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1 Introduction
At the RAN1 #70bis meeting, it was agreed that four sets are configured to a UE via RRC to indicate the PDSCH RE mapping and quasi-co-location (QCL) information [1]: 

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.

Furthermore, the parameters of each state are also defined as follow [1]:
Agreement: 

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

· Each state that can be signaled 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

In this contribution, we will discuss the dynamic indication of RRC-configured set of PDSCH RE mapping and QCL parameters, as well as the remaining issues on the PDSCH starting symbol. 
2 Discussion

2.1 Dynamic indication of RRC-configured set
In order to indicate the PDSCH RE mapping and QCL parameters to a UE, it is proposed a PDSCH RE mapping and QCL indicator (PQI) to be introduced in DCI format 2D. Considering the PQI should be able to convey four states, two bits are necessary to represent the states of it, and two alternatives can be considered for the definition of these two bits.
· Alt-1: Introducing a new DCI bit associated with nSCID to form the two bits
· Alt-2: Introducing two new bits in the DCI payload
For Alt-1, one new bit together with nSCID are used for dynamically select the PDSCH RE mapping and QCL parameter among the four sets, an example of Alt-1 is illustrated in Table 1 below[2]. 
Table 1. Selection of PDSCH RE mapping and QCL parameter set for Alt-1
	New DCI bit (PQI)
	nSCID
	Selection of PDSCH RE mapping and quasi-co-location parameter set

	0
	0
	PDSCH RE mapping and quasi-co-location parameter set 0 configured by higher layers

	
	1
	PDSCH RE mapping and quasi-co-location parameter set 2 configured by higher layers

	1
	0
	PDSCH RE mapping and quasi-co-location parameter set 1 configured by higher layers

	
	1
	PDSCH RE mapping and quasi-co-location parameter set 3 configured by higher layers


Since the nSCID is reused for dynamic selection, the signalling overhead can be reduced in compare with Alt-2. However, Alt-1 would result in some drawbacks for MU-MIMO pairing in CoMP operation as discussed in the sequel. 

One of the main motivations of DMRS enhancement in Rel-11 is to facilitate macro-wide MU-MIMO. In order to achieve this goal, two set of X, namely X(0) and X(1), were introduced in Rel-11 as candidate values for DMRS scrambling sequence initialization, and the nSCID is reused for dynamic selection between X(0) and X(1). In the deployment scenario enabling virtual cell, one of the X, e.g., X(0) may be configured as a common cell ID in supporting MU-MIMO across TP, and the other X, e.g. X(1), is configured as the TP ID in support of MU-MIMO within the serving TP [3]. 
However, since nSCID is design for facilitating the MU-MIMO operation, if it is further reused for dynamically selecting the TP for PDSCH RE mapping and QCL assumption, some restrictions will occur. As shown in Table 1, once a nSCID is set to UE for the sake of MU-MIMO, the available candidate set for CoMP is restricted. For example, as illustrated in Fig.1, UE 0 is configured as X(0) for common cell ID and pair with UE 2 and UE 3 for MU-MIMO across TPs. If UE 0 receives PDSCH from TP 0, nSCID should be set to 0 according to Table 1 to inform the UE to follow the PDSCH RE mapping and QCL parameter of TP 0, and the DMRS scrambling sequence is initialized by Common cell ID, and the MU-MIMO paring is feasible in this case. However, if PDSCH for UE 0 switches to TP 2 as a typical DPS operation, according to Table 1, the nSCID should be set to 1 to inform the UE to follow the PDSCH RE mapping and QCL parameter of TP 2, consequently the value of X will be switch to TP ID, and thus the orthogonality property of paring UE 0/1/2 for MU-MIMO would be corrupt. 
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Fig 1. Drawback of reusing nSCID for PQI
It is observed in [4] that Alt-1 may restrict the applicable scenarios of 3-TPs CoMP, and the back off method that restrict the third TP only transmit in MBSFN or work in DPB mode was described to facilitate Alt-1 in the 3-TPs CoMP scenarios. However, this solution may result in unnecessary scheduling restriction, limiting the flexibility for CoMP operation, as well as the unnecessary performance degrading. More important, even MBSFN is configured to the third TP for facilitate the JT or DPS operation with the other two TPs, the quasi co-location parameter indicator that is carried in the dynamic indicator still restricted in Alt-1.

The pros and cons of these two alternatives are summarized as follow:
Table 2: Comparison of Alt-1 and Alt-2
	Alternatives
	Pros
	Cons

	Alt-1: One new bit associate with nSCID
	Small DCI signalling overhead
	Limited feasibility on MU MIMO operation 

	Alt-2: Two new bits
	Provide the feasibility of MU-MIMO operation 
	Large DCI signalling over head


With the aforementioned considerations in mind, in order to guarantee the pairing for macro-wide MU-MIMO, which is regarded as a main objective of DMRS enhancement in Rel-11, we prefer to defined two new bits in DCI format 2D to dynamically indicate the PDSCH RE mapping and QCL parameter for a UE.
Proposal 1: Two new bits are defined in DCI format 2D to dynamically indicate the PDSCH RE mapping and QCL parameter.
2.2 The remaining issues on the PDSCH starting symbol

It was agreed that the PDSCH starting symbol is included in each state and conveyed to a UE by DCI signalling, and the PDSCH starting symbol can take a value of {0 or reserved value, 1,2,3,4, PCFICH of serving cell} for each state. Consequently, it is possible that the starting symbol of PDSCH from one transmission point is earlier than the end of the PDCCH conveying the scheduling DCI in the serving cell. It is FFS whether some handling is needed on this case.

It is worth noting that, for the case where the UE is scheduled by EPDCCH, the end of the EPDCCH is always later than the PDSCH starting symbol, as a result, the UE should buffer the PDSCH until the EPDCCH transmission is finished. Even in the PDCCH case, the UE anyway needs some time (around 0.5 ms) to decode the PDCCH, which means that buffering is still needed. So we don’t see a need to specify any special handling for this case.
Even if it is indeed a concern, some implementation-based solutions can be employed for this issue. For example, a fix starting symbol can be applied to all the TPs regardless of the traffic load. Consequently, all the TPs can share the same PDSCH starting symbol index. This solution has little impact on the specification. Therefore, we suggest that
Proposal 2: The issue of the indicated starting symbol earlier than the end of the PDSCH in the serving cell can be solved by implementation based solution.

Another issue is whether 0 is a valid value for the PDSCH starting symbol in Rel-11. In our understanding, PDSCH starting symbol can take a value of 0 in the case of new carrier type (NCT), wherein PDCCH is replaced by EPDCCH, However NCT is not supported in Rel-11 due to the lack of time. Therefore, we prefer to reserve the value of 0 for Rel-12.
Proposal 3: Zero is reserved for Rel-12 for the value of the PDSCH starting symbol.
3 Conclusion

In this contribution, we provide our views on the dynamic indication of RRC-configured set of PDSCH RE mapping and QCL parameters, as well as the remaining issues on the PDSCH starting symbol. Our proposals are summarized as follows:
Proposal 1: Two new bits are defined in DCI format 2D to dynamically indicate the PDSCH RE mapping and QCL parameter.
Proposal 2: The issue of the indicated starting symbol earlier than the end of the PDSCH in the serving cell can be solved by implementation based solution.
Proposal 3: Zero is reserved for Rel-12 for the value of the PDSCH starting symbol.
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