3GPP TSG RAN WG1 NR #88bis                                                                  R1-1704423
Spokane, USA, 3rd - 7th April 2017
Source:
ZTE, ZTE Microelectronics

Title:
Enhancements to QCL assumptions for DM-RS antenna ports
Agenda Item:
7.2.4.1
Document for: 
Discussion and Decision
1 Introduction
In the RAN#75 meeting, the WI on further enhancements to coordinated multiple-point (CoMP) operation for LTE was approved. The following objectives to enhance non-coherent JT are considered: 
· Specify enhancements to support non-coherent joint transmission (JT) schemes 

· Support of a new QCL assumption for DM-RS antenna ports

· Support of control signalling enhancements to assist QCL, PDSCH REs mapping and resource allocation

· Support possible CSI feedback enhancement

In this contribution, the details for the enhancements related to the QCL for DM-RS antenna ports are elaborated in this contribution. 
2 Discussion on the potential enhancements
As shown in Figure 1, typical scheme of non-coherent joint transmission between two TPs is conducted. In this case, TP1 transmits codeword 1 to the UE with precoding matrix W1, whereas TP2 transmits codeword 2 to the UE with precoding matrix W2 simultaneously. It means that DM-RS ports for different MIMO layers are transmitted from different TRP.  Since QCL is utilized to associate the large-scale channel parameters measured on CSI-RS with DM-RS, the current assumption of common QCL for all the DM-RS ports is definitely not suitable for this scenario. Therefore, QCL enhancements to support the indication of more than one CSI-RS resource for QCL per DM-RS based PDSCH transmission in a subframe should be considered. Meanwhile, considering the capability of current UE and HARQ process, enhancements should be restricted to support up to two codewords for NCJT. It means that one CW should can be transmitted per TP in this coordination scheme with 2 coordinating TPs at maximum in one subframe.
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Figure 1 Illustration of the NCJT

As summarized in TR36.741 [2], three approaches of specification enhancements are listed as examples:
· Approach 1: QCL assumption of DM-RS ports is indicated per DM-RS port basis.

· Approach 2: QCL assumption of DM-RS ports is indicated per DM-RS port group basis where the DM-RS port groups can be configurable.

· Approach 3: QCL assumption of DM-RS ports is indicated per CW basis. 
However, in the first approach, since independent QCL indication should be done per DM-RS port, the required signaling overhead (e.g., RRC and DCI) will be dramatically increased to indicate the QCL relationship of CSI-RS with each DMRS port. 
The second approach can potentially reduce the DCI overhead by grouping DM-RS ports into multiple groups if the DM-RS port group(s) is configured in higher layer signaling. Moreover, as mentioned above, only one CW will be transmitted by one TP. In this case, the total number of DM-RS groups will be limited to 2, and this scheme would be replaced by per CW basis approach. 
Approach 3 which is per-basis approach. Indication of QCL assumption of DM-RS ports can be implicitly done according to CW-to-layer mapping and CW allocation for each TP, e.g., all DMRS ports associated with the same codeword are QCL-ed.  This major advantage of this approach is that it does not need configuration of DMRS grouping in higher layer and it does not need any extra DCI overhead.  The only modification to the spec is to add one more NZP-CSI-RS index field in each PQI parameter set in RRC configuration as shown in Table 1.
Table 1 PQI configuration
	PQI Parameters 
	…
	NZP CSI-RS
	…

	Parameters set 1
	CW1
	…
	index 1
	…

	
	CW2
	…
	index 2
	…

	Parameters set 2
	CW1
	…
	index 3
	…

	
	CW2
	…
	index 4
	…

	Parameters set 3
	CW1
	…
	index 5
	…

	
	CW2
	…
	index 6
	…

	Parameters set 4
	CW1
	…
	index 7
	…

	
	CW2
	…
	index 8
	…


By setting the parameters in Table 2, it can support dynamic switching among different transmission schemes e.g. single TP transmission, 2 TP joint transmission, DPS, etc.
Table 2 PQI configuration
	PQI Parameters 
	…
	NZP CSI-RS
	…

	Parameters set 1
(Single TP Tx - TP1)
	CW1
	…
	CSI-RS Index1
	…

	
	CW2
	…
	CSI-RS Index1
	…

	Parameters set 2
(Single TP Tx - TP2)
	CW1
	…
	CSI-RS Index2
	…

	
	CW2
	…
	CSI-RS Index2
	…

	Parameters set 3
NCJT between TP1&TP2
	CW1
	…
	CSI-RS Index1
	…

	
	CW2
	…
	CSI-RS Index2
	…

	Parameters set 4
NCJT between TP1&TP3
	CW1
	…
	CSI-RS Index1
	…

	
	CW2
	…
	CSI-RS Index3
	…


Moreover, since the signaling is not directly related to DMRS port index, it can be applicable to any DMRS port with proper definition of CW-DMRS port mapping.  The current rank 3 & 4 transmission are based on DMRS ports {7,8,9,10}.  It will be specified by [3] that rank 3 & 4 transmission are based on DMRS ports {7,8,11,13} in Rel-15. Codeword basis approach does not need to care about the DMRS port index and therefore is more future proof scheme with lower standardization effort.  

Proposal 1: Considering lower signaling overhead and standardization effort, approach 3 (i.e. QCL assumption of DM-RS ports is indicated per CW basis) is supported.
3 Conclusion 
In this contribution, potential enhancements to QCL assumptions are discussed with the corresponding changes on the current specification. The following proposal is introduced:
Proposal 1: Considering lower signaling overhead and standardization effort, approach 3 (i.e. QCL assumption of DM-RS ports is indicated per CW basis) is supported.
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