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Discussion and Decision
This contribution summarizes email reflector discussion on the following questions and discussion points.
Discussion on Inter-subframe hopping

A desire was expressed to discuss the possible elimination of the ‘inter-subframe hopping only’ configuration, at least via a known hopping pattern (can always hop between subframes if a grant is provided).

One company proposed to remove inter-subframe frequency hopping for both cases, i.e. (1) for inter-subframe frequency hopping only and (2) for both intra and inter-subframe frequency hopping. Inter-subframe frequency hopping has drawbacks and difficulties as outlined in R1-074993. Alternatives are (1) usage of scheduling grants for retransmissions and (2) frequency adaptive HARQ retransmission with a frequency shift information in PHICH.
Note that one valid configuration given of the Shanghai decision is:

Semi-static configuration of two hopping modes on a cell specific basis (signalled by D-BCH) 

· Inter-subframe hopping only [hop between subframes only if a grant is provided – ignore 1 bit FH mode]
· both intra and inter-subframe hopping [1 bit FH mode = hop ( inter and intra-subframe hopping on, if no grant provided for retransmission then hopping pattern repeats pattern established in initial grant]
So, there may not be any issue with Shanghai decision.
Four companies expressed a desire to keep the way forward from the Shanghai meeting.
Proposal – No need to revisit Shanghai decision. Discuss and harmonize specific hopping proposals.
Limitation of maximum amount of resources to a hopping UE

Within a slot, the maximum number of RBs to a single hopping UE is the number of PUSCH RBs divided by [2-4]. 

1. Which value of [2-4] shall we select? 
Three views expressed:

· 2 for smaller bandwidths (e.g., <=5MHz) and greater than 2 (3 or 4) for larger bandwidths (NEC, ZTE)

· No such limitation is needed (ALU)

· FFS (Nokia, NSN)

Proposal – Discuss at meeting.

Hopping when a grant is absent

For this case, a hopping pattern must be defined. 

1. Should RBs be semi-statically signaled (e.g. broadcast) for the set of UEs that are hopping? 
No – Samsung, NEC, LGE, Nokia, NSN, ALU
Yes
Maybe – ZTE

Proposal – RBs are not semi-statically signaled (e.g. broadcast) for the set of UEs that are hopping

2. Should the hopping pattern be cell-specific? 
Having all UEs hop in a similar manner could help with multiplexing of hopping UEs of different amounts of granted resources. 
Yes – Samsung, NEC, ZTE, LGE
No – 
N/A -- Nokia, NSN, ALU (hopping patterns do not need to be specified)
Proposal – If specified, hopping pattern is cell-specific. FFS if broadcast or implicit based on cell ID.
3. For each entry of the hopping pattern (one entry per slot or subframe), how many possible values are needed?
For example, two or three entries could be used to indicate two or three shift amounts. Note that the interpretation of the value could be dependent on assigned RBs in the first slot.
Simple explanation preferred (please don’t only cite contribution). 
NEC pointed out some general desired properties:cell-specific, simple, small number of parameters, long period.

Two different basic methods were suggested.

1. Simple hopping patterns are specified based on inter-subband hopping and/or mirroring. 
[Samsung, ZTE, LGE]

2. Intra-subframe hop is repeated in subframes without a grant. Hopping patterns do not need to be specified. [Nokia, NSN, ALU]

For method 1, 

· Samsung – known inter-subband hop plus mirroring on/off. R1-074789
· ZTE – inter-suband hopping on/off, mirroring on/off. R1-074558

· LGE -- all the possible combinations of subbands hopping and per subband mirroring on/off, with hopping/mirroring patterns with bad properties removed. R1-074741. 
A known (non-signaled) hop can be applied between slots and subframes, such as an inter-subband hop [Samsung] or mirroring [Nokia, NSN]

Inter-subframe frequency shifts for retransmissions can also be indicated with 2-3 bits transmitted on PHICH. [ALU]

Proposal – Discuss and harmonize in meeting.
Hopping when a grant is present

For this case, a hopping pattern could be used or additional bits may be included within the UL grant. Additional bits may provide some additional allocation flexibility. Some bits may be naturally available as the RB assignment is smaller than for the localized case.
1. Should we use a hopping pattern only, RB assignment via grant only, or allow both? 
ZTE – only hopping pattern

Samsung, LGE – hopping pattern preferred
NEC – grant can overwrite hopping pattern

Nokia, NSN, ALU – grant only

Proposal – Discuss and harmonize in the meeting

2. If a hopping pattern is used, can it be the same one used for when the grant is absent? 
Yes – Samsung, ZTE, LGE
N/A – Nokia, NSN, ALU (hopping pattern not needed)
Proposal – Discuss and harmonize in the meeting
3. If additional bits are included in the UL grant, how many bits are needed and what should they signal?
Simple explanation preferred (please don’t only cite contribution). 
· ZTE Grant not used

· Samsung, LGE FFS (not sure of benefits)
· NEC no additional bits

· Nokia, NSN -- One bit is needed to signal the intra-TTI mirroring (on/off). FFS if another bit is needed for inter-TTI mirroring (on/off) in case of non-adaptive HARQ (adaptive HARQ can be used instead).
· ALU – No more than 3 bits are required to signal frequency shift information for intra-subframe FH. The 3 bits signal a frequency shift on top of a preconfigured hopping mode (e.g. absolute frequency shift, shift by half the available bandwidth, mirroring at the bandedges).
Proposal – Discuss and harmonize in the meeting
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