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1. Introduction

There are three issues remaining related to TM10 namely; 
· whether one bit or two bits to be used in DCI format 2D for signalling PDSCH RE Mapping and Quasi-Co-Location Indicator, PQI, 
· the fallback operation in TM10, and 
· the details of PQI. 
In this contribution, we discuss our views on the above remaining issues.
2. Discussion
2.1. The details of DCI signalling in format 2D
In RAN1#70bis meeting, two alternatives were proposed for signalling schemes of DCI format 2D. Alternative 1 contains one new DCI bit which in combination of the one bit allocated for scrambling ID, nSCID, determines the PQI. Alternative 2 allocates two bits for identifying the PQI.

In the following, we will discuss the pros and cons of each alternative. 
Alt.1: One new DCI bit is added to the contents of DCI format 2C for the DCI format of TM10.

In this scheme, four sets of RRC parameters are indexed by using new bit and the scrambling ID (SCID). Table 1 shows the indication scheme with combination of one new bit and nSCID proposed in the WF [2].

Table 1. Dynamic indication using new one bit and nSCID
	New bit
	nSCID
	PDSCH RE mapping and quasi-co-location assumption

	0
	0
	1st RRC parameter set for PDSCH RE mapping and 

quasi-co-location assumption

	
	1
	3rd RRC parameter set for PDSCH RE mapping and 

quasi-co-location assumption

	1
	0
	2nd RRC parameter set for PDSCH RE mapping and 

quasi-co-location assumption

	
	1
	4th RRC parameter set for PDSCH RE mapping and 

quasi-co-location assumption


· Pros

· Signalling overhead is smaller than Alt.2.
· Cons

· Only two sets of RRC parameters can be signalled in the case of more than rank-2 case since nSCID is fixed to 0.

Alt.2: Two new DCI bits are added to the contents of DCI format 2C for the DCI format of TM10.

In this scheme, the indication of four sets of RRC parameters are indexed by using two new bits in DCI format 2D. Table 1 shows an example of the indication scheme with two bits.
Table 2. Dynamic indication using new two bits
	New bits
	PDSCH RE mapping and quasi-co-location assumption

	‘0 0’
	1st RRC parameter set for PDSCH RE mapping and 

quasi-co-location assumption

	‘0 1’
	2nd RRC parameter set for PDSCH RE mapping and 

quasi-co-location assumption

	‘1 0’
	3rd RRC parameter set for PDSCH RE mapping and 

quasi-co-location assumption

	‘1 1’
	4th RRC parameter set for PDSCH RE mapping and 

quasi-co-location assumption


· Pros

· All the configured RRC parameter sets can be signalled to each UE regardless of the number of rank and virtual cell ID since nSCID is not utilized for the additional interpretation.
· Cons

· Signalling overhead is larger than Alt.1.
The virtual cell ID (VCID) was introduced in Rel.11 for the downlink CoMP operation, and nSCID value is related to the VCID for each UE. Therefore, it is assumed that different nSCID values are typically associated with the different transmission points. In this case, it is natural that different RRC parameter sets are signalled to UEs with different nSCID. Assuming nSCID values have been already associated with the transmission point, introducing two new bits in addition to existing nSCID, i.e., 3bits in total,  may be redundant to indicate four sets of RRC parameters so that we think introducing one new bit, i.e., Alt.1, is enough. 
Based on the above considerations, we prefer Alt.1 from the overhead point of view. Therefore, we propose 

Proposal 1:
· A new DCI bit should be added to the contents of DCI format 2C for DCI format 2D.
2.2. Fallback operation in TM10

Antenna ports and Quasi-collocation assumption for DCI format 1A in TM10

In the last meeting, two ways forward were proposed for the fallback operation in TM 10 when a UE receives DCI format 1A.
In one WF[3], the following were proposed as the UE behavior when a UE receives PDCCH DCI 1A in TM10.
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On the other hand, in another WF [4], the following were proposed as the UE behavior when a UE receives PDCCH DCI 1A in TM10.
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From the above ways forward, the main discussion points are that 

· Whether port 7 is used or not when the PDCCH DCI format 1A is detected in USS in the normal subframe

· Which quasi-co-location assumption is applied to a UE when a PDSCH is demodulated by DMRS.

Firstly, in MBSFN subframe, since CRS based demodulation cannot be used for PDSCH demodulation, port 7 shall be used for PDSCH demodulation. 
Secondly, in the normal subframe, UE can perform different behavior between CSS and USS. In the CSS case, both WFs proposed to use “transmission diversity and port 0”. In this case, quasi-co-location assumptions are not necessary to be considered since CRS based demodulation is applied. On the other hand, which antenna port, i.e., port 0 or 7, is used for a PDSCH transmission in USS in TM10 is one of the main discussion points. Our preference is that port 7, i.e., DMRS, based PDSCH transmission is used because TM10 is intended to be used in CoMP operation and we think CoMP operation should be allowed even with DCI format 1A in USS. Therefore, regarding the quasi-co-location assumption, we do not see any reason why the UE behavior A has to be applied to a UE. Thus, we think a PDSCH scheduled by DCI format 1A in USS should be demodulated by the DMRS both in normal subframe and MBSFN subframe. Our preference is summarized in Table 3.
Table 3. Proposed combination of antenna port for PDSCH transmission and quasi-co-location assumption in DCI format 1A
	Search space
	UE behavior

	
	TM1-9
	TM10

	
	Antenna port
	QCL assumption
	Antenna port
	QCL assumption

	
	Normal subframe
	MBSFN subframe
	Normal subframe
	MBSFN subframe
	Normal subframe
	MBSFN subframe
	Normal subframe
	MBSFN subframe

	CSS
	Port 0
	Port 7
	(Beh. A)
	Beh. A
	Port 0
	Port 7
	(Beh. A)
	Beh. B

	USS
	Port 0
	Port 7
	(Beh. A)
	Beh. A
	Port 7
	Port 7
	Beh. B
	Beh. B


As shown in this table, we think a PDSCH scheduled by DCI Format 1A in USS should be demodulated by the DMRS both in Normal subframe and MBSFN subframe and an UE may assume quasi-collocation between DMRS and signalled NZP-CSI-RS when PDSCH is demodulated by DMRS, i.e. behavior B.
Proposal 2:
· UE behavior when DCI Format 1A is detected in TM10

· In the DCI format 1A in CSS for normal subframe, UE should assume that PDSCH is transmitted using antenna port 0 and transmission diversity.

· In the DCI format 1A in USS and CSS for MBSFN subframe, behavior B should be applied and PDSCH transmission is performed using antenna port 7.

· In the DCI format 1A in USS for normal subframe, behavior B should be applied and PDSCH transmission is performed using antenna port 7.

2.3. PQI parameters for DCI format 1A in TM10

In the last meeting, the following parameters are expected to be signalled by DCI format 2D [2] and needed for CoMP operation and quasi-co-location assumption.

1. One number of CRS ports, one CRS frequency shift, and one MBSFN subframe configuration for PDSCH rate matching (by default: the CRS and MBSFN configuration of the serving cell)

2. ZP CSI-RS resource for PDSCH rate matching (by default: the ZP CSI-RS configuration which the UE assumes for PDSCH rate matching and RE mapping when scheduled with the fallback DCI format 1A in TM10) (One ZP CSI-RS configuration is identified by higher layer signalling as the ZP-CSI-RS configuration that the UE assumes for PDSCH rate matching and RE mapping when scheduled with the fallback DCI format 1A in TM10)
3. Starting symbol of PDSCH for PDSCH rate matching (by default: the starting position of PDSCH indicated by PCFICH of the serving cell in case of non-cross-scheduling or higher-layer configured value in case of cross-carrier scheduling)

4. QCL assumption signalling
In the last meeting, it was agreed that the above parameters are dynamically indicated by the bits in the DCI format 2D and the default values for the above parameters are suggested in case RAN2 decides to specify them. 

Even though the possible default values for DCI format 2D was discussed as in the above, nothing has been decided in the case with DCI format 1A in TM10. Therefore, we should descuss how PQI parameters are decided in DCI format 1A in TM10.
Proposal 3:
· RAN1 should discuss the details of PQI parameters in DCI format 1A in TM10.
3. Conclusion

In this contribution, we propose
Proposal 1:
· A new DCI bit should be added to the contents of DCI format 2C for DCI format 2D.

Proposal 2:
· UE behavior when DCI Format 1A is detected in TM10
· In the DCI format 1A in CSS for normal subframe, UE should assume that PDSCH is transmitted using antenna port 0 and transmission diversity.

· In the DCI format 1A in USS and CSS for MBSFN subframe, behavior B should be applied and PDSCH transmission is performed using antenna port 7.

· In the DCI format 1A in USS for normal subframe, behavior B should be applied and PDSCH transmission is performed using antenna port 7.

Proposal 3:
· RAN1 should discuss the details of PQI parameters in DCI format 1A in TM10.
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5. Annex
5.1. Agreement related to DCI signalling in DCI format 2D in RAN1#70bis
	Agreement:

RRC Signalling:

· Configure up to 4 sets per CC of PDSCH RE mapping and quasi-co-location parameters to be indicated by DCI format 2D.

Proposal:

· DCI signalling in Format 2D:

· FFS between 

· A new DCI bit PQI is added to the contents of DCI format 2C to form the DCI format for TM10.

· This new bit, together with nSCID, dynamically selects the PDSCH RE mapping and quasi-co-location parameter set among the four parameter sets configured by higher layers.

· 2 new DCI bits PQI are added to the contents of DCI format 2C to form the DCI format for TM10.

PQI = “PDSCH RE Mapping and Quasi-Co-Location Indicator”

Agreement:

The DCI format in TM10 is Format 2D.


5.2. Agreement related to default values for DCI format 2D/C for TM10 in RAN1#70bis
	Agreement: 

Default values are suggested in case RAN2 decides to specify default values. 

· Each state that can be signalled in DCI format 2D/C for TM10 corresponds to a higher-layer list of parameters:

· One number of CRS ports {1, 2, 4, and a reserved value that has no Rel-11 UE behaviour attached to it}, one CRS frequency shift, and one MBSFN subframe configuration 

· By default: the CRS and MBSFN configuration of the serving cell

· One configuration of ZP CSI-RS

· By default: the ZP CSI-RS configuration which the UE assumes for PDSCH rate matching and RE mapping when scheduled with the fallback DCI format 1A in TM10

· PDSCH starting symbol: one value N = {0 or reserved value (FFS),1,2,3,4 (only for system BW of <=10PRBs),PCFICH of serving cell in case of non-cross-scheduling or higher-layer configured value in case of cross-carrier scheduling}

· In MBSFN subframe (according to the DCI-indicated MBSFN subframe configuration): min(2,N). Otherwise: N.

· By default: the starting position of PDSCH indicated by PCFICH of the serving cell in case of non-cross-scheduling or higher-layer configured value in case of cross-carrier scheduling

· FFS whether some handling is needed for an indicated starting symbol earlier than the end of the PDCCH in the serving cell

· One NZP CSI-RS resource index

· QCL is assumed between DMRS and the CSI-RS resource

· Discuss in RAN2 whether or not a default value should be specified


5.3. Proposed WFs on fall back operation for TM10 in RAN1#70bis
	R1-124573
Way forward on fallback operation for TM10 
LG Electronics, Alcatel-Lucent, Alcatel-Lucent Shanghai-Bell, MediaTek, Nokia, Nokia Siemens Networks, Qualcomm, Research In Motion

Also supported by Pantech

Proposal:

· PDSCH scheduled by PDCCH DCI format 1A in TM10 is demodulated (using same phase reference as TM9) on

· Non-MBSFN subframes: port 0 or transmit diversity

· MBSFN subframes:          port 7

· PDSCH DMRS received by PDCCH DCI 1A with MBSFN subframes may be assumed as quasi co-located with DL serving-cell CRS wrt {Doppler shift, Doppler spread, Average delay, delay spread}
R1-124641
WF on remaining issues of DCI Format 1A in TM10
Huawei, HiSilicon, Ericsson, ST-Ericsson

· Quasi co-location behavior B applies to a PDSCH scheduled by DCI format 1A in TM10:

· The UE may assume quasi co-location between the DMRS and a semi-statically signalled CSI-RS resource index if PDSCH is demodulated by DMRS.

· PDSCH mapping for all the PRBs of a PDSCH scheduled in TM10 by DCI format 1A:

· PDSCH mapping follows the Rel-8 mapping around the serving cell’s CRS.

· PDSCH is mapped around the default ZP CSI-RS configuration of the UE.

· Transmission scheme for a PDSCH scheduled by DCI format 1A:

· CSS: TxD and port 0

· UESS normal subframe: port 7
· UESS MBSFN subframe: port 7


5.4. Agreement related one ZP CSI-RS configuration when scheduled with the fallback DCI format 1A in TM10in RAN1#70bis
	Agreement:

· Irrespective of the UE’s capability in terms of number of supported CSI processes, more than one ZP CSI-RS configuration can be configured for a Rel-11 UE

· In a given subframe, one of the configured ZP CSI-RS configurations (except possibly in the case marked * below) is applied for PDSCH rate matching

· When scheduled by DCI Format 2D/C in TM10, which of the configured ZP CSI-RS configurations is applied for PDSCH rate matching in a given subframe is indicated by DCI

· FFS whether:

· all configured ZP CSI-RS configurations must cover the configured IMRs for a UE, or

· *: if in a given subframe the configured IMR is not covered by the applicable ZP CSI-RS resource, 

· the PDSCH rate matching is performed according to one or more ZP-CSI-RS resource(s) and/or the IMR

· One ZP CSI-RS configuration is identified by higher layer signalling as the ZP-CSI-RS configuration that the UE assumes for PDSCH rate matching and RE mapping when scheduled with the fallback DCI format 1A in TM10

· If only one ZP CSI-RS configuration is configured for the UE, it is assumed by the UE for PDSCH rate matching and RE mapping when scheduled with the fallback DCI format 1A in TM10

Background observations:

· JT in MBSFN subframe, or JT in scenario 4: can configure a single ZP-CSI-RS configuration across all the cooperating TPs
· DPS: need to rate match around 1 ZP-CSI-RS configuration in a given subframe, which changes dynamically





Quasi co-location behavior B applies to a PDSCH scheduled by DCI format 1A in TM10:


The UE may assume quasi co-location between the DMRS and a semi-statically signaled CSI-RS resource index if PDSCH is demodulated by DMRS.


PDSCH mapping for all the PRBs of a PDSCH scheduled in TM10 by DCI format 1A:


PDSCH mapping follows the Rel-8 mapping around the serving cell’s CRS.


PDSCH is mapped around the default ZP CSI-RS configuration of the UE.


Transmission scheme for a PDSCH scheduled by DCI format 1A:


CSS: TxD and port 0


UESS normal subframe: port 7


UESS MBSFN subframe: port 7








PDSCH scheduled by PDCCH DCI format 1A in TM10 is demodulated (same as TM9) on


Non-MBSFN subframes: port 0 or transmit diversity


MBSFN subframes: port 7


PDSCH DMRS received by PDCCH DCI 1A with MBSFN subframes may be assumed as quasi co-located with DL serving-cell CRS wrt {Doppler shift, Doppler spread, Average delay, delay spread}
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