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1	Introduction
This document summarizes a few needed changes to SPDSCH assignment procedures for 36.213. 

2	TM support in MBSFN subframes


2.1  TM support in MBSFN subframes - discussion
For legacy operation, TM8 is only supported in non-MBSFN subframes as this uses CRS based fallback operation (as visible in the TM description also in Sec. 7.0 of 36.213) and only TM9 and TM10 can be operated in MBSFN subframes using subframe / 1ms TTI. 
Based on the current version of 36.213 TM8 seems to be supported/configurable also in MBSFN subframes, which we think, should be corrected in 36.213 as shown in the next sub-section. 
Proposal/Observation 1: TM8 is not supported in MBSFN subframes. 
Looking at the RRC specifications in 36.331, it seems that the applicable TMs for MBSFN subframes are currently not correctly captured and based on the removal of TM8 for MBSFN subframes, it might be good to inform RAN2 about the supported DL TMs. 
Moreover, it seems that RAN2 implemented a subframe type dependent UL TM in 36.331. This is currently as far as we understand not supported/intended by RAN1 and the unnecessary configuration per SF type for UL type should be removed accordingly. We therefore suggest to send a LS to RAN2 informing them about the needed configurability for different SF types. 
Proposal 2: Send an LS informing RAN2 about the final details of the DL (& UL) TM configurability: 
· One of the DL transmission modes, denoted mode 1,2,3,4,6,9,10 for frame structure type 1, and mode 1,2,3,4,6,8,9,10 for frame structure type 2 in non-MBSFN subframes.
· One of the transmission modes, denoted mode 9,10 for frame structure type 1 and frame structure type 2 in MBSFN subframes
· One of the UL transmission modes, denoted mode 1 and 2 for frame structure type 1 and type 2 applicable for non-MBSFN and MBSFN subframes (i.e. no subframe type dependent UL TM configuration to be supported) 

2.2  TP on removal of TM8 for MBSFN subframes

[bookmark: _Toc415085444]7.1	UE procedure for receiving the physical downlink shared channel
[bookmark: _Toc503902285]< Unchanged parts are omitted >
The UE is semi-statically configured via higher layer signalling to receive PDSCH data transmissions signalled via PDCCH/EPDCCH with DCI formats other than 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G according to one of the transmission modes, denoted mode 1 to mode 10. If the UE is configured with higher layer parameter dl-TTI-Length, the UE is semi-statically configured via higher layer signalling to receive PDSCH transmissions signalled via PDCCH/SPDCCH with DCI formats 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G according to
-	one of the transmission modes, denoted mode 1,2,3,4,6,9,10 for frame structure type 1, and mode 1,2,3,4,6,8,9,10 for frame structure type 2 in non-MBSFN subframes.
-	one of the transmission modes, denoted mode 9,10 for frame structure type 1 and , and mode 8,9,10 for frame structure type 2 in MBSFN subframes

< Unchanged parts are omitted >


3	Needed corrections on PDSCH transmission schemes

The current SPDSCH transmission schemes scheduled by DCI format 7-1X are given Table 7.1-5 scheduled by PDCCH and Table 7.1-5C when scheduled by SPDCCH. But the transmission schemes are not exactly the same for a TM when being scheduled with 1ms TTI and shorter TTI, as several differences have been agreed. 
Therefore, the following changes are needed in the two tables there (put in the proposal directly). 
Proposal/Observation 3: The following change the transmission scheme description in Table 7.1-5 and 7.1-5C are seen as needed: 
· Overall, the transmission scheme description in both tables for the same TM/DCI Format 7-1X need to be aligned (if different from 1ms DCI, split the rows in 7.1-5C)
· TS for TM4: Dynamic TX diversity fallback is supported with TM4 with DCI Format 7-1C add TX diversity in Table 7.1-5C
· TS for TM6 / DCI Format 7-1D: If dynamic TX diversity fallback is supported (as suggested in [1]), TX diversity will need to be added
· TS for TM8 / DCI Format 7-1E: If dynamic TX diversity fallback is supported (as suggested in [1]), TX diversity will need to be added
· TS for TM9&10 and DCI Format 7-1F/7-1G:
· Antenna port 11-13 not supported for SPDSCH
· [bookmark: _GoBack]No dual-layer Semi-Open loop TX for SPDSCH but TX diversity instead as only a single CW is available (cmp DCI Formats 2C / 2D in 36.212 in case of CW disabled)
· If dynamic TX diversity fallback is supported (as suggested in [1]), TX diversity will need to be added if not configured with SemiOpenLoop
The areas with needed changes are marked below (yellow if based on current specs, blue if dynamic TX diversity support for TM 6, 8, 9 and 10 is agreed based on [1]). 
Table 7.1-5C: SPDCCH and PDSCH configured by C-RNTI
	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to SPDCCH

	Mode 1
	DCI format 7-1A
	UE specific by C-RNTI
	Single-antenna port, port 0 (see Subclause 7.1.1)

	Mode 2
	DCI format 7-1A
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 3
	DCI format 7-1B
	UE specific by C-RNTI
	Large delay CDD (see Subclause 7.1.3)

	Mode 4
	DCI format 7-1C
	UE specific by C-RNTI
	Closed-loop spatial multiplexing (see Subclause 7.1.4) or Transmit Diversity (see Subclause 7.1.2)

	Mode 6
	DCI format 7-1D
	UE specific by C-RNTI
	Closed-loop spatial multiplexing (see Subclause 7.1.4) using a single transmission layer or Transmit Diversity (see Subclause 7.1.2)

	Mode 8
	DCI format 7-1E
	UE specific by C-RNTI
	Dual layer transmission, port 7 and 8 (see Subclause 7.1.5A) or single-antenna port, port 7 or 8 (see Subclause 7.1.1) or Transmit Diversity (see Subclause 7.1.2)

	Mode 9
	DCI format 7-1F
	UE specific by C-RNTI
	Dual layer transmission (see Subclause 7.1.5A) Transmit diversity using port 7-8 (see Subclause 7.1.2), if UE is configured with higher layer parameter semiOpenLoop or up to 2 layer transmission, up to 4 layer transmission, ports 7-10 (see Subclause 7.1.5B) otherwise; or single-antenna port, port 7, 8, 11, or 13 (see Subclause 7.1.1) if UE is configured with higher layer parameter dmrs-tableAlt, single-antenna port, port 7 or 8 (see Subclause 7.1.1) otherwise

	Mode 10
	DCI format 7-1G
	UE specific by C-RNTI
	Dual layer transmission (see Subclause 7.1.5A) Transmit diversity using port 7-8 (see Subclause 7.1.2), if UE is configured with higher layer parameter semiOpenLoop or up to 2 layer transmission, up to 4 layer transmission, ports 7-10 (see Subclause 7.1.5B) otherwise; or single-antenna port, port 7, 8, 11, or 13 (see Subclause 7.1.1) if UE is configured with higher layer parameter dmrs-tableAlt, single-antenna port, port 7 or 8 (see Subclause 7.1.1) otherwise





4	Summary and Conclusions

In this document, we discuss needed changes on PDSCH procecures in Sec. 7.1 of 36.213. The following proposals are made: 
Proposal/Observation 1: TM8 is not supported in MBSFN subframes. 
Proposal 2: Send an LS informing RAN2 about the final details of the DL (& UL) TM configurability: 
· One of the DL transmission modes, denoted mode 1,2,3,4,6,9,10 for frame structure type 1, and mode 1,2,3,4,6,8,9,10 for frame structure type 2 in non-MBSFN subframes.
· One of the transmission modes, denoted mode 9,10 for frame structure type 1 and frame structure type 2 in MBSFN subframes
· One of the UL transmission modes, denoted mode 1 and 2 for frame structure type 1 and type 2 applicable for non-MBSFN and MBSFN subframes (i.e. no subframe type dependent UL TM configuration to be supported) 

Proposal/Observation 3: The following change the transmission scheme description in Table 7.1-5 and 7.1-5C are seen as needed: 
· Overall, the transmission scheme description in both tables for the same TM/DCI Format 7-1X need to be aligned (if different from 1ms DCI, split the rows in 7.1-5C)
· TS for TM4: Dynamic TX diversity fallback is supported with TM4 with DCI Format 7-1C add TX diversity in Table 7.1-5C
· TS for TM6 / DCI Format 7-1D: If dynamic TX diversity fallback is supported (as suggested in [1]), TX diversity will need to be added
· TS for TM8 / DCI Format 7-1E: If dynamic TX diversity fallback is supported (as suggested in [1]), TX diversity will need to be added
· TS for TM9&10 and DCI Format 7-1F/7-1G:
· Antenna port 11-13 not supported for SPDSCH
· No dual-layer Semi-Open loop TX for SPDSCH but TX diversity instead as only a single CW is available (cmp DCI Formats 2C / 2D in 36.212 in case of CW disabled)
· If dynamic TX diversity fallback is supported (as suggested in [1]), TX diversity will need to be added if not configured with SemiOpenLoop
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