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1 Introduction

In RAN1#99, the following were agreed:

	Agreements:

· The first proposal under Wed. session in R1-1913450 is agreed, with one clarification that S is the number of sub-channels in the resource pool 
· For mode 1 and mode 2, for the time-frequency resource indication in the SCI: 

· NMAX = 2

· Frequency

· [image: image2.png]


 code-points, indicating starting sub-channel of the second resource and number of sub-channels of both resources

· [image: image4.png]


 bit
· Time

· 1 code-point indicates no reserved resource

· 31 code-points indicate different time position of the second resource within 32 slots

· 5 bit

· NMAX = 3

· Frequency

· Option 2-f-a: joint coding

· [image: image6.png]S(5+1)25+1)




 code-points indicating starting sub-channel of the second resource, starting sub-channel of the third resource, and the number of sub-channels of all resources

· [image: image8.png]


 bit
· Time

· Option 2-t-a: joint coding

· 1 code-point indicates no reserved resource

· 31 code-points indicate different time position of the second resource within 32 slots, when no third resource is reserved

· 30 + 29 +…+ 1 = 465 code-points indicate different time position of two resources within 32 slots

· 9 bit




This contribution discusses details on frequency resource indication of PSSCH regarding how to determine the encoding of the code-points of the “Frequency resource assignment” field of SCI Format 0-1.

2 Discussion
There are two cases to consider for the “Frequency resource assignment”;

· [image: image10.png]


, or  [image: image12.png]


 and the time domain field of the SCI indicates two reserved resources. In this case there are two values indicated by each code-point; number of sub-channels and starting sub-channel of the second resource. In this case, a method similar to the encoding of code points of the frequency resource allocation for uplink resource allocation type 1, as described in section 6.1.2.2.2 of 38.214, can be used.

· [image: image14.png]


 and the time domain field of the SCI indicates three reserved resources. in this case there are three values indicated by each code-point;

· The number of sub-channels [image: image16.png]


. [image: image18.png]


 is in the range of [image: image20.png]


, where [image: image22.png]


 is the total number of sub-channels. For convince of notation, we define, [image: image24.png]—L+1



,
· The starting sub-channel of the second resource [image: image26.png]


. [image: image28.png]


 is in the range of [image: image30.png]


.
· The starting sub-channel of the third resource [image: image32.png]


. [image: image34.png]


 is in the range of [image: image36.png]


.
We present a proposal for encoding code-points of the “frequency resource assignment field” with [image: image38.png]


, with three reserved resources. 

Figure 1 shows the arrangement of code points for [image: image40.png]


, with three reserved resources. Where each block [image: image42.png]


, can represent the code-points with length [image: image44.png]L=S+1-K



, and starting sub-channel position [image: image46.png]


 for a second resource. [image: image48.png]


 is in the range of [image: image50.png]


. [image: image52.png]


 is the total number of sub-channels. Each block [image: image54.png]


 represents K code-points with the starting sub-channel resource of the third resource, [image: image56.png]


, ranging from [image: image58.png]


.

Therefore, each block [image: image60.png]


, represents the code-points [image: image62.png]{(M,1);,(M,2),,....,(M,K),]



, where [image: image64.png](M,N),



 is a code-point of length [image: image66.png]


 sub-channels, and starting sub-channel position [image: image68.png]


 for a second resource, and starting sub-channel position [image: image70.png]


 for a third resource. Such that [image: image72.png]L=S+1-K



.
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Represents code-points with length L=S+1-K.
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There are K such code-points, with the starting position of a third 
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Denote these code-points as: {(M,1), (M,2), ͙, (M,K)}


Figure 1: Example arrangement of code-points for Nmax = 3, with three reserved resources.
To generate the code-point values, the blocks of Figure 1 are re-arranged into rows (groups), with each row having [image: image75.png]25 +1



 code-points. The code-points are then indexed sequentially in the new arrangement. Figure 2 shows an example of how this can be done for [image: image77.png]


.
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Figure 2: Example arrangement of code-points in groups of size (2S+1). In this example S =12.
Each row represents a group of [image: image80.png]25 +1



 code-points. Here [image: image82.png]


. Therefore, the group size is 25. Each group consists of three blocks that constitute the [image: image84.png]25 +1



 code-points.  The groups are arranged in super-groups, with each super-group designated by  [image: image86.png]


. There are [image: image88.png]S(S+1)




  rows (groups). In this example, when [image: image90.png]


, there are 26 rows (groups).

The algorithm starts by taking 2 blocks from the bottom part of Figure 1, and 1 block from the top part of Figure 1. The process continues iteratively moving towards the center of the diagram of Figure 1 until all blocks have been include in the diagram of Figure 2.

Super-group 1, consists of 1 row (1 group), containing the block of the top row of Figure 1, and 2 blocks from the bottom row of Figure 1. Notice in this case, when [image: image92.png]


, the size of the group is 12+12+1 = 25.

Super-group 2, consists of 2 rows (2 groups), each containing a block of the second row of Figure 1 and each containing 2 blocks one from the last row and one from the second to last row of Figure 1. Notice in this case, when [image: image94.png]


, the size of each group is 12+11+2 = 25.

Super-group 3, consists of 3 rows (3 groups), each containing a block of the second row of Figure 1 and two of the rows containing each a block of the last row of Figure 1, and a block of the third to last row of Figure 1, and a third row containing 2 blocks from the second to last row of Figure 1. Notice in this case, when [image: image96.png]


, the size of each group is 12+10+3 = 25 or 11+11+3 = 25.

For each super group with index [image: image98.png]b=5/2



, there are [image: image100.png]


 rows ([image: image102.png]


 groups), each group [image: image104.png]


 (with [image: image106.png].. (b—1)



) contains:

· 1 block from row [image: image108.png]


 of Figure 1.
· 1 block from row [image: image110.png]


 of Figure 1.
· 1 block from row [image: image112.png]s— (-1 +[g



 of Figure 1.
For super group with index [image: image114.png]b=>5/2



, the procedure continues as described above creating groups with [image: image116.png]25 +1



 code-points that have 3 blocks each. The number of rows (groups) per super group can be given by: [image: image118.png]b’=b—(2(2b—-5)—-1)=25+1-3b



. Each row [image: image120.png]


 within the super group, with [image: image122.png]


, contains:

· 1 block from row [image: image124.png]


 of figure 1 if any are remaining.

· 1 block from row [image: image126.png]


 if any are remaining.

· 1 block from row [image: image128.png]| c+Dr|

s—(b-1+|%




 if any are remaining.

Where [image: image130.png]b"=4b—(25+1)




The index of each code-point is given by its location in the new arrangement (e.g. Figure 2), where the index of the upper leftmost point is 0, and the index increments first in increasing order of column, then in increasing order of rows. Within each block, the code-points are arranged in increasing order of [image: image132.png]


.

Based on the discussion above, the procedure regarding how to determine the value of the code-points is proposed in our companion document [1].

Proposal: Adopt the code-points proposed in R1-2000615.

3 Conclusion

In this contribution, we have discussed details on how to determine the encoding of the code-points of the “Frequency resource assignment” field of SCI Format 0-1.

Proposal: Adopt the code-points proposed in R1-2000615.
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