
Qingdao, China, 13th – 17th August 2012
Source: 
ZTE

Title:
Downlink control signaling for CoMP
Agenda Item:
7.5.4
Document for:
Discussion and Decision

1. Introduction

In 3GPP RAN1#69 meeting, downlink control signaling for CoMP was discussed.  Through online discussion some conclusions were reached:
· Provide signalling to indicate the CRS position of at least onecell from which PDSCH transmission may occur

· Signalling identifies at least the frequency shift

· FFS for number of CRS antenna ports

· FFS for MBSFN subframes

· If the signalling is transmitted, PDSCH follows the Rel-10 rate-matching around the indicated CRS of a single cell; otherwise, the UE assumes the CRS positions of the serving cell
· FFS until RAN1#70 whether the signalling can also indicate up to 3 cells around whose combined CRS patterns the PDSCH is rate-matched.
This contribution expresses our opinion on the remaining FFS aspects of downlink control signaling for CoMP.
2. PDSCH RE Mapping for CoMP
2.1 PDSCH RE mapping considering CRS and CSI-RS
Under feICIC agenda item, it was agreed in [1] that:

For the purpose of CRS interference handling, RAN1 has concluded that the “needed information” indicated in [2] can be provided from the serving cell via higher layer signaling, i.e:

·  List of cell ID(s)

· Parameters for each cell in the list of cell ID(s):

· Number of CRS ports

· Subframes containing CRS in the data region (e.g. the cell MBSFN configuration)
For CoMP, we can re-use the same set of higher layer signaling to indicate the candidates of rate-matching pattern to the UE.  
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Figure 1  CSI-RS/IMR patterns of two TPs 
Besides CRS, CSI-RS pattern (including ZP/IMR and NZP) can be different for different TPs.  Figure 1 illustrates an example of 2TP case.  In this example, IMR is used to measure interference from all TPs except from the own TP.  Therefore, IMR of TP1 and IMR of TP2 are in different locations.  If TP selection for DMRS based PDSCH transmission is transparent to UE, the UE has to rate-match around both IMRs which leads to problems of overhead waste and inaccurate interference measurement.   Therefore it is preferable to consider different CSI-RS patterns for data RE mapping when different TP is selected.

With the information of CRS pattern (by cell ID and number of CRS ports), CSI-RS pattern (in form of ZP power configuration) and MBSFN configuration, table1 below can be formed. 
	Rate-matching Pattern A
	CRS pattern 1
	MBSFN config1
	 CSI-RS pattern 1

	Rate-matching Pattern B
	CRS pattern 2
	MBSFN config2
	 CSI-RS pattern 2

	Rate-matching Pattern C
	CRS pattern 1 & 2
	MBSFN config 1 & 2
	 CSI-RS pattern 1 & 2


Table1 RRC configuration to derive rate-matching patterns 

	DCI bits
	Rate-matching selection

	0
	Rate-matching Pattern A

	1
	Rate-matching Pattern B


Table 2 DCI table for DPS
	DCI bits
	Rate-matching selection

	0
	Rate-matching Pattern A

	1
	Rate-matching Pattern C


Table 3 DCI table for JT
As shown in figure 2, down-selection of rate-matching can be done by RRC to form the DCI table for dynamic switching between two rate-matching patterns. This way combination of RRC and DCI  signalling can be used to dynamically indicate the rate-matching pattern to the UE.
Proposal 1: Combination of RRC and DCI signalling is used to dynamically indicate the rate-matching pattern to the UE.  Information of CRS pattern, CSI-RS pattern and MBSFN configuration for each cell should be provided to UE by RRC signalling.
Note that rate-matching pattern C is for JT.   By RRC signalling, the DCI table 3 can be configured for dynamic switching between JT and single point transmission. Without introducing new DCI bit (as compared with table 2 for DPS), rate-matching around more than one CRS can be supported.
Proposal 2: Signalling is supported to indicate up to 3 cells around whose combined CRS patterns the PDSCH is rate-matched.
There are two alternatives to introduce the DCI bits for dynamic switching of multiple rate-matching patterns.  From our view, Alt2 is slightly preferred.
Alt1 – Add new DCI bit(s) to DCI format 2C to form a new DCI format.

Alt2 – Reuse DCI format 2C and change the content of existing DCI bits. 
· E.g. Reduce current table of the joint indication of antenna port(s) , nSCID and number of layers from 3-bit to 2-bit by not supporting rank5-rank8.  Squeeze out one bit for dynamic indication of rate-matching pattern.
2.2 PDSCH RE mapping considering control symbols
The starting position of the PDSCH for the CoMP UE might not be aligned among all CoMP transmission points.  Since different transmission points may possess different number of PDCCH symbols, the UE needs to know PDSCH start symbol corresponding to each transmission point or the network side has to make sure the PDSCH start symbol is aligned in all transmission points.   A possible way to tackle this issue is to inform UE the PDSCH start symbol by semi-static signalling.  Different points transmit PDSCH according to the configured PDSCH start symbol to UE.
Proposal 3: RRC signalling should be considered to indicate PDSCH start symbol.
3. Conclusions
This contribution discusses the issues of PDSCH RE mapping for CoMP.  Based on our analysis, we have the following proposals:
Proposal 1: Combination of RRC and DCI signalling is used to dynamically indicate the rate-matching pattern to the UE.  Information of CRS pattern, CSI-RS pattern and MBSFN configuration for each cell should be provided to UE by RRC signalling.

Proposal 2: Signalling is supported to indicate up to 3 cells around whose combined CRS patterns the PDSCH is rate-matched.
Proposal 3: RRC signalling should be considered to indicate PDSCH start symbol.
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