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Discussion and Decision
Though UL hopping was part of the VRB agenda item in Athens, there was not any time for discussion. This contribution summarizes email reflector discussions on three topics.

1. Is it sufficient to define only inter-slot hopping, or is a separate mechanism needed for inter-TTI hopping?

It was agreed in Seoul (Oct 2006) to support inter-slot and inter-TTI hopping. With adaptive HARQ users, inter-TTI hopping is already possible. 
Reflector discussion: Inter-TTI hopping may be useful for persistent scheduling. Intra-subframe hopping should be able to be turned off at higher speeds to avoid losses from poor channel estimation It is not clear now whether it is simpler (or better) to have one unified mechanism to handle both persistent and non-persistent, or handle with a separate mechanism. 

Proposal: Continue discussions.

2. What are the desired properties for uplink frequency hopping?
Some possible desired properties for discussion (in no particular order, copied from R1-073394) include:

· Good diversity performance 

· Low signaling overhead 

· Supports a wide range of numbers of VRBs 

· Interacts well with a mix of frequency hopping and channel dependent scheduled users 

· Preserves the DFT-S-OFDM single carrier uplink 

· Randomization of Intercell Interference 

Further, diversity should be available for both non-persistent and semi-persistent scheduling, though not necessarily with the same mechanism. 

It may not be possible to achieve all desired properties.

Reflector discussion: Properties acceptable. Intra-subframe hopping should be able to be turned off at e.g. higher speeds (e.g., greater than 120kph) to avoid losses from poor channel estimation (R1-073964, R1-074156).
Proposal: Continue discussions.

3. What UL FH approaches should be considered?

Recall from Athens R1-073870, we have:

FFS whether this information is needed or not.

· Approach 1: design a semi-statically assigned hopping sequence. Single flag indicates whether the UE shall hop or not

· Approach 2: design a semi-statically assigned hopping sequence. Hopping/not hopping depends on which RBs the UE was assigned à no signaling needed

· Approach 3: include information in the grant to control the RB assignment in the second slot

· …

Note that a known hopping sequence may be required for non-adaptive HARQ UEs if hopping between UL grants is desired. 

Note also that all of a UE’s VRBs (from 1 to max) must hop together to preserve the DFT-S-OFDM property, which may constrain the sets of hopping sequences.

Finally, note that there are likely a large number of options for Approach 3. As with the DL Nd=2 operation, there may be a tradeoff of flexibility versus signaling overhead (explicit 2nd slot, known gap, flexible gap from a few values, etc.) In all cases, multiple VRB allocations should not wrap (partly) around the end band in order to preserve DFT-S-OFDM single carrier uplink.

Reflector discussion: All approaches are still supported.
Proposal: Continue discussions through contribution presentations.
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