Page 1



3GPP TSG-RAN WG1 Meeting #73 
R1-132576
Fukuoka, Japan, 20th – 25th May 2013

Agenda item:

5.3.4
Source:
Huawei, HiSilicon 
Title:
Initial Considerations on future study on Network Assisted IC
Document for:

Discussion
1. Introduction 
In the discussion for co-channel interference issues in Hetnet [1]

 REF _Ref355949223 \r \h 
[2], one way forward was agreed that for the interference mitigation with range expansion some research should focus on the use of advanced IC receivers at the UE. The network assisted IC is also proposed as one direction to mitigate the co-channel interference issue in the Hetnet.
Some initial study on network assisted IC has been started for LTE from RAN1#72bis [3]. As a further consideration for NA-IC, this paper gives some initial considerations on the future study for Network Assisted IC in UMTS system. Some general scenarios, initial considerations on evaluation method and some open issues are discussed in the following sections.
2. Initial considerations on NA-IC in UMTS

2.1 Scenarios 

Co-channel heterogeneous network scenarios should be considered for NA-IC study. However, additional scenarios for heterogeneous networks can be included, and also the study of homogeneous networks scenario is important. 
Co-channel Heterogeneous Network scenario
The DL interference issues have been acknowledged for Co-channel scenarios in Hetnet research [2], especially when the cell range expansion is applied. The advanced receivers with interference cancellation were also agreed to be a way forward to mitigate the interference in Hetnets.
Therefore, co-channel Heterogeneous Networks is a typical scenario which can benefit from NA-IC if network assisted could bring more IC gain for victim IC UE. The number of LPNs inside one Macro cell should be FFS for NA-IC study.
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Fig. 1 Hetnet scenarios in NA-IC study
Co-channel Homogeneous Network scenario
As illustrated in Fig. 2, in homogeneous deployment, the UEs in the Macro-Macro edge area will also suffer from the DL interference from neighbouring Macro cell. If IC capability is supported on the edge UE, the performance for the edge UE can be improved.
Therefore, NA-IC could be further considered for homo-network to obtain more gains for IC UE. And better coverage and throughput performance could be achieved.
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Fig. 2 Homogeneous network scenarios in NA-IC study

2.2 Initial considerations on IC receiver
Different types of receiver will have different performance in different air conditions. Therefore, the benefit for NA-IC is closely related to the IC receiver type. So the identification of basic IC receiver structure should be discussed in the initial phase of NA-IC study.
Here we list three types of interference cancellation/suppression receivers as a starting point, which have been identified in the Hetnet study [4]. However, it is FFS for other types of interference cancellation/suppression receivers.
Type 3i

Type 3i receiver is the legacy UE introduced in UMTS Rel-7. This interference suppression receiver should be considered in NA-IC study.
Pre-decoding Interference Cancellation
In the pre-decoding IC, the UE does the realistic channel estimation for the interfering cell and reconstruct the interference signal based on the modulation type and the used codes of the interference signal. With respect to the modulation type and used codes, the victim IC UE can also use blind detection to get the knowledge of modulation type and used codes for the Interference. 
Post-decoding Interference Cancellation
With respect to the post-decoding IC, besides the modulation type and code information, the code rate/TB size is also needed to get the decoding gain in the IC operation. With respect to the code rate or TB size information, some signaling method is needed for indicating this information to make the post-decoding IC possible on victim IC UE. 
2.3 Initial considerations on evaluation methodology
The evaluation methodology has been discussed in RAN1#72bis Hetnet SI. The simulation framework proposed in R1-131577[5] was agreed as a as basis for the evaluations in Hetnet SI. This could be a starting point for further study on NA-IC in UMTS, and some other considerations might be added in the evaluation framework.
3.  Open issues in NA-IC study in UMTS
Based on current discussions in Hetnet study, some information co-ordination and signalling method could be considered for NA-IC. Therefore, some open issues should be taken into consideration in the NA-IC study.
Interface Assumption between different Nodes
If information co-ordination is considered between interfering cell and serving cell, the interface for the information co-ordination should be considered. With respect to different scenarios, different assumptions could be considered.
· Co-channel Hetnet scenarios: 

· Baseline: there is no direct Macro-LPN interface in UMTS Hetnet co-channel case. All co-ordination needs to rely on RNC-relay mechanism;

· Other assumption is FFS.

· Homogeneous network scenario:
· Intra-Site case: the co-ordination is possible for intra-site case.
· Inter-Site case: FFS.
Backhaul Delay and Throughput Assumption

Based on the interface assumption for different scenarios, both the backhaul delay and throughput should be further discussed and considered. Backhaul throughput has impact on what information could be exchanged and backhaul delay have impact on how dynamic the co-ordination could be.
Signalling overhead for NA-IC

If signalling is introduced to facilitating the IC operation for UE, the signalling overhead including code and power consumption should be carefully evaluated versus how much NA-IC gain could be obtained. With respect to this part, some blind detection method on UE side could also be considered when evaluating the NA-IC scheme.

Receiver complexity
The complexity on receiver side should be also considered. The performance gain versus the UE complexity should be taken as a criterion for NA-IC evaluation.
4. Conclusions
In this paper we have given an initial discussion about the target scenarios, target IC receiver type and evaluation methodology for future NA-IC study in UMTS. Some open issues are also raised for further discussion.
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