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Introduction
In this contribution, the changes to PDCCH/SPDCCH assignment procedure in 36.213 are summarized. 

2
Reason for Change/Motivation
	Reason for change:
	· Restrictions on number of BDs/(S)PDCCH candidates for monitoring Formats 7-X per sTTI are missing for PDCCH and SPDCCH 

· Incorrect restriction on SPDCCH monitoring for slot based PDSCH scheduled slot-based PUSCH, as with TDD operation it should be possible to schedule slot-PUSCH in first slot from SPDCCH in the second slot (e.g. in case of TDD config 0 and slot# 1 or #3 (with odd KPUSCH)
· Blind decoding restrictions numberOfBlindeDecodesUSS currently defined as number of ‘PDCCH/EPDCCH/SPDCCH candidates’ and not the blind decodes (which is different for DCI formats other than 7-X). 

· Editorial changes to have the slot/subslot dependency captured correctly in all the places

	
	

	Summary of change:
	· Include the limitation on the max. number of PDCCH/SPDCCH candidates per slot/subslot with DCI Formats 7-X. 

· Replace the PUSCH scheduling restrictions with generic limitation on not monitoring SPDCCH in slot#0, as no other restrictions apply for slot based PUSCH scheduling either. 
· Correct the monitoring restrictions to reflect the number of BDs and not PDCCH candidates

	
	

	Consequences if not approved:
	· eNB may configure too large number of PDCCH/SPDCCH candidates per slot/subslot with DCI Formats 7-X

· Scheduling certain UL slots with TDD configuration 0 not possible
· UE may expect more BDs than supported

	
	

	Clauses affected:
	36.213, Sec. 9.1.1 & 9.1.6
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TP / Pseudo draft CR to 36.213 V15.0.0

9.1.1
PDCCH assignment procedure

The control region of each serving cell consists of a set of CCEs, numbered from 0 to [image: image1.wmf]1
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. 
The UE shall monitor a set of PDCCH candidates on one or more activated serving cells as configured by higher layer signalling for control information, where monitoring implies attempting to decode each of the PDCCHs in the set according to all the monitored DCI formats. 

A BL/CE UE is not required to monitor PDCCH.

A UE is not required to monitor PDCCH in an MBSFN subframe with zero-size non-MBSFN region.

The set of PDCCH candidates to monitor are defined in terms of search spaces, where a search space [image: image4.wmf])
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 is defined by a set of PDCCH candidates. For each serving cell on which PDCCH is monitored, the CCEs corresponding to PDCCH candidate m of the search space [image: image6.wmf])
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. For the PDCCH UE specific search space, for the serving cell on which PDCCH is monitored, if the monitoring UE is configured with carrier indicator field then [image: image11.wmf]m
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 is the carrier indicator field value and 
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 is the reference number of PDCCH candidates for a carrier indicator field value "x", else if the monitoring UE is not configured with carrier indicator field then [image: image17.wmf]m
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 is the number of PDCCH candidates to monitor in the given search space for the scheduled serving cell. If the monitoring UE is configured with higher layer parameter ShortTTI-Length, for monitoring DCI format 7-0A/7-0B/7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, [image: image20.wmf])
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is replaced by the corresponding element of higher layer parameter dci7-CandidatesPerAL-PDCCH-r15. If a carrier indicator field value "x" corresponds to a LAA SCell and the monitoring UE is configured with uplink transmission on the LAA SCell, 
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 over all configured DCI formats for the LAA SCell. Otherwise, 
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If a UE is configured with higher layer parameter cif-InSchedulingCell-r13, the carrier indicator field value corresponds to cif-InSchedulingCell-r13, otherwise, the carrier indicator field value is the same as ServCellIndex given in [11].

If a UE is configured with a LAA SCell for UL transmissions, and if the UE is configured with higher layer parameter cif-InSchedulingCell-r14 for the LAA SCell, the carrier indicator field value in PDCCH scheduling PUSCH corresponds to cif-InSchedulingCell-r14, otherwise, the carrier indicator field value is the same as ServCellIndex given in [11].

The UE shall monitor one common search space in every non-DRX subframe at each of the aggregation levels 4 and 8 on the primary cell. 

A UE shall monitor common search space on a cell to decode the PDCCHs necessary to receive MBMS on that cell when configured by higher layers.

If a UE is not configured for EPDCCH monitoring, and if the UE is not configured with a carrier indicator field, then the UE shall monitor one PDCCH UE-specific search space at each of the aggregation levels 1, 2, 4, 8 on each activated serving cell in every non-DRX subframe. 

If a UE is not configured for EPDCCH monitoring, and if the UE is configured with a carrier indicator field, then the UE shall monitor one or more UE-specific search spaces at each of the aggregation levels 1, 2, 4, 8 on one or more activated serving cells as configured by higher layer signalling in every non-DRX subframe. 

If a UE is configured for EPDCCH monitoring on a serving cell, and if that serving cell is activated, and if the UE is not configured with a carrier indicator field, then the UE shall monitor one PDCCH UE-specific search space at each of the aggregation levels 1, 2, 4, 8 on that serving cell in all non-DRX subframes where EPDCCH is not monitored on that serving cell. 

If a UE is configured for EPDCCH monitoring on a serving cell, and if that serving cell is activated, and if the UE is configured with a carrier indicator field, then the UE shall monitor one or more PDCCH UE-specific search spaces at each of the aggregation levels 1, 2, 4, 8 on that serving cell as configured by higher layer signalling in all non-DRX subframes where EPDCCH is not monitored on that serving cell.

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/7-1G 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 be configured to monitor more than 
· 6 PDCCH candidates with DCI format 7-0A/7-0B/7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G on a service cell in a subslot if the higher layer parameter dl-TTI-Length is set to 'subslot'
· 12 PDCCH candidates with DCI format 7-0A/7-0B/7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G on a serving cell in a slot 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.

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 when CFI value is 3 and 
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9.1.6
SPDCCH assignment procedure

If the UE is configured with ShortTTI-Length, and SPDCCH is monitored in a slot, the term 'slot/subslot' refers to a slot in this clause.

If the UE is configured with ShortTTI-Length, and SPDCCH is monitored in a subslot, the term 'slot/subslot' refers to a subslot in this clause.

For each serving cell, higher layer signalling can configure a UE with 

-
one or two SPDCCH-PRB-sets for SPDCCH monitoring in a slot/subslot of a non-MBSFN subframe, and

-
one or two SPDCCH-PRB-sets for SPDCCH monitoring in a slot/subslot of an MBSFN subframe. 

The PRBs corresponding to a SPDCCH-PRB-set are indicated by higher layers as described in Subclause 9.1.6.2. Each SPDCCH-PRB-set consists of a set of SCCEs numbered from 0 to 
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in a subframe. Each SPDCCH-PRB-set can be configured for either localized SPDCCH transmission or distributed SPDCCH transmission. 

The UE shall monitor a set of SPDCCH candidates on one or more activated serving cells as configured by higher layer signalling for control information, where monitoring implies attempting to decode each of the SPDCCHs in the set according to the monitored DCI formats. 

A UE is not required to monitor CRS-based SPDCCH in an MBSFN subframe.

A UE is not expected to receive DMRS-based SPDCCH scheduling PDSCH in slots/subslots where the UE is configured with DL transmission modes 1-4, 6.

The UE is not expected to be configured to monitor SPDCCH with carrier indicator field in a given serving cell.

The UE is not expected to monitor 

-
SPDCCH in the first subslot of a subframe
 

-
SPDCCH in the first slot of a subframe if higher layer parameters dl-TTI-Length is set to ‘slot’.

The set of SPDCCH candidates to monitor are defined in terms of SPDCCH UE-specific search spaces. An SPDCCH UE-specific search space 
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 is defined by a set of SPDCCH candidates. 

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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, the SCCEs corresponding to SPDCCH candidate 
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of the search space 
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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 
[image: image42.wmf]m

of the search space 
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 is determined by higher layer parameter al-StartingSCCE-forSPDCCH, 
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is the number of SPDCCH candidates, determined by higher layer parameter dci7-CandidateSetsPerAL-SPDCCH-r15, to monitor among all the configured DCI formats for an aggregation level 
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in SPDCCH-PRB-set 
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in slot/subslot
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For SPDCCH-PRB-set [image: image53.wmf]p

, and k belonging to the set of subslots indicated by higher layer parameter subslotApplicability-r15, 
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is given by the first value of higher layer parameter dci7-CandidateSetsPerAL-SPDCCH-r15 corresponding to aggregation level 
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, otherwise, 
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 is given by the second value of higher layer parameter dci7-CandidateSetsPerAL-SPDCCH-r15 corresponding to aggregation level 
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The UE is not required to receive DMRS-based SPDCCH on resource blocks of a PRG overlapping with PBCH or primary or secondary synchronization signals in a slot/subslot. 

A UE is not expected to monitor SPDCCH candidates over more than 

-
16 SCCEs on a serving cell in a subslot if the higher layer parameter dl-TTI-Length is set to 'subslot'
-
32 SCCEs on a serving cell in a slot if the higher layer parameter dl-TTI-Length is set to 'slot'.
A UE is not expected to be configured to monitor more than 

-
6 SPDCCH candidates on a service cell in a subslot if the higher layer parameter dl-TTI-Length is set to 'subslot'
-
12 SPDCCH candidates on a serving cell in a slot if the higher layer parameter dl-TTI-Length is set to 'slot'.
A UE is not expected to perform more than 
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 numberOfBlindeDecodesUSS DCI blind decodes on User-specific search space(s) on PDCCH/EPDCCH and SPDCCH in a subframe if the UE indicated capability numberOfBlindeDecodesUSS. 
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