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1. Introduction
At RAN2#81 meeting, Vodafone presented a document [1] that raised an issue observed with UE behaviour in the field supporting DC-HSDPA when multiple UMTS bands are deployed, and Vodafone requested support from 3GPP on how to ensure that terminal vendors understand the consequences of not following 3GPP specifications in this area.
2. Discussion
In 3GPP Release 8, the UE capability signalling for the UE to indicate support of DC-HSDPA has been designed with the assumption that a UE supporting DC-HSDPA will support DC-HSDPA in all frequency bands. In spite of this, it has been observed in real networks that not all Rel-8 terminals that support DC-HSDPA actually support the feature in all frequency bands. To get around the lack of flexibility in the network signalling, it has been observed that some terminals are reporting different UE capabilities depending on which frequency band they are camped on in IDLE mode.
Concretely, depending on which frequency band they are camped, UEs are reporting different values for “Multi-cell support” IE, in the RRC CONNECTION REQUEST message and “HS-DSCH physical layer category extension 2” in the RRC CONNECTION SETUP COMPLETE message when connecting from IDLE mode.  

This causes problems in the following scenario:

An operator has Band X and Band Y deployed. UE indicates DC-HSDPA support when connecting from RRC_IDLE from a cell on Band X.  The UE connecting from RRC_IDLE on a cell in Band Y indicates it does not support DC-HSDPA, even though it supports DC-HSDPA in Band X. This means network has no knowledge of DC HSDPA support by the UE in band X.
This means that  if the UE is handed over or (even worse) re-directed at call setup to a cell on band X, the UE capability information transferred from the source to the target cell will not contain the DC HSDPA support. Hence, target cannot exploit the DC HSDPA capability on band X whilst UE remains in RRC connected mode. 
In addition, if UE in a cell on band X is handed over to a cell on band Y, the UE capability information transferred from the source to the target cell will now contain the DC HSDPA which might trigger the target node to wrongly configure the UE for DC HSDPA operation on band Y. It is not clear what will happen in this case but this is likely to result in call failure. 

When this was discussed by RAN2 the feedback was that this terminal is not 3GPP compliant and therefore there is nothing for 3GPP to clarify. However, after further checking of the 3GPP specifications, although the RRC signalling does not allow for DC-HSDPA capability to be signalled on a per-frequency band basis, it does not seem to be clear that to be “3GPP compliant” the UE is required to support DC-HSDPA on every frequency band, however it is clear to Vodafone that this was the intention when the signalling was designed.

Vodafone’s main concern here is to ensure that operators can deploy DC-HSDPA in their future networks and be confident that the feature can be fully utilised, and leave no room for misunderstanding among UE vendors about what is required for them to implement. One possibility would be for e.g. TS25.306 to include some text to indicate that:

 “Unless capability support is indicated for a feature on a frequency-band specific level, the UE shall implement the feature in ALL frequency bands.”
It may also be beneficial for RAN5 to discuss the possibility of ensuring there is test coverage to verify that DC-HSDPA is supported in all frequency bands supported by the UE.  
3. Proposal
Vodafone would like RAN to request RAN2/5 to discuss this issue further because, if this problem persists, this may prevent DC-HSDPA from operating smoothly in commercial networks and (due to workarounds being required to handle these strange UEs) may also restrict DC-HSDPA operation in UEs that actually have implemented DC-HSDPA in all frequency bands.
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