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1
Introduction
In RAN1#70bis, the following was agreed about the PDSCH rate matching and quasi-colocation signaling in DCI format 2D:
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.

The meaning of each of the 4 sets of parameters was also agreed. The main open issue is whether the 4 states are indicated in DCI using two new bits, or only one new bit together with the existing nSCID parameter.

Regarding DCI format 1A, there were two way forward documents [1] [2] presented related to the transmission scheme when the UE is scheduled with DCI format 1A in TM10. However, no agreement could be reached on this matter.

In this contribution we discuss these two open issues on DCI formats 2D and 1A. 

2
DCI format 2D
Two alternatives for signaling the PDSCH rate matching and quasi-colocation indicator (PQI) are listed as follows:
-
Alt.1: A new DCI bit PQI is added to the contents of DCI format 2C to form DCI format 2D 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.

-
Alt.2: 2 new DCI bits PQI are added to the contents of DCI format 2C to form DCI format 2D for TM10.   
Obviously, Alt.2 will not impose any restrictions regarding the use of nSCID as PQI and nSCID would be completely independent in this case. The main question is if the overhead increase of one bit is justified given possible limitations regarding the usage of nSCID. To illustrate the limitations of Alt.1, consider a scenario with CoMP among three transmission points as shown in Figure 1. In such a case, one might want to use a common scrambling ID among the three transmission points in order to enable inter-cell MU-MIMO -type of transmissions where two UEs can be scheduled using orthogonal DMRS from any of the three transmission points. However, with alternative 1 such configuration is not possible, unless both nSCID values refer exactly to the same scrambling sequence. In this case all scrambling sequences would be common to all three transmission points; hence any possibilities for spatial reuse of the resources would also be lost. From this perspective Alt.1 still seems to have a rather severe limitation. Hence, we would prefer Alt.2 despite the 1-bit overhead increase, the impact of which is expected to be marginal on link level.
In case carrier aggregation with cross-carrier scheduling is configured together with CoMP, it might be possible to utilize the CIF field instead of 2 new bits. In this case each state would, in addition to the PDSCH rate matching and quasi-colocation parameters, be associated with one of the CCs. 
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PQI configuration for DPS UE #x:

00: x(0) = PHY cell ID #x, CRS #x, NZP CSI-RS #x

01: x(1) = Common ID #1, CRS #1, NZP CSI-RS #1

10: x(1) = Common ID #1, CRS #2, NZP CSI-RS #2

11: x(1) = Common ID #1, CRS #3, NZP CSI-RS #3
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Figure 1. An example configuration with three transmission points and a common scrambling ID enabling orthogonal DMRS ports among the scheduled UEs.

Proposal:

-
One of the 4 states for PDSCH rate matching and quasi-colocation signaling are indicated using 2 new bits (“PQI”) included in DCI format 2D.

-
When CIF is configured, using the states of the CIF field instead can be considered. 
3
DCI format 1A
In [1] and [2], two way forwards relating to DCI format 1A transmission scheme in TM10 were presented. In [1], the proposal is essentially to copy TM9 behavior with the additional clarification that in MBSFN subframes antenna port 7 can be assumed quasi-colocated with serving cell CRS when UE is scheduled with DCI format 1A (i.e. “behaviour A” for DCI format 1A always). In [2], it is proposed that quasi-colocation behaviour B may be applied also in case the UE is scheduled with DCI format 1A, and that in this case quasi-colocation between PDSCH DMRS and a higher-layer signalled CSI-RS resource may be assumed by the UE. Correspondingly, the transmission scheme was proposed to be single antenna port 7, except in non-MBSFN subframes when the UE is scheduled using common search space.
Considering that TM10 is inherently designed to be less dependent on CRS than TM9, and that it would be highly beneficial to enable more flexible transmission schemes with DMRS also for fallback, our preference would be to enable DMRS-based transmissions also when the UE is scheduled with DCI format 1A in UE-specific search space. As such TM10 would also provide a natural evolution step towards new carrier type. It is noted that robust CRS-based transmission scheme is still maintained using common search space for instance for reconfigurations.
Regarding the quasi-colocation assumptions, as we have discussed in [3], it should be possible to configure the UE with behaviour A also in TM10. Hence, when the UE is configured with behaviour A, the PDSCH DMRS may be assumed quasi-colocated with serving cell CRS. However, if the UE is configured with behaviour B, this behaviour should apply also to DCI format 1A, and in that case the UE should be configured with one CSI-RS resource that can be assumed quasi-colocated with the PDSCH DMRS. 
It is noted that by existing agreements the PDSCH DMRS scrambling is based on physical cell ID when the UE is scheduled with DCI format 1A in MBSFN subframes. It would be natural to follow the same scrambling definition also in non-MBSFN subframes. However it is noted that this as such limits the spatial reuse that can be achieved with DCI format 1A. As one remedy, reuse of the DVRB/LVRB flag in DCI format 1A could be considered to indicate either selection between antenna ports 7 and 8 or for example between physical cell ID –based scrambling and another scrambling sequence configured by higher layers for PDSCH.

One related issue raised earlier was the testability of non-PMI –based CSI reporting that essentially requires CRS-based transmit diversity scheme to be applied during the PDSCH transmission. During the e-mail discussion after RAN1#70 on non-PMI –based CSI reporting, it was also proposed that the CSI feedback could in this case be tested also using other transmission modes based on recorded channel realizations and CSI measured in TM10. However, while this seems theoretically feasible, at least other working groups would have to be involved before agreeing on such schemes (e.g. on whether the test equipment would support such an approach). Anyway, as long as a CRS-based transmission scheme using transmit diversity exists as one possibility in TM10, there is no problem related to the testability of TM10 non-PMI –based CSI reporting. With both of the options in [1] and [2], this aspect is fulfilled.
Proposal: In TM10, if the UE is scheduled with DCI format 1A:

-
In MBSFN subframes: the transmission scheme is single antenna port, port 7.

-
In non-MBSFN subframes,

-
USS: transmission scheme is single antenna port, port 7

-
CSS: transmission scheme is single antenna port, port 0 or transmit diversity

-
If UE is configured with quasi-colocation behaviour B, antenna port 7 is assumed quasi-colocated with a higher-layer signalled CSI-RS resource.
-
Consider additionally indicating antenna port 7/8 with the LVRB/DVRB flag in case of DMRS-based transmissions.
4
Conclusions
In this contribution we have provided our views on DCI format 1A and 2D details. Our proposals are summarized as follows:
Proposal:

-
One of the 4 states for PDSCH rate matching and quasi-colocation signaling are indicated using 2 new bits (“PQI”) included in DCI format 2D.

-
When CIF is configured, using the states of the CIF field instead can be considered. 
-
In TM10, if the UE is scheduled with DCI format 1A:

-
In MBSFN subframes: the transmission scheme is single antenna port, port 7.

-
In non-MBSFN subframes,

-
USS: transmission scheme is single antenna port, port 7

-
CSS: transmission scheme is single antenna port, port 0 or transmit diversity

-
If UE is configured with quasi-colocation behaviour B, antenna port 7 is assumed quasi-colocated with a higher-layer signalled CSI-RS resource.

-
Consider additionally indicating antenna port 7/8 with the LVRB/DVRB flag in case of DMRS-based transmissions.
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