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1 Introduction
In Rel-15 WI, shortened TTI and processing time for LTE is introduced to reduce latency [1]. We find there is ambiguity in RAN 1 specifications for sREG to sCCE mapping when the number of RBs per symbol per RB set is not a multiple of 4. 
In this contribution, we provide our analysis and propose Text Proposals to TS 36.331 and TS 36.211.
2 sREG to sCCE mapping
The ambiguity in total number of valid SCCE in RAN 1 specifications for sREG to sCCE mapping when the number of RBs per symbol per RB set is not a multiple of 4 was discussed in RAN1#92. A Text Proposal to section 6.8C.1 of TS 36.211 proposed in [1]. RAN1 did not agree this TP as it is up to network control to avoid ambiguity.

The agreed SREG-to-SCCE mapping for localized CRS-based SPDCCH and distributed CRS-based SPDCCH result in unused RBs that cannot be used by Release 15 sTTI-capable UEs or also cannot be used by the legacy UEs when the number of RBs per symbol per RB set is not a multiple of 4. 

The text proposal will remove the ambiguity in total number of valid SCCE discussed in [1] but will result in a larger allocation that mimics a smaller one that is a multiple of 4. This is illustrated in Figure 1 below. 
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Figure 1: SREG-to-SCCE mapping for localized and distributed CRS-based SPDCCH - unused RBs in white
In 36.211 6.8C.1, it defines SREG to SCCE mapping as :
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 for distributed SPDCCH mapping with CRS-based demodulation.
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NOTE:
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represents the number of SREGs per each configured OFDM symbol in the SPDCCH resource set 
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However, it does not define specific formula for 
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As shown in rightmost part in figure 1, SPDCCH set 
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.  But there are only 4 valid SCCEs (#0~#3) in SPDCCH set and 4 unused SREGs with the SREG to SCCE mapping definition.
In [1], it proposed specific formula as 
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in the example for SREG to SCCE distributed mapping and all SCCEs are valid.   
For SREG to SCCE localized mapping, it is proposed to use specific formula as 
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This above proposed formulas 
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	Modified subclause (6.8C.1 of TS36.211)
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, the SCCEs available for transmission of SPDCCHs are numbered from 0 to 
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 for distributed SPDCCH mapping with CRS-based demodulation.

where 
[image: image32.wmf]1

,...,

0

SCCE

SREG

-

=

N

j

 and 
[image: image33.wmf]SCCE

SREG

N

 is the number of SREGs per SCCE.

NOTE: 
[image: image34.wmf]m

X

RB

N

represents the number of SREGs per each configured OFDM symbol in the SPDCCH resource set
[image: image35.wmf]m

X

and 
[image: image36.wmf]m

m

X

RB

X

N

N

os

is the total number of SREGs in SPDCCH resource set 
[image: image37.wmf]m

X

.

 


 
3 Conclusions 

In this document, we discussed and provided Text Proposals to correct ambiguity in RAN 1 specifications for sREG to sCCE mapping when the number of RBs per symbol per RB set is not a multiple of 4. 
4 References
[1] R1-1802309, “Aspects related to DL control channels”, Qualcomm, RAN1#92, Athens, Feb. 2018 
[2] R2-1714265, CR 36.331 v14.4.0, Introduction of shortened TTI and processing time for LTE, RAN2#100, Reno Nov. 2017


3/3


[image: image1]_1582967595.unknown

_1584200192.unknown

_1584533397.unknown

_1584533646.unknown

_1584533831.unknown

_1584533837.unknown

_1584533613.unknown

_1584339336.unknown

_1584339278.unknown

_1582967663.unknown

_1584199976.unknown

_1584200191.unknown

_1582967774.unknown

_1582967624.unknown

_1573997698.unknown

_1582623458.unknown

_1573997905.unknown

_1582623380.unknown

_1573997813.unknown

_1569928883.unknown

_1570364317.unknown

_1563083135.unknown

_1569928622.unknown

_1563083132.unknown

