3GPP TSG RAN WG1 Meeting #76bis			R1-141599
Shenzhen, China, 31st March – 4th April 2014
Agenda Item:	7.2.8.1
Source: 	CATR
Title: 	Consideration on higher layer signalling of NAIC
Document for:	Discussion and Decision
Introduction
In TR 36.888, some parameters that are higher layer configured per the current specifications, e.g. TM, cell ID, MBSFN subframes, CRS antenna ports, PA, PB.
Higher-layer signaling of parameters related to interference PDSCH could be beneficial to reduce the blind detection complexity or performance degradation
· It is not precluded at yet that some of the following candidate parameters may be blindly detected
· Candidate parameters for higher-layer signaling for further study both in RAN1 and RAN4 include
· Resource allocation granularity (e.g., a group of PRB or PRB pairs)
· RA type (e.g., type 0, LVRB, Ngap used for DVRB)
· System bandwidth
· Synchronization indication (e.g., CP length)
· CSI-RS configuration
· QCL
· Cell-ID
· CRS ports
· MBSFN pattern
· ρB/ρA
· For the following parameters of interference PDSCH, UE blind detection is desirable to reduce scheduling restriction and signaling overhead, possibly detected from a reduced subset (e.g., RRC signaled) of all values for some parameters
· Presence or absence of interference 
· TM
· For DMRS-based TMs: DMRS ports, modulation order, Virtual cell ID, nSCID, Cell ID, CRS ports, and MBSFN pattern
· For CRS-based TMs: PMI, RI, modulation order, Cell ID, CRS ports, and MBSFN pattern, ρA
· CFI (if not coordinated and required by receiver implementation)
Analysis of different higher layer signalling
We categorize the above parameters into three types:
Type1: Dynamic signalled parameters by physical control channel which may change in subframe basis, e.g. Resource allocation type and resource allocation granularity.
Type 2: Higher layer signalled cell specific parameters which are semi static, e.g. system bandwidth, synchronization indication (e.g. CP length), CSI-RS configuration, cell ID, CRS ports, QCL and MBSFN pattern.
Type 3: Higher layer signalled UE specific parameters which are semi static, e.g. ρB/ρA.
It is evident that the most potential candidate parameters are type 2 and type 3 parameters, Cell ID, CRS antenna port number and CRS EPRE ρB/ρA are used for channel estimation of interfering cells, other parameters such as system bandwidth and synchronization indication (e.g., CP length) and MBSFN pattern are necessary to get the interference information of the interfering cells, and all these parameters are semi statically signaled to the UEs from the serving cell in current specifications. So for NAIC, type 2 and type 3 parameters are easy to be indicated to the victim UE by higher layer network assistance signaling of its serving cell, without considering the backhaul between the serving cell and interfering cell is ideal or non ideal.
Specially, some interference parameters like Cell ID, CRS ports, MBSFN pattern, system bandwidth and CP could be blindly detected without network assistance by the receiver, there is a tradeoff between the complexity of the receiver and overhead of network signaling to decide whether these parameters are also transmitted by network assisted signaling. In LTE Rel-11, it is already possible to signal neighboring cell IDs, CRS ports and the MBSFN pattern via the RRC message, so it is more preferred that they are higher layer signaled in NAIC system. The CP length can be obtained through successfully processing the PSS/SSS, and system bandwidth can also be obtained through processing PBCH, so we think it is better to obtain these two parameters through UE blind detection.
For type 1 parameters, since the interference information change regularly, it is challenging both for network signaling overhead and backhaul. If the resource allocation type and granularity of aggressor cells are known to victim UEs, the performance would increase, but the information is changing at subframe level, higher layer signaling could not indicate accurately because of the time delay, so these parameters need for further study.
Conclusion
Our consideration of the network assistance signaling is:
Observation 1: Higher layer signaling of CSI-RS configuration, QCL and ρB/ρA is necessary.
Observation 2: Considering tradeoff between complexity of receiver and signaling overhead, it is more preferred that Cell ID, CRS ports, MBSFN pattern are higher layser signaled, while system bandwidth and CP length could be blindly detected at UE side.
Observation 3: Higher layer signaling the parameters of resource allocation type and granularity may need FFS.
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