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1. Introduction
During RAN1#52 and RAN1#52bis meetings, the agreements in [1-2] are as follows:
	From RAN1#52
· Only compact DL assignment supports DVRB assignment. 

· A DVRB to PRB mapping rule is defined by an interleaver to allow for 4th order diversity for 2 DVRB-pairs assignments.

· All mapping is done in a symmetric way. i.e. the two phases of a PRB are linked to each other.

From RAN1#52bis
· Gap values per Table
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FFS if we should slightly change Table to place unused PRBs at end of band

· The maximum number of VRB-pairs which can be assigned to one UE for system bandwidth 50-110RB is 16

· One bit in resource allocation field indicates the gap value
· Remaining bits in resource allocation field are used for VRB-pair assignment.

· The first half of the RIV table is used for DVRB

· Block interleaver

· Block interleaver with Ncol columns and Nrow rows 
· Write row-by-row 

· Read column-by-column 

· Nnull nulls are inserted in the last Nnull/2 rows of the 2nd and 4th column. Nulls are skipped when reading out. 
· Dimensions

· Ncol=4, Nrow=(N’RB/(4P)(*P 
· for 1st gap, N’RB=2*min(g1, NRB- g1)
· for 2nd gap, N’RB=2g2
· Nnull = Ncol*Nrow- N’RB
· In case of 2nd gap value

· Consecutive N’RB VRB-pair indices compose a unit of VRB-pair index interleaving.
· The first N’RB VRB-pair indices are mapped on the lowest part of the bandwidth, i.e. RB#0~2g2-1
· The next N’RB VRB-pair indices are mapped on the next part of the bandwidth, i.e. RB#2g2~4g2-1


After the last meeting, in order to draft CRs [3-5] reflecting the agreed way forward, there were offline email discussions among co-sourcing companies.

In this contribution, contents introduced in the CRs will be explained.
2. Small change from the way forward
The current way forward defines only 2 units (or subbands) of interleaving for the 2nd gap value. However, for some configurations (such as with system bandwidth of 
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), there is room for 3rd subband in addition to 2 subbands, i.e. 
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, according to the agreed DVRB index interleaving. So, there is no reason to restrict to only 2 subbands.
Therefore, removal of limitation to 2 units of interleaving is proposed so that 3 units of interleaving are defined for some system bandwidths.
3. Introduced symbols or parameters
· 
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· After the last meeting, nobody raised the issue about placing unused PRBs at the end of system band. So, the Table for the gap values agreed in RAN1#52bis is used as it is.
· 
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: 1st  gap value (g1) and 2nd gap value (g2), respectively
· 
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: Number of usable VRBs of distributed type in a system bandwidth.
· VRBs of distributed type are numbered from 0 to
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 means the number of units for interleaving in the system BW, which produces 2 or 3 and reflects the proposal in section 2.

· 
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· 
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: Number of rows for the VRB number interleaver (Nrow)
· 
[image: image23.wmf]é

ù

P

P

N

N

×

=

)

4

/(

~

DL

VRB

row


· 
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: Number of nulls inserted in the VRB number interleaver (Nnull)
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4. Description of interleaving and mapping
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(a) For 1st Gap (
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(b) For 2nd Gap (
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Figure 1. Illustration of VRB number mapping to PRB number
The DVRB number mapping to PRB number is illustrated in the Figure 1, and the exact mapping can be derived from the following formula. The formula is valid for all the cases of 1st gap and 2nd gap including the VRB numbers in the 2nd and 3rd unit of VRB interleaving with the 2nd gap.
(1) The first part of the formula represents the block interleaver described in the way forward which is applied to the even slot number.
(2) The second part of the formula represents the cyclic shifted version of the interleaved output of even slot number. This is designed to satisfy the agreement of symmetric mapping (i.e. the two phases of a PRB are linked to each other).
(3) The last part of the formula represents offsetting PRB mapping of the upper half of the interleaved output in case of 1st gap when necessary. This is already implied in the agreements in RAN1#52bis in order to increase the allowable number of DVRBs while keeping the gap value. The offset value is calculated as 
[image: image30.wmf]2

/

~

Offset

DL

VRB

gap

N

N

-

=

. Note that 
[image: image31.wmf]0

Offset

=

, for 
[image: image32.wmf]DL

VRB

gap

~

2

N

N

=

.
	For even slot number 
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	For odd slot number 
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	Then, for all 
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5. Description for one bit for the gap indication
For system bandwidth 50-110RBs, one bit in resource allocation field indicates whether 1st or 2nd gap value is used, and the remaining bits compose RIV (resource indication value) for VRB of distributed type in the resource allocation type 2. In this case, maximum
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 value is limited to 16 in order that RIV for VRB of distributed type works properly with the reduced bits with a simple limitation. 
6. Conclusions

Draft CRs [3-4] are reflecting the agreed way forward in RAN1#52bis and introduce 3 interleaving units in addition to 1 or 2 interleaving units in some system bandwidths.. It is proposed that those CRs are agreed.
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