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Discussion and Decision
Introduction

The following discussions were proposed on the email reflector in an attempt to close out remaining issues for DL DVRB.
1. Gap Values
In Sorrento R1-081119 it was agreed to have 1 (Nrb<50) or 2 (Nrb>=50) gap values that are integer multiples of the square of the Resource Block Group (RBG) size P. Can we agree that:

· The first gap value determined using full BW and is approximately Nrb/2 

· The second gap value (roughly half size) and is approximately Nrb/4 
Exact expressions for the gap values are also solicited. 

Discussion: Considerable discussion. Options include basing the gap values on equations that are a function of the number of RB (four options) and having a table of gap values for ranges of RBs. It was also stated that the larger gap value should be a multiple of the smaller gap value for co-existence of gap values. Determining 1st or 2nd gap could be done semistatic instead of current dynamic, though may be little need as up to18 DVRB-pairs can be supported with 1 bit for gap. One company proposed dropping gap value agreements altogether.
Options:

1. 1st gap: Ngap=round(Nrb/2P^2)*P^2,   2nd gap: Ngap=round(Nrb/4P^2)*P^2  (the example in R1-081119)

2. 1st gap: Ngap=round(Nrb/2P^2)*P^2,   2nd gap: Ngap=2*P^2

3. 1st gap: Ngap=floor(ceil(Nrb/P^2)/2)*P^2,   2nd gap: Ngap=floor(ceil(Nrb/2/P^2)/2)*P^2
4. 1st gap: Ngap=ceil(floor(Nrb/P^2)/2)*P^2,   2nd gap: Ngap=ceil(floor(Nrb/2/P^2)/2)*P^2
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Proposal: Discuss Options 1-5 in meeting.
2. DVRB mapping
The mapping must be performed to provide 4th order diversity for 2 DVRB-pairs, in a “symmetric” way where pairing is possible.

Exact expressions for the DVRB mapping are solicited.

Discussion: An interleaver was agreed in Sorrento, not necessarily a block interleaver. However, all seem to feel that the interleaver is at least based on a block interleaver. (One proposal has a block interleaver for the small gap and an interleaver based on that block interleaver for the large gap.) The number of columns in the interleaver is achievable diversity order for contiguous DVRBs allocation. The number of rows defines separation between RBs on which contiguous DVRBs are mapped. A crystal clear definition of how a block interleaver and the gap value are applied must be agreed (one suggestion provided by ZTE). A spreadsheet was provided by LGE showing some block interleaver options for one of the gap options (#1), above. Some options discussed
1. Ncol=4, Nrow=Nrb'/Ncol

2. Ncol=4, Nrow=integer multiple of P
3. Ncol=4, Nrow=integer multiple of P^2
4. Ncol=gap*2/P^2, Nrow=P^2
5. Ncol=P, Nrow=2gap/P (smaller gap) – larger gap mapping determined using smaller gap block interleaver
Option 1
Advantages: 4th order diversity for almost all DVRB in all Bandwidths
Disadvantages: When 2 or more DVRB are assigned the second DVRB is often in a different RB subset
When a group of 4*P sequential DVRB are assigned (possibly to different users) the 4*P PRB do not align with the RB groups causing scheduler difficulties

Option 2
Advantages: Achieves 4th order diversity for almost all DVRB in all Bandwidths

When a group of sequential DVRB are assigned (possibly to different users) the PRB used align with the RB groups.

Disadvantages: When 2 or more DVRB are assigned the second DVRB is often in a different RB subset

Option 3
Advantages: When a group of sequential DVRB are assigned (possibly to different users) the PRB used align with the RB groups

When 2 or more DVRB are assigned the second DVRB is in the same RB subset

Disadvantages

Reduced number of DVRB which achieve 4th order diversity for some Bandwidths 

Option 4

Advantages: Similar to option 3.

Disadvantages: Creates more holes when more than 2 DVRB-pairs are assigned.

Option 5

Advantages: The DVRB-to-PRB mapping for the larger gap is based on the DVRB-to-PRB mapping for the smaller gap such that consecutive DVRBs assigned with one gap value results in PRB locations that correspond to consecutive DVRBs with the other gap. This enables the two gap values to efficiently coexist within the same subframe.
Disadvantages: Not discussed.
Every option has at least one proponent, with option 2 having slightly more support.
Proposal: Define clearly the block interleaver operation. Agree to block interleaver for at least small gap. Discuss Options 1-5.
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