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1
SREG-to-SCCE Mapping 
As shown in the figure below, when the number of RBs per symbol per RB set is not a multiple of 4, the agreed SREG-to-SCCE mapping for localized CRS-based SPDCCH leads to cases, where not only the RBs forming one SCCE are located over multiple symbols, but also, their distribution is not uniform. Hence, the unused RBs cannot be used by the legacy users either.
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Figure 1: A CRS-based SPDCCH with localized mapping.
Also, as shown in the figure below, when the number of RBs per symbol per RB set is not a multiple of 4, the agreed SREG-to-SCCE mapping for distributed CRS-based SPDCCH leads to cases, where the unused RBs are non-uniformly distributed across the two symbols. Hence, these resources cannot be used by the legacy users either.
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Figure 2: A CRS-based SPDCCH with distributed mapping.
To address these issues, we therefore propose the following changes in Section 6.8C.1 of TS36.211:

	Modified subclause (6.8C.1 of TS36.211)


6.8C.1
SPDCCH formats

Within SPDCCH set 
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 is the number of SREGs per SCCE.
	End of modifications


2
Mapping to Resource Elements
A 2-step interleaving scheme is adopted for symbol-to-SREG mapping under the localized CRS-based SPDCCH to avoid the AL ambiguity issue. For the distributed CRS-based SPDCCH, the AL ambiguity may happen, and can be avoided by adopting the same interleaving scheme. An example of such a case is as follows: Consider an RB set that spans 8 RBs and 2 symbols. Also, consider the case, where Y = 0 and M = 1 for all ALs. Then, we have: SCCE0 = {0,2,4,6}, SCCE1 = {1,3,5,7}, SCCE2 = {8,10,12,14}, and SCCE3 = {9,11,13,15}. Then, the candidate of AL = 2 has SCCE0 and 1, and the candidate of AL = 4 has SCCE0, 1, 2 and 4.

To address this issue, we propose the following change in Section 6.8C.5 of TS36.211:

	Modified subclause (6.8C.5 of TS36.211)


6.8C.5   
Mapping to resource elements
For DMRS based SPDCCH, the mapping to resource elements 
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, meeting the criteria above, shall be in increasing order of first the index 
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For localized and distributed CRS based SPDCCH, the SREGs of a SPDCCH candidate are first interleaved according to step 1 below and then the modulated symbols are mapped to resource elements 
[image: image16.wmf](

)

l

k

,

of the interleaved SREGs according to step 2 below. 
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Step 1: Perform a block interleaver on the sREGs building the sPDCCH candidate with aggregation level L, where the number of rows equal to L and the number of columns equal to 4 (i.e. the number of sREGs in an sCCE). The sREGs are written into the matrix row by row and read out column by column.
-
Step 2: The modulated symbols are mapped to resource elements 
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, meeting the criteria above, within the interleaved sREGs in the order given by the block interleaver of step 1.
	End of modifications


3
SPDCCH Assignment Procedure
For the CRS-based SPDCCH-PRB set or a DMRS-based SPDCCH PRB set configured with localized SPDCCH transmission, a portion of the equation can be removed since it is not needed. Hence, we propose the following change in Section 9.1.6 of TS36.213:
	Modified subclause (9.1.6 of TS36.213)


9.1.6   
SPDCCH assignment procedure
For a CRS-based SPDCCH-PRB-set 
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or a DMRS-based SPDCCH-PRB-set 
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configured with localized SPDCCH transmission in slot/subslot 
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For a DMRS-based SPDCCH-PRB-set 
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configured with distributed SPDCCH transmission, the SCCEs corresponding to SPDCCH candidate 
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	End of modifications


4
Number of CCEs

The number of CCEs for the slot-based sTTI within the PDCCH region is limited to 32. Hence, we propose to add this in Section 9.1.1 of TS36.213:

	Modified subclause (9.1.1 of TS36.213)


9.1.1   
PDCCH assignment procedure
A UE is not expected to monitor PDCCH candidates with DCI format 7-0A/7-0B/7-1A/7-1B/7-1C/7-1D/7-1E/7-1F over more than 28 CCEs on a serving cell if the higher layer parameter dl-TTI-Length is set to 'subslot'.
A UE is not expected to monitor PDCCH candidates with DCI format 7-0A/7-0B/7-1A/7-1B/7-1C/7-1D/7-1E/7-1F over more than 32 CCEs on a serving cell if the higher layer parameter dl-TTI-Length is set to 'slot'.
The UE is not expected to be configured to monitor PDCCH corresponding to DCI format 7-0A/7-0B /7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G with carrier indicator field in a given serving cell.

	End of modifications
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