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1. Introduction
Simulation assumption for SPDCCH was agreed [1]. A CR of demodulation requirements [2] was submitted in the last RAN4 meeting based on the agreed simulation assumption. However there are some errors in [1][2] which don’t match RAN1 specs.

This paper provides corrections on the agreed simulation assumption.
2. Discussion
Simulation assumption for SPDCCH was agreed [1]. A CR [2] was submitted in the last RAN4 meeting based on the agreed simulation assumption. Below is the table that contains 2 errors.
Table 8.14.2.1-2: SPDCCH-PRB-set parameters
	Parameter
	Unit
	Set 1
	Set 2

	Refence symbol
	
	CRS
	DMRS

	Transmission type
	
	Localized
	Distributed

	Number of OFDM symbols
	
	1
	

2

	Number of PRBs per SPDCCH-PRB-set (Note 1)
	
	16
	16Error1

	Note 1: The two SPDCCH-PRB-sets are non-overlapping with PRB = {0, 1, …, 15} for Set 1 and PRB = {1, 2, 7, 8, 13, 14, 19, 20, 29, 30, 35, 36, 41, 42, 47, 48}Error2 for Set 2. 


Error1: Distributed DMRS based SPDCCH 16PRB set can not contain 8 SCCE for 3os subslot sTTI. 

	Within SPDCCH set 
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for distributed mapping, and SCCE number 
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 for localized SPDCCH mapping with CRS and DMRS based demodulation and for distributed SPDCCH mapping with DMRS-based demodulation
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 for distributed SPDCCH mapping with CRS-based demodulation.


According to the 36.211, maximum SCCE shall be: 
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For 2os DMRS based SPDCCH, 16 PRB set could contain 2*floor(16/4) =8 SCCE.

For subslot sTTI configuration, DMRs based SPDCCH length equals sTTI length as table below. There are 3os DMRS based SPDCCH.

Table 6.8C.5-2: Set of indices of 
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 for subslot-SPDCCH

	Number of symbols used for PDCCH
	Subslot index
	Set of indicies of 
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For 3os DMRS based SPDCCH, 16 PRB set could only contain 3*floor(16/6) =6 SCCE. Thus 16PRBs are not enough for subslot 8 SCCE DMRS SPDCCH. 

Observation1: 16 PRBs are not enough for subslot 8 SCCE DMRS based SPDCCH

In order to align simulation results to other configuration, it is proposed to extend the DMRS based SPDCCH PRB set from 16PRB to 18 PRB. It could contain 3*floor (18/6)= 9SCCE for 3os sTTI, and 2*floor (18/4)=8 SCCE for 2os/7os sTTI.

Proposal1: Extend the DMRS based SPDCCH PRB set from 16 PRB to 18 PRB.
Error2: DMRS-based SPDCCH PRB set shall cover both resource blocks of a PRG (Precoder Bundling Group). 
According to the TS36.213, the bundling size for DMRS based SDPDCCH is 2, starting from the lower frequency, e.g. PRB index {0,1},{2,3},{3,4}.

	9.1.6.3
Physical Resource Block (PRB) bundling for DMRS-based SPDCCH 

For an SPDCCH-PRB-set with DMRS-based SPDCCH candidates, precoding granularity is 2 resource blocks in frequency domain. Precoding Resource block Groups (PRGs) of size 2 partition the system bandwidth and each PRG consists of consecutive PRBs. The UE is expected to receive UE-specific reference signal corresponding to a DMRS-based SPDCCH candidate over both resource blocks of a PRG. If 
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 then, no DMRS-based SPDCCH candidate is mapped to the last resource block. The UE may assume that the same precoder applies on the two PRBs within a PRG.




However the DMRs based SPDCCH-PRB-sets of agreed simulation assumption didn’t match the PRB. 
Table 8.14.2.1-2: SPDCCH-PRB-set parameters
	Parameter
	Unit
	Set 1
	Set 2

	Refence symbol
	
	CRS
	DMRS

	Transmission type
	
	Localized
	Distributed

	Number of OFDM symbols
	
	1
	

2

	Number of PRBs per SPDCCH-PRB-set (Note 1)
	
	16
	16

	Note 1: The two SPDCCH-PRB-sets are non-overlapping with PRB = {0, 1, …, 15} for Set 1 and PRB = {1, 2, 7, 8, 13, 14, 19, 20, 29, 30, 35, 36, 41, 42, 47, 48}Error2 for Set 2. 


For example, PRB = {1, 2} across two different precoder bundling group. The UE is expected to receive DMRS-based SPDCCH candidate over both resource blocks of a PRG. Furthermore, current RRC signalling assigning PRB set  can not configure PRB index across different PRG like {1,2}. It can only configure PRB set within PRG like {0,1}.

	9.1.6.2
PRB-pair indication for SPDCCH

For a given serving cell, for each CRS-based SPDCCH-PRB set [image: image32.wmf]p

, the UE is configured with a higher layer parameter resourceBlockAssignment indicating a combinatorial index [image: image33.wmf]r

 corresponding to the PRB index [image: image34.wmf]{
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 is the number of PRB-pairs associated with the downlink bandwidth, [image: image38.wmf]p
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 is the number of PRB-pairs constituting SPDCCH-PRB-set[image: image39.wmf]p

, and is configured by the higher layer parameter numberRB-InFreq-domain and [image: image40.wmf]ï
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 is the extended binomial coefficient, resulting in unique label [image: image41.wmf]ï
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For a given serving cell, for each DMRS-based SPDCCH-PRB set [image: image42.wmf]p

, the UE is configured with a higher layer parameter resourceBlockAssignment indicating a combinatorial index [image: image43.wmf]r

 corresponding to the PRB indices 
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 is the number of PRB-pairs associated with the downlink bandwidth, [image: image49.wmf]p
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, and is configured by the higher layer parameter numberRB-InFreq-domain and [image: image51.wmf]ï
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 is the extended binomial coefficient, resulting in unique label 
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The error2 may come from misunderstanding of the above TS36.213 paragraph. The PRB index [image: image53.wmf]{
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 of the above paragraph counts the PRB index from 1 instead of 0, which is a bug from EPDCCH PRB set indication.
If PRB index of the above paragraph is count from 0, then both EPDCCH and SPDCCH can not assign the first PRB. Thus reader can derive that PRB index of the the above paragraph is count from 0.
Thus for DMRS based SPDCCH, RRC signal can only assign PRB-pairs within a PRG.

Observation2: RRC signal can only assign PRB-pairs within a PRG. The UE is expected to receive DMRS-based SPDCCH candidate over both resource blocks of a PRG
3. Conclusion

This contribution provides discussions on errors of agreed simulation assumption:
Table :SPDCCH-PRB-set parameters
	Parameter
	Unit
	Set 1
	Set 2

	Refence symbol
	
	CRS
	DMRS

	Transmission type
	
	Localized
	Distributed

	Number of OFDM symbols
	
	1
	

2

	Number of PRBs per SPDCCH-PRB-set (Note 1)
	
	16
	16Error1

	Note 1: The two SPDCCH-PRB-sets are non-overlapping with PRB = {0, 1, …, 15} for Set 1 and PRB = {1, 2, 7, 8, 13, 14, 19, 20, 29, 30, 35, 36, 41, 42, 47, 48}Error2 for Set 2. 


After correction:

Table :SPDCCH-PRB-set parameters
	Parameter
	Unit
	Set 1
	Set 2

	Refence symbol
	
	CRS
	DMRS

	Transmission type
	
	Localized
	Distributed

	Number of OFDM symbols
	
	1
	

Follow specs

	Number of PRBs per SPDCCH-PRB-set (Note 1)
	
	16
	18

	Note 1: The two SPDCCH-PRB-sets are non-overlapping with PRB = {0, 1, …, 15} for Set 1 and PRB = {0, 1, 6, 7, 12, 13, 18, 19, 28, 29, 34, 35, 40, 41, 46, 47,48,49} for Set 2. 


Observation1: 16 PRBs are not enough for subslot 8 SCCE DMRS based SPDCCH
Observation2: RRC signal can only assign PRB-pairs within a PRG. The UE is expected to receive DMRS-based SPDCCH candidate over both resource blocks of a PRG.
Proposal1: Extend the DMRS based SPDCCH PRB set from 16 PRB to 18 PRB.

Proposal2: The UE is expected to receive DMRS-based SPDCCH candidate over both resource blocks of a PRG
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