Page 1

3GPP TSG RAN WG1 Meeting #69                                                                          R1-122134
Prague, Czech Republic, 21st – 25th May 2012
Agenda item:
7.5.1.3
Source: 
ZTE
Title: 
Consideration on CoMP support based on CRS
Document for:
Discussion
 and Decision
1
Introduction
The following working assumptions were agreed in RAN1#66bis regarding CoMP CSI feedback.

Working assumption from RAN1#66bis:

· Standardise a common feedback/signalling framework suitable for scenarios 1-4 that can support CoMP JT, DPS and CS/CB.

· Feedback scheme to be composed from one or more of the following, including at least one of the first 3 sub-bullets:

· feedback aggregated across multiple CSI-RS resources 

· per-CSI-RS-resource feedback with inter-CSI-RS-resource feedback

· per-CSI-RS-resource feedback
· per cell Rel-8 CRS-based feedback
It was also agreed in RAN1#67 that CSI feedback for CoMP uses at least per-CSI-RS-resource feedback.  Therefore multi-point CSI feedback based on CSI-RS is expected to be supported in Rel-11 CoMP.  Whether per-cell CRS based feedback should be supported is still questionable.
Some ideas about DL CoMP support based on CRS are discussed in RAN1#67[1][2][3]. CRS based CoMP receives attention mainly because it can reduce overhead in 2Tx case. This paper discusses some design problems about CRS based feedback scheme for CoMP and presents our views. 
2
Consideration on CRS based CoMP
There are two ways to support CRS based CoMP.  
Alt 1: CRS based demodulation and CRS based measurements for CSI feedback[1].

Alt 2: CRS based demodulation and CSI-RS based measurements for CSI feedback[2].
Both alternatives use CRS for demodulation.  Both can achieve the purpose of saving DMRS overhead in non-MBSFN subframes.  The difference between Alt1 and Alt2 is the CSI measurement part.   It may also save some CSI-RS overhead for Alt1 but the overhead is relatively small. Alt1 has better flexibility on the physical antenna to CRS/CSI-RS port mapping.  For Alt2, it has the restriction that port mapping has to be the same for CRS and CSI-RS but this restriction doesn’t seem to be too much problem for 2Tx case.  On the other hand, there are some drawbacks of using CRS for channel measurements for CSI feedback:  
1. Additional standardization effort is needed for per-cell CRS based feedback.  CRS design is different from CSI-RS which puts different constraints on multi-cell feedback.  It also adds extra test cases.  
2. It is not applicable to all CoMP scenarios.  It doesn’t work for scenario 4 because the UE cannot distinguish different TPs with the same cell ID from CRS.   It is also problematic for the UE to measure multiple CSIs from colliding CRS which happens more likely in scenario 3 when the LPN density is high.
3. Unlike CSI-RS based CSI measurements, PDSCH muting cannot be used on CRS based measurements for CSI feedback.  Without muting, CSI measurement accuracy (especially on weaker cell) can be degraded.  Even if we only consider DCS, it is expected cell selection may not be accurate due to high interference to CRS.
4. It adds extra UE complexity to support both per-cell CRS feedback and per-CSI-RS-resource feedback. 

Based on the above analysis, Alt2 is a better candidate if we consider CRS based CoMP.   

Proposal 1: 

· CRS based demodulation and CSI-RS based CSI measurement can be considered for CRS based CoMP transmission. Per-cell CRS based feedback is not preferred.
Next we investigate the potential overhead saving of CRS based demodulation.  The overhead saving can be up to 10% (when number of control symbols is 3)  if all subframes are non-MBSFN subframes.   However, if there are considerable amount of Rel-10 or beyond UEs, network can configure MBSFN subframes in which no CRS exists in the data region.   If both legacy and Rel-10/11 UEs are available for scheduling, network can schedule Rel-10/11 UEs only in MBSFN subframes and schedule legacy UEs in non-MBSFN subframes.  The overhead saving cannot be achieved in this case in system perspective.  Only in the case when there is no/low traffic activities of legacy UEs in a frame, there can be overhead saving.  In this case when 6 MBSFN subframes is configured, the performance degradation of DMRS based demodulation due to extra overhead is 4%.    However, if only one Rel-11 UE is active in a frame, it is better to be configured for DMRS based demodulation which can be done in all subframes and hence no overhead saving can be achieved.
The table below summarizes the cases when (10-X) MBSFN subframes are configured in the system in a frame. i.e. there are X non-MBSFN subframes.
	Traffic activities in a frame
	Potential overhead saving comparing with DMRS based demodulation for Rel-11 UEs.
	Note

	Rel-10/11 and legacy UEs are active
	Zero or low
	Rel-10/11 UEs are scheduled in MBSFN subframes while legacy UEs are scheduled in non-MBSFN subframes

	Multiple Rel-11 CoMP UEs are active
	Up to X% of system throughput  where X is number of non-MBSFN subframes. (i.e.. up to 4% when 6 MBSFN is configured)
	Some CoMP UEs are scheduled in MBSFN subframes while some other CoMP UEs are scheduled in non-MBSFN subframes for CRS based demodulation.

	One Rel-11 CoMP UE is active
	Zero
	The only one Rel-11 UE should be configured to DMRS based demodulation in order to be operated in MBSFN subframes.


Therefore, the case which can get most of the benefit is the case when multiple Rel-10/11 UEs have traffic activities in the same frame.   Note that some scheduling restrictions need to be applied which may lead to performance degradation in some cases.
Only one active UE in a frame happens quite often in reality due to non-full buffer nature of the real traffic.  In order to extend the benefit to the case when only one Rel-11 UE is active, the Rel-11 UE needs to dynamically switch between CRS and DMRS based demodulation in the same frame based on the eNB’s configuration e.g. according to allocation of MBSFN subframes.   This also relaxes scheduling restrictions in most of the cases.   
Proposal 2: 

· Flexible configuration between DMRS based demodulation and CRS based demodulation in non-MBSFN subframes should be considered. 
5
 Conclusion
In this contribution, we give some considerations on CoMP support based on CRS and analyze the corresponding overhead saving. 
The proposals can be summarized as follows:
·  CRS based demodulation and CSI-RS based CSI measurement can be considered for CRS based CoMP transmission. Per-cell CRS based feedback is not preferred.
· Flexible configuration between DMRS based demodulation and CRS based demodulation in non-MBSFN subframes should be considered. 
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