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1. Introduction
In RAN WG2#51 Vodafone presented a contribution [1] showing some analysis of whether there is any optimization to be done for UEs moving at high speeds. 

Within [1] it was suggested that it in areas such as CQI reporting and handover settings, it could be beneficial for the UTRAN to treat fast moving and slow moving UEs differently. Of course, whether and how this is achieved is UTRAN implementation-dependent. 
Within [2] however, RAN2 have defined specific cell re-selection rules and behaviours for how the “idle” UE shall interpret that it is fast moving, and this in turn allows parameters to be set differently for fast-moving and slow-moving UEs. Therefore it is assumed that networks could use the same kind of implementation to interpret whether the UE is fast or slow moving.
However in the method standardised in [2] there is a delay before the UE can understand that it is fast or slow moving, and therefore it is likely that this could also apply to network implementations when the UE goes from an RRC state where it is performing cell re-selection, to an RRC state where the UE mobility is fully network-controlled. In fact it would seem that any solution that is tracking whether a UE is fast or slow moving would require some form of historical information. 

The delay in the network getting this information may impact on any gain in system performance that can be achieved by the network having knowledge of whether the UE is fast-moving or slow-moving.
2.
Possible optimisations
2.1 Entering CELL_DCH state

General

In order to perform the transition from “idle” to CELL_DCH state without having to re-start the “mobility state” (fast-moving/slow-moving), a potential optimisation could be that during channel switching to CELL_DCH state, the UE in URA_PCH or idle mode indicates to the UTRAN whether it deems itself as fast-moving or slow-moving. 
A further optimisation could be for the UE also to include information of how much time has passed since the last cell change. This would enable the “mobility state” to be seamlessly transferred to the network. It is considered here that retransmissions of the RRC message containing this information would have very little impact on the usefulness of the mechanism (which is more likely to have a resolution of seconds than ms).
Impact on RRC

At best, this optimisation would need an additional single bit to the CELL UPDATE message and potentially the RRC CONNECTION SETUP COMPLETE message. This does not seem to be a large impact.

If more information were needed to be transferred, then of course the benefits versus drawbacks would need to be assessed further.

2.2 Leaving CELL_DCH state

Currently when an UE leaves CELL_DCH it shall consider itself as being in “low mobility state” for the selection of the cell reselection parameter to be used. This decision has been taken in order to “simplify” the UE behaviour.  Theoretically could be possible to mandate the UEs to maintain the its ”mobility state” even when it was in CELL_DCH: in this way the UE does not have to re-start its “mobility” context when it enters idle state.  However due to the presence of Soft Handover in CELL_DCH, the definition of the “low mobility” and “high mobility” should be re-defined. Moreover the (usually) higher rate of ASU procedure than the cell reselected in Idle should somehow taken into account with a necessary complication of the overall “high mobility” definition.
Alternatively the network could “pass” the “mobility state” info to the UE when leaving the CELL_DCH similarly to the mechanism from Idle to CELL_DCH as described in the previous section. Abnormal transitions to CELL_FACH/Idle could be handled as an exception (e.g. UE could start again from “low mobility” as per today specification).  This mechanism has the advantage to be simple and not to require significant extra complexity in the UE.  
It should be noted that Vodafone has not found any specific network problems thus far in this scenario within their network. However Vodafone feels that as UEs enter and leave CELL_DCH much more due to the increased use of PS traffic and hence channel-switching, such an optimisation could be worth some consideration.
3.
Conclusions/Proposal
In this contribution, Vodafone has shown areas during channel switching where the “mobility state” of the UE is lost. Vodafone has shown potential optimisations for how this could be maintained.

It is proposed for RAN WG2 to discuss these optimisations further, and agree on whether any of them would be beneficial. 
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