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1	Introduction
At RAN1#92bis, the support for dynamic TxD fallback for TM9 & TM10 has been already agreed as noted in the RAN1#92bis chairman’s minutes: 
Agreement: 
Define a UE capability for the support of TX diversity transmission using ports 7 and 8 for TM9/10 separately for slot and subslot PDSCH. 
Agreement: 
Support dynamic TX diversity fallback for TM9 & 10 (through DCI Format 7-1F/7-1G) for up to 2-layer SPDSCH MIMO operation. The alternative Antenna port(s), scrambling identity and number of layers indication table for TX fallback & SU-MIMO up to 2 layers is configured by higher layers.  
Agreement: 
Support dynamic TX diversity fallback for TM9 & 10 (through DCI Format 7-1F/7-1G) for up to 4-layer SPDSCH MIMO operation. The alternative Antenna port(s), scrambling identity and number of layers indication table for TX fallback & SU-MIMO up to 4 layers is configured by higher layers.  
The TP in this contribution is handling the needed changes to 36.211, 36.212 and 36.213. 
  
2	Required specification changes im 36.211/212
The example RRC parameter names for the configuration of the alternative tables are shown in yellow in the TP below. 
The related envisioned needed changes can be summarized as follows: 
	
	

	Reason for change:
	1. Support dynamic TX diversity fallback for sTTI DL TM9 and TM10 (36.212)
2. DM-RS scrambling ID undefined for the new precoding tables in 36.211

	
	

	Summary of change:
	1. Enable dynamic TX diversity fallback for sTTI DL TM9 and TM10, by using unused elements in the precoding indication for up to 2 MIMO layers and limiting the MU-MIMO multiplexing options for up to 4 MIMO layers in 36.212. 
2. Include a reference to the two new precoding tables enabling dynamic TX diversity fallback in the UE-specific reference signal scrambling sequence determination in 36.211

	
	

	Consequences if not approved:
	1. Dynamic TX diversity fallback for sTTI DL TM9 / 10 is not supported
2. Undefined DM-RS scrambling ID when being configured with dynamic TxD fallback operation. 

	
	

	
	

	Clauses affected:
	36.212 Sections 5.3.3.1.22, 5.3.3.1.23
36.211 Section 6.10.3.1




3	TP /pseudo CR to 36.212 Sec. 5.3.3.1.22 & 5.3.3.1.23

< Unchanged parts are omitted >
[bookmark: _Toc503902287][bookmark: _Hlk505338695]5.3.3.1.22	Format 7-1F
DCI format 7-1F is used for the scheduling of one PDSCH codeword with slot or subslot duration in one cell.
The following information is transmitted by means of the DCI format 7-1F:
-	The fields of format 7-1A
-	Antenna port(s), scrambling identity and number of layers – 3 bits as specified in Table 5.3.3.1.22-1, Table 5.3.3.1.22-2 if the UE is higher layer configured with slotSubslotPDSCH-TXDiv-2layer-TM9/10 (3GPP TS 36.331 [11]) or Table 5.3.3.1.22-3 if the UE is higher layer configured with slotSubslotPDSCH-TXDiv-4layer-TM9/10 (3GPP TS 36.331 [11]) where nSCID is the scrambling identity for antenna ports 7 and 8 defined in section 6.10.3.1 of [2], or 1 bit as specified in Table 5.3.3.1.5C-6 where nSCID is the scrambling identity for antenna ports 7 and 8 defined in section 6.10.3.1 of [2] when higher layer parameter semiOpenLoop is configured.
When higher layer parameter semiOpenLoop is configured, antenna ports 7 and 8 are used for transmit diversity.
Table 5.3.3.1.22-1: Antenna port(s), scrambling identity and number of layers indication
	Value
	Message

	0
	1 layer, port 7, nSCID=0

	1
	1 layer, port 7, nSCID=1

	2
	1 layer, port 8, nSCID=0

	3
	1 layer, port 8, nSCID=1

	4
	2 layers, ports 7-8, nSCID=0

	5
	2 layers, ports 7-8, nSCID=1

	6
	3 layers, ports 7-9

	7
	4 layers, ports 7-10



Table 5.3.3.1.22-2: Antenna port(s), scrambling identity and number of layers indication 
if the UE is configured with slotSubslotPDSCH-TXDiv-2layer-TM9/10 
	Value
	Message

	0
	1 layer, port 7, nSCID=0

	1
	1 layer, port 7, nSCID=1

	2
	1 layer, port 8, nSCID=0

	3
	1 layer, port 8, nSCID=1

	4
	2 layers, ports 7-8, nSCID=0

	5
	2 layers, ports 7-8, nSCID=1

	6
	2 layers, transmit diversity
ports 7-8, nSCID=0

	7
	2 layers, transmit diversity
ports 7-8, nSCID=1




[bookmark: _GoBack]
Table 5.3.3.1.22-3: Antenna port(s), scrambling identity and number of layers indication 
if the UE is configured with slotSubslotPDSCH-TXDiv-4layer-TM9/10 
	Value
	Message

	0
	1 layer, port 7, nSCID=0

	1
	1 layer, port 7, nSCID=1

	2
	1 layer, port 8, nSCID=0

	3
	1 layer, port 8, nSCID=1

	4
	2 layers, ports 7-8, nSCID=0

	5
	2 layers, transmit diversity
ports 7-8, nSCID=0

	6
	3 layers, ports 7-9

	7
	4 layers, ports 7-10




If the UE is configured to decode SPDCCH CRC scrambled by the C-RNTI and the number of information bits in format 7-1F mapped onto a given search space is less than that of format 7-0A/B depending on the configured uplink transmission mode for scheduling the same serving cell and mapped onto the same search space, zeros shall be appended to format 7-1F until the payload size equals that of format 7-0A/B, except when format 7-1F assigns downlink resource on a secondary cell without an uplink configuration associated with the secondary cell.
[bookmark: _Toc503902288]5.3.3.1.23	Format 7-1G
DCI format 7-1G is used for the scheduling of one PDSCH codeword with slot or subslot duration in one cell.
The following information is transmitted by means of the DCI format 7-1G:
-	The fields of format 7-1A
-	Antenna port(s), scrambling identity and number of layers – 3 bits as specified in Table 5.3.3.1.22-1, Table 5.3.3.1.22-2 if the UE is higher layer configured with slotSubslotPDSCH-TXDiv-2layer-TM9/10 (3GPP TS 36.331 [11]) or Table 5.3.3.1.22-3 if the UE is higher layer configured with slotSubslotPDSCH-TXDiv-4layer-TM9/10 (3GPP TS 36.331 [11]) where nSCID is the scrambling identity for antenna ports 7 and 8 defined in section 6.10.3.1 of [2], or 1 bit as specified in Table 5.3.3.1.5C-6 where nSCID is the scrambling identity for antenna ports 7 and 8 defined in section 6.10.3.1 of [2] when higher layer parameter semiOpenLoop is configured.
-	PDSCH RE Mapping and Quasi-Co-Location Indicator – 2 bits as defined in sections 7.1.9 and 7.1.10 of [3]
When higher layer parameter semiOpenLoop is configured, antenna ports 7 and 8 are used for transmit diversity.
If the UE is configured to decode SPDCCH CRC scrambled by the C-RNTI and the number of information bits in format 7-1G mapped onto a given search space is less than that of format 7-0A/B depending on the configured uplink transmission mode for scheduling the same serving cell and mapped onto the same search space, zeros shall be appended to format 7-1G until the payload size equals that of format 7-0A/B, except when format 7-1G assigns downlink resource on a secondary cell without an uplink configuration associated with the secondary cell.
< Unchanged parts are omitted >

4	TP /pseudo CR to 36.211 Sec. 6.10.3.1 (on top of the agreed TP in R1-1804419)
< Unchanged parts are omitted >
[bookmark: _Toc454818074]6.10.3.1	Sequence generation

For antenna port 5, the UE-specific reference-signal sequence  is defined by






where  denotes the assigned bandwidth in resource blocks of the corresponding PDSCH transmission. The pseudo-random sequence  is defined in clause 7.2. The pseudo-random sequence generator shall be initialised with  at the start of each subframe where  is as described in clause 7.1 3GPP TS 36.213 [4].


For any of the antenna ports , the reference-signal sequence  is defined by

.

The pseudo-random sequence  is defined in clause 7.2. The pseudo-random sequence generator shall be initialised with 


 at the start of each subframe. 



For BL/CE UEs, the same scrambling sequence is applied per subframe to the UE-specific reference-signal sequence for a given block of  subframes. For the block of  subframes, the scrambling sequence generator shall be initialised with


where 







and  is the absolute subframe number of the first downlink subframe intended for PDSCH. The PDSCH transmissions span  consecutive subframes, including non-BL/CE DL subframes where the PDSCH transmission is postponed. For a BL/CE UE configured in CEModeA, . For a BL/CE UE configured with CEModeB,  for frame structure type 1 and  for frame structure type 2.


The quantities , , are given by


-	 if no value for  is provided by higher layers or if DCI format 1A, 2B or 2C is used for the DCI associated with the PDSCH transmission

-	 otherwise







The value of  is zero unless specified otherwise. For a PDSCH transmission on ports 7 or 8,  is given by the DCI format 2B, 2C, 2D, 6-1A, 7-1E, 7-1F and 7-1G in 3GPP TS 36.212 [3] associated with the PDSCH transmission. 
In the case of DCI format 2B or 7-1E,  is indicated by the scrambling identity field according to Table 6.10.3.1-1. In the case of DCI format 2C or 2D,  is given by Table 5.3.3.1.5C-1 or Table 5.3.3.1.5C-2 in 3GPP TS 36.212 [3]. In the case of DCI format 7-1F or 7-1G,  is given by Table 5.3.3.1.22-1, Table 5.3.3.1.22-2, Table 5.3.3.1.22-3   or Table 5.3.3.1.5C-6 in 3GPP TS 36.212 [3]. For a PDSCH transmission on ports 11 or 13,  is given by the DCI format 2C or 2D in 3GPP TS 36.212 [3] associated with the PDSCH transmission where  is given by Table 5.3.3.1.5C-2 in 3GPP TS 36.212 [3]. 

Table 6.10.3.1-1: Mapping of scrambling identity field in DCI format 2B/7-1E to values for antenna ports 7 and 8
	Scrambling identity field in 
DCI format 2B/7-1E 
(3GPP TS 36.212 [3])
	


	0
	0

	1
	1




5	Independent configuration of semi-open loop TM9/TM10 for sPDSCH (36.213, Sec. 7.1)
Independent of the dynamic TxD fallback (which is the main point of this TP), during the offline email discussion it was discussed to support a separate configuration for sPDSCH of the semi-open loop TX mode for TM9/10. 
In this section, we therefore bring forward the related proposal and the related TP to 36.213 (on top of the latest CR before RAN1#93, RAN1 reflector May 7th 2018). 
Proposed agreement: Support an independent higher layer configuration of semi-open loop operation for TM9/10 for shorter TTI PDSCH (e.g. example RRC parameter name semiOpenLoop-STTI). 

The following changes will be needed in 36.213, Sec. 7.1 – the example RRC parameter name is in yellow again:
[bookmark: _Toc415085444]7.1	UE procedure for receiving the physical downlink shared channel
< Unchanged parts are omitted >
Table 7.1-5: PDCCH and PDSCH configured by C-RNTI
	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	….
	…
	….
	….

	Mode 9
	DCI format 7-1F
	UE specific by C-RNTI
	Transmit diversity, port 7-8, (see Subclause 7.1.2), if UE is configured with higher layer parameter semiOpenLoop-STTI. 

Up to 2 layer transmission, ports 7-8 (see Subclause 7.1.5B) or single-antenna port, port 7 or 8 (see Subclause 7.1.1) or transmit diversity, port 7-8, (see Subclause 7.1.2) if the UE is configured with slotSubslotPDSCH-TXDiv-2layer-TM9/10 (3GPP TS 36.331 [11]).

Up to 4 layer transmission, ports 7-10 (see Subclause 7.1.5B) or single-antenna port, port 7 or 8 (see Subclause 7.1.1) or transmit diversity, port 7-8, (see Subclause 7.1.2) if the UE is configured with slotSubslotPDSCH-TXDiv-4layer-TM9/10 (3GPP TS 36.331 [11]).

Up to 4 layer transmission, ports 7-10 (see Subclause 7.1.5B) otherwise; or single-antenna port, port 7 or 8 (see Subclause 7.1.1).

	Mode 10
	DCI format 7-1G
	US specific by C-RNTI
	Transmit diversity, port 7-8, (see Subclause 7.1.2), if UE is configured with higher layer parameter semiOpenLoop-STTI.

Up to 2 layer transmission, ports 7-8 (see Subclause 7.1.5B) or single-antenna port, port 7 or 8 (see Subclause 7.1.1) or transmit diversity, port 7-8, (see Subclause 7.1.2) if the UE is configured with slotSubslotPDSCH-TXDiv-2layer-TM9/10 (3GPP TS 36.331 [11]).

Up to 4 layer transmission, ports 7-10 (see Subclause 7.1.5B) or single-antenna port, port 7 or 8 (see Subclause 7.1.1) or transmit diversity, port 7-8 (see Subclause 7.1.2) if the UE is configured with slotSubslotPDSCH-TxDiv-4layer-TM9/10 (3GPP TS 36.331 

Up to 4 layer transmission, ports 7-10 (see Subclause 7.1.5B) otherwise, or single-antenna port, port 7 or 8 (see Subclause 7.1.1)








< Unchanged parts are omitted >
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 9
	DCI format 7-1F
	UE specific by C-RNTI
	Transmit diversity, port 7-8, (see Subclause 7.1.2), if UE is configured with higher layer parameter semiOpenLoop-STTI. 

Up to 2 layer transmission, ports 7-8 (see Subclause 7.1.5B) or single-antenna port, port 7 or 8 (see Subclause 7.1.1) or transmit diversity, port 7-8, (see Subclause 7.1.2) if the UE is configured with slotSubslotPDSCH-TXDiv-2layer-TM9/10 (3GPP TS 36.331 [11]).

Up to 4 layer transmission, ports 7-10 (see Subclause 7.1.5B) or single-antenna port, port 7 or 8 (see Subclause 7.1.1) or transmit diversity, port 7-8, (see Subclause 7.1.2) if the UE is configured with slotSubslotPDSCH-TXDiv-4layer-TM9/10 (3GPP TS 36.331 [11]).

Up to 4 layer transmission, ports 7-10 (see Subclause 7.1.5B) otherwise; or single-antenna port, port 7 or 8 (see Subclause 7.1.1).

	Mode 10
	DCI format 7-1G
	US specific by C-RNTI
	Transmit diversity, port 7-8, (see Subclause 7.1.2), if UE is configured with higher layer parameter semiOpenLoop-STTI.

Up to 2 layer transmission, ports 7-8 (see Subclause 7.1.5B) or single-antenna port, port 7 or 8 (see Subclause 7.1.1) or transmit diversity, port 7-8, (see Subclause 7.1.2) if the UE is configured with slotSubslotPDSCH-TXDiv-2layer-TM9/10 (3GPP TS 36.331 [11]).

Up to 4 layer transmission, ports 7-10 (see Subclause 7.1.5B) or single-antenna port, port 7 or 8 (see Subclause 7.1.1) or transmit diversity, port 7-8 (see Subclause 7.1.2) if the UE is configured with slotSubslotPDSCH-TxDiv-4layer-TM9/10 (3GPP TS 36.331 

Up to 4 layer transmission, ports 7-10 (see Subclause 7.1.5B) otherwise, or single-antenna port, port 7 or 8 (see Subclause 7.1.1)




< Unchanged parts are omitted >
Table 7.1-6: PDCCH and PDSCH configured by SPS C-RNTI
	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	…
	…
	…
	….

	Mode 9
	DCI format 7-1F
	UE specific by C-RNTI
	Transmit diversity, port 7-8, (see Subclause 7.1.2) if UE is configured with higher layer parameter semiOpenLoop-STTI., 

Transmit diversity, port 7-8, (see Subclause 7.1.2) or single antenna port, port 7 or 8, (see Subclause 7.1.1) if UE is configured with higher layer parameter slotSubslotPDSCH-TXDiv-2layer-TM9/10 or subSlotslotPDSCH-TXDiv-4layer-TM9/10 TS 36.331 [11]).

Single-antenna port, port 7 or 8, (see Subclause 7.1.1) otherwise

	Mode 10
	DCI format 7-1G
	UE specific by C-RNTI
	Transmit diversity, port 7-8, (see Subclause 7.1.2) if UE is configured with higher layer parameter semiOpenLoop-STTI., 

Transmit diversity, port 7,8 (see Subclause 7.1.2) or single antenna port, port 7 or 8, (see Subclause 7.1.1) if UE is configured with higher layer parameter slotSubslotPDSCH-TXDiv-2layer-TM9/10 or slotSubslotPDSCH-TXDiv-4layer-TM9/10 (3GPP TS 36.331[11]).

Single-antenna port, port 7 or 8, (see Subclause 7.1.1) otherwise



< Unchanged parts are omitted >

Table 7.1-6C: SPDCCH and PDSCH configured by SPS C-RNTI
	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to SPDCCH

	…
	…
	…
	….

	Mode 9
	DCI format 7-1F
	UE specific by C-RNTI
	Transmit diversity, port 7-8, (see Subclause 7.1.2) if UE is configured with higher layer parameter semiOpenLoop-STTI.,

Transmit diversity, port 7-8, (see Subclause 7.1.2) or single antenna port, port 7 or 8, (see Subclause 7.1.1) if UE is configured with higher layer parameter slotSubslotPDSCH-TXDiv-2layer-TM9/10 or slotSubslotPDSCH-TXDiv-4layer-TM9/10 (3GPP TS 36.331 [11]). 

Single-antenna port, port 7 or 8, (see Subclause 7.1.1) otherwise

	Mode 10
	DCI format 7-1G
	UE specific by C-RNTI
	Transmit diversity, port 7-8, (see Subclause 7.1.2) if UE is configured with higher layer parameter semiOpenLoop-STTI., 

Transmit diversity, port 7-8, (see Subclause 7.1.2) or single antenna port, port 7 or 8, (see Subclause 7.1.1) if UE is configured with higher layer parameter slotSubslotPDSCH-TXDiv-2layer-TM9/10 or slotSubslotPDSCH-TXDiv-4layer-TM9/10 (3GPP TS 36.331 [11]). 

Single-antenna port, port 7 or 8, (see Subclause 7.1.1) otherwise
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