the SIR measurement is defined to indicate the SIR for "all RLs combined in the Node B". The exact definition from ref. [1] can be found in Appendix A. Although the ref. [1] do not explicitly state the type of combination, it is our belief that the general understanding in WG1 is that this is performed after the softer combining. We also think that other future measurements apart from SIR and SIR error might be defined per combined RLs.  

To solve this problem, the current approach in NBAP/RNSAP uses a predefined value (ALL RL) that shall be used when requesting these types of measurements. However, this has introduced some new problems that currently are not accounted for in the specifications. To exemplify, we assume that a Node B have 2 groups of combined RLs (on consisting of only one RL) established for UE, as in figure 1. We also assume that a SIR measurement is requested with ALLRL as measurement object. The following potential problems will arise.

a. The Node B should in the situation in figure 1 report 2 values for the SIR measurement. Which measurement that belongs to which radio links then becomes unclear for the receiver of the measurement report. The measurement report could however include a RL-id of one of the RLs from each group of combined RLs. This RL-id might however change since that RL may be deleted. This would mean that the id of the measurement would change although the same group of combined RLs is still reported.

b. If a certain measurement can be performed on both for individual RLs and for combined RLs, the Node B will not know how to interpret the measurement request for ALLRL.
(Forward compatibility problem.)

c. Measurements for a specific group of combined RLs cannot be started.
(Soft or softer combination is unknown to the SRNC/CRNC.)
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Figure 1: Example of SIR measurement.

The requirement on the solution is that it provides the SRNC with the capability to initiate measurements for either individual RLs or for combined RLs. The solution shall further more provide the SRNC with the capability to initiate measurements for ALL RLs or ALL combined RLs (present and future).

2.4 In-sync/Out-of-sync Reporting

As a result of the recent RRM Ad Hoc meeting work is currently on the way in WG1 to specify the in-sync and out-of-sync criteria in a Node B. See for instance the Ericsson CR on 25.214, ref. [6].

Although there is no decision on the in-sync/out-of-sync criteria in WG1 yet it seems likely that the definition will be based on softer combined RLs in a Node B (normally expressed as “all combined RLs in a Node B” by RAN WG1). 

Further more, requiring the detection of in-sync and out-of-sync to be performed on individual RLs in the case of softer combining makes assumption on the design of the receiver (e.g. “hierarchical” RAKE – softer combining in multiple steps).  The 3GPP specifications should preferably not be based on such (implementation) assumption. This means that in this case it is more reasonable to initiate the RL Failure procedure for softer combined RLs rather than for individual RLs. In fact it could be limited to be the only way of reporting in-sync and out-of-sync.

In order to avoid unnecessary complexity it is preferable to have only one way of reporting in-sync/out-of-sync, i.e. on softer combined RLs.

3 Conclusion

As can be seen from above, there is a clear need for grouping of RLs into softer combined RLs. This does not exist in the current NBAP and RNSAP specifications.

In RAN WG3 there must thus be a solution that:

a) Provides the SRNC with information on which RLs that has common generation of TPC commands in the DL.

b) Provides the capability of measurement reporting in accordance with the current definition of the SIR measurement.

c) Provides the capability of reporting in-sync/out-of-sync based on softer combined RLs.

4 Outline of Solution

The solution includes the following:

1. An implementation independent definition of “softer combined RLs” is introduced:
Radio Link Set: A set of one or more Radio Links that has a common generation of Transmit Power Control (TPC) commands in the DL.

2. The SRNC is provided with information on which Radio Link Set a newly established RL belongs to for each successfully established RL.

3. The possibility to initiate measurements on both RLs and RL Sets is introduced. The current definition of measurements on “ALL RLs” is modified to allow for initiation for all (current and future) RLs and RL Sets.

4. The possibility to report measurements on both RLs and RL Sets is introduced. The current definition of reporting of measurements on “ALL RLs” is removed.

5. The in-sync/out-of-sync reporting is modified such that the reporting may be done for RL Sets.

5 Proposals

It is proposed to agree on the introduction of a definition softer combined Radio Links in chapter 4.

It is proposed that the detailed solutions are discussed based on the CRs in ref. [4] and ref. [5]. 

Finally, it is proposed to send an LS to WG1 indicating this agreement and proposing that WG1 adopts the above definition (or a better one) for RLs which are softer combined in order to have a common terminology.
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7 Appendix A –Definition of SIR Measurement

SIR measurement, see ref. [1]:

Signal to Interference Ratio, is defined as: (RSCP/ISCP)xSF. Measurement shall be performed on the DPCCH after RL combination in Node B. The reference point for the SIR measurements shall be the antenna connector.

where:

RSCP = Received Signal Code Power, the received power on one code.

ISCP = Interference Signal Code Power, the interference on the received signal. Only the non-orthogonal part of the interference is included in the measurement.

SF=The spreading factor used on the DPCCH.

8 Appendix B – Definition of In-sync and Out-of-sync Primitives

Defintion of CPHY-Sync-IND, see ref. [3]:

This primitive is used for L1 to indicate to RRC that synchronisation of a certain physical channel has been done in the receiver. In FDD synchronization is based on reception of the DPCCH, and in TDD synchronization is based on midamble reception.


Primitive Type: indication


Parameters:

· none

Defintion of CPHY-Out-of-Sync-IND, see ref. [3]:

Primitive sent from L1 to RRC indicating that synchronisation of a previously configured connection has been lost in the receiver. In FDD synchronization is based on reception of the DPCCH, and in TDD synchronization is based on midamble reception.


Primitive Type: indication


Parameters:

· none
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