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1. Introduction

Due to the introduction of HSDPA a requirement for the definition of special HSDPA UE capabilities arises. Relevant parameters for HSDPA have been identified in RAN1 and have been captured in 25.858. 

In RAN2#26 Siemens presented a discussion document suggesting the definition of UE capability classes and restricting the variety of UE implementation. There seemed to be broad support of the proposal. 

This contribution is to be discussed in a RAN1/2 joint.
The reasons for the proposals are briefly repeated in the following section.

2. UE capability handling in HSDPA

In the last RAN1 meeting a proposal was accepted to combine the parameters {Maximum number of HS-DSCH codes received, Minimum inter-TTI interval, Maximum number of HS-DSCH transport-channel bits that can be received within an HS-DSCH TTI} into one parameter. It should be noted that this proposal is inline with the reasons for the proposal in this document. However, it is felt that in addition to combining these three parameters further restrictions to UE implementations are beneficial as described in the following.

Even with the proposal of combining the parameters as described above there are a number of parameters that define a UEs capabilities for HSDPA support.

This document especially suggests to define UE classes. Information about the UE’s classes should explicitly be provided to the network. It should be noted that in case of R99 the UTRAN is not provided with the UE’s reference class as specified in 25.306. Therefore the UTRAN has to derive the UE’s class from the separate parameters. 

2.1 Conformance Issues

The reference UE capabilities for R99 were supposed to be used for conformance testing. However, at the time being T1 does not refer to 25.306. Furthermore the reference parameter combinations are not really being used for conformance testing. So the relevance of the reference UE capabilities can be questioned. Even if these reference capabilities would be used for conformance testing it would not reduce the number of possible UE implementations and would thus not solve the interoperability issues being addressed in 2.2.

2.2 Interoperability problems

Since all parameters that specify a UE’s capability are signalled separately a huge amount of flexibility for the signalling of the UE capability is provided. Thus a big number of different UE implementations are possible with very different capabilities. A number of the parameters are clearly related to each other. However, this fact is not taken into account in R99. Thus it is possible that a UE that has high capabilities in terms of support of simultaneous transport channels but can signal also that it supports only very few TFCs. Thus many of the UE capability parameter value combinations that can be signalled are not reasonable.

In theory all these parameter combinations need to be supported on the network side because the network also needs to be able to cope with all possible UE implementations. 
It is well understood that the flexibility may lead to interoperability problems in future. Therefore we suggest to limit the flexibility for UE implementations for HSDPA to a reasonable degree. This is expected to reduce the danger for interoperability problems in future and simplifies both UE and UTRAN implementations. This is especially beneficial because a significant number of the UE capabilities will be relevant for the Node B also and it is understood to be of particular importance to keep the Node B complexity at a reasonable level. Otherwise if a huge number of very different UE capabilities exists it is likely that the Node B does not exploit a particular UE’s capabilities.

2.3 Signalling efficiency

The high number of different combinations leads to a large number of bits that are needed in order to signal a UE’s capabilities. Reducing the flexibility to a reasonable degree for HSDPA may reduce the number of required bits that are needed for HSDPA UE capabilities.

3. Proposal for HSDPA UE capabilities

We suggest to base the UE capability classes on the reference classes that are already defined by RAN1 and RAN2.

The table below is supposed to describe the principle rather than being a detailed proposal. A detailed proposal is provided in a separate contribution.

In the table below for the sake of simplicity only two classes are considered (1.2 Mbps class and 10 Mbps class). It can be seen that a UE that is of class 1.2 Mbps cannot signal e.g. an extremely high number for “Total number of soft channel bits” while a 10 Mbps class UE has to support at least a total of [96000] soft channel bits.

Information Element/Group name
Type and reference

UE class


>1.2 Mbps class


>>Maximum number of HS-DSCH transport-channel bits that can be received within an HS-DSCH TTI
[1600], [4000], [6400], [9600], [14400], [19200]

>>Maximum number of HS-DSCH codes received
5, 10, 15

>>Total number of soft channel bits
[19200], [38400], [48000], [76800], [96000]

>>Minimum inter-TTI interval
1, 2, 3




>10 Mbps class


>>Maximum number of HS-DSCH transport-channel bits that can be received within an HS-DSCH TTI
[19200], [27200]

>>Maximum number of HS-DSCH codes received
15

>>Total number of soft channel bits
[96000], [115200], [153600], [172800]

>>Minimum inter-TTI interval
1

4. Conclusion

Interoperability problems can be reduced by limiting the flexibility of UE implementations to a reasonable degree. It is therefore proposed to explicitely define UE classes for  HSDPA as described in section 3. The associated signalling should be defined in a way that forces UE capabilities according to these principles.

The proposal is:

· Define UE capability classes for HSDPA. It is proposed to define 4 classes. A 2 bit parameter is needed to inform the network about the class.

· Allow some variation of the exact parameters by signalling separate parameters with a limited range in order to allow UEs to differentiate from others

· Ask T1 to define the test cases based on the minimum parameters for a given UE class 

