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Introduction of the issues
In May 04, the decision was taken to support SHO for E-DCH.

Since then, work has been progressing and it is now commonly referred to as “best effort” SHO regarding the HARQ operation. Also, a decision has been taken in August 04 to have a serving E-DCH cell in charge of the scheduling of the UE on E-DCH, whereas the other cells in the active set have mainly the ability to rate down the UE in case of overload situation.

One of the key characteristics of the DCH SHO operation is that radio fluctuations within the active set are not managed by the RNC but are directly handled between the UE and its Node-Bs.

The question is therefore on whether we should only rely on the RNC to manage Serving E-DCH cell change, of on whether a UE-Node-B mechanism would not be beneficial.

It should also be noted that the need for frequent Serving E-DCH cell change is increased by the fact that the relative grants operation will not be necessarily optimum (everyone is struggling with this at this stage), and therefore should be minimised; the best way to optimise the system is by having the UE most often served (i.e. having its Serving E-DCH cell) by its best cell from.
Of course, this optimisation may be needed to be seen also in the context of HSDPA i.e. if a fact reparenting mechanism is defined, it should be also preferable to have one for HSDPA. It is foreseen that the same mechanism will be applicable, with some additions to HSDPA; however, this could be addressed at a later stage after we have discussed HSUPA.

Technical solutions

Signalling aspects

There can be a variety of solutions defined; however, we should focus on something simple to specify and to test.

Robustness is also important.

Since the Node-Bs in the E-DCH active set all have the bearer plane established (MAC-e, Iub bearers), although the resources may not be “allocated” in the Node-B, all the identities (E-RNTI), channels (signatures) , could be equally allocated to the UE/Node-Bs for all the RLs i.e. the parameters for when a Non-serving RLS would become a Serving RLS could be allocated in advance with NBAP/RRC. So what we need is simply a mechanism whereby a Non-serving cell is “activated” to become the Serving cell, and vice versa.

It is proposed to investigate a mechanisms based on MAC-e allowinga UE to change its Serving E-DCH cell. How the UE decides is treated later.
There are several solutions (solutions with Node-B to Node-B signaling are not considered), each of them worth looking at, each having its pros and cons, but all likely to work:

· Serving E-DCH cell is indicated in the MAC-e PDU header, and taken on the fly by the Node-Bs.

· Serving E-DCH cell is indicated by the UE to the Old and new Serving Node-Bs using MAC-e control PDU with HARQ, with some variants:

· No handshake from the Node-Bs except the ACK/NACK

· Handshake on E-AGCH (may require a decicated E-RNTI)

· Handshake with MAC-hs. This is for the case where MAC-hs would also be moved with the procedure

A solution based on MAC-e control PDU with at least ACK/NACK from old and new serving Node-Bs would probably be a sufficient starting point.

Criteria in the UE

First, this should be under the SRNC control, and we should keep the possibility to use RRC.

A simple criteria should be defined in the UE. There can be two categories:

· Radio criteria

· HARQ operation

· Node-B indication

· Combination

We could define a rule whereby if a UE receives a down from a Non-serving cell for a sufficient period of time i.e. N consecutive “down”, the UE should switch to his cell. However today RG are per RLS (UE should take the best one from radio standpoint, but he has no access to uplink RoT…), and also can be per group, so this solution is possible but would impact the RG operation.
Another rule could be to use radio criteria, however the uplink conditions are not known to the UE.

Another rule would be that if the UE receives N consecutive acks from the same Non-serving RLS; this looks like a nice solution, however it assumes that a Non-serving RLS has resources to decode the E-DCH; this seems not a completely wrong assumption because the Non-serving RLS can “down” the UE, and also if the UE has good radio conditions with the non-serving RLS, it should be decoded (best effort SHO hopefully does not mean no SHO…)

The latter solution should be sufficient also.

Conclusion

The discussion is first on whether having a UE based (MAC) mechanism to switch rapidly to a pre-configured Serving E-DCH cell in case of SHO.

There are some solutions proposed, based on MAC-e, which could probably allow for this, but this is only to show that this could be done, some other solutions could be imagined. However, those shown are simple to specify and also to test, being purely at the MAC layer without impacting RAN WG1.
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