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1 Introduction
In RAN1#76bis meeting, the following working assumption was made based on discussion on higher-layer signalling parameters for NAICS [1]:
RAN1 Working Assumption:
· Following parameter could be signalled by higher-layer signalling:
· Information related to PB
· Set of less than 8 power offset values
· Subset of virtual cell ID
· FFS: Cell ID, CRS ports, MBSFN pattern, QCL, Supported TM, signalling or restriction related to “no Type-2 distributed resource allocation”, zero-power and non-zero-power CSI-RS, CFI
· Higher-layer signalling is configured per component carrier
· Further study is needed about blind detection or higher-layer signalling for system bandwidth, synchronization indication
Additionally, in RAN4#70bis meeting, the following agreement regarding RA granularity was made [2]:

RAN4 Agreement:
· Interference parameters are assumed to have granularity of at least 1 PRB pair in time. Further bundling in frequency domain is FFS
In this contribution, we present Samsung’s view on remaining details related to the above RAN1 working assumption and RAN4 agreement. 
2 Discussion on Transmission Parameters for NAICS
Upon RAN1 agreeing higher-layer signalling parameters of Information related to PB, Set of less than 8 power offset values, and subset of virtual cell ID as working assumption, details on such parameters should be further clarified to be captured in the specification. In addition, given the above RAN4 agreement, it would be a natural task for RAN1 to find out a solution which can ensure at least one PRB-pair level blind detection with a minimal network restriction. Detailed discussion on each of these issues is provided below.
Information related to PB
In TS 36.213, the relationship between PB and the ratio of ρA and ρB is given by Table 1 below. That is, the number of possible 
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 values is seven while the exact cell specific value 
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 which depends on the number of CRS antenna ports is indicated by 2-bit parameter PB. Note that, in order to perform NAICS operation in UE side, the number of CRS antenna ports of the interference should be known to the UE no matter whether it is detected blindly or signalled by higher layer. Therefore, given CRS antenna ports of the interference, specification of 2-bit higher-layer parameter PB of the interfering cell without any modification would be the most natural and straightforward way.
Table 1: The cell-specific ratio 
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 for 1, 2, or 4 cell specific antenna ports.
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	One Antenna Port
	Two and Four Antenna Ports 

	0
	1
	5/4

	1
	4/5
	1

	2
	3/5
	3/4

	3
	2/5
	1/2


Proposal 1: Agree to define PB of the interfering cell as higher-layer parameter for NAICS
Set of less than 8 power offset values
In the 36.213 spec, ρA which is the ratio of PDSCH EPRE to CRS EPRE in OFDM symbols carrying CRS is given by

· 
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 [dB] when the UE receives a PDSCH data transmission using precoding for transmit diversity with 4 cell-specific antenna ports;

· 
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where 
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is 0 dB for all PDSCH transmission schemes except MU-MIMO and PA is configured by higher-layer with one of the eight values {-6dB, -4.77dB, -3dB, -1.77dB, 0dB, 1dB, 2dB, 3dB}. 
Since scheduling of transmit diversity or MU-MIMO is determined by the eNB in dynamic manner, the exact value of 
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 in the above first bullet point could be left as blind detection parameters to minimize network restriction due to NAICS. On the other hand, PA which is semi-statically configured to a UE could be categorized into higher-layer signalling parameter for NAICS.
Theoretically, since PA is allowed to be configured in UE specific manner, PA associated to the interfering PDSCH could be dynamically changed per TTI. However, PA is semi-statically configured as mentioned above and network may configure the same value for a certain set of UEs within a certain period. Furthermore, PA would be deployed cell-specifically in most cases in practice. Therefore, with limited semi-static network coordination and limited scheduling constraint, one exact value of PA for the interference could be semi-statically signaled to UE to avoid the performance loss and complexity caused by PA blind detection.
Proposal 2: The number of PA values for NAICS higher-layer signaling parameter should be one to avoid performance loss and complexity caused by the blind detection.
Subset of virtual cell ID (VCID)
For Rel-11 CoMP, it was decided that two VCIDs for DMRS which correspond to nSCID=0 and nSCID=1 respectively are configurable to a TM 10 UE. In particular, the two VCIDs, 
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The main benefit to be achieved by using VCID is TP-specific local transmissions with interference randomization which could be realized by TP-specific DMRS scrambling. Using such TP-specific scrambling, it would be possible to efficiently transmit data for different UEs across different TPs while achieving DMRS interference randomization between neighboring TPs even in case of CoMP scenario 4. Therefore, even though VCID can be configured in UE specific manner, typical use of VCID in real network would be in TP specific manner. That is, in practice, each TP would have up to two cell IDs for DMRS, one is TP-specific VCID for TM10 UEs and the other is PCID used for UEs which do not support TM10. 

Note that the reason we adopted two VCIDs to a certain TM10 UE is not to realize multiple VCIDs in each TP but to realize dynamic point selection (DPS) where the TP transmitting data to the UE can be adaptively changed as shown in Figure 1. In other words, even in case of DPS, one TP-specific VCID and the legacy PCID in each TP would be enough to realize TP-specific local transmissions with interference randomization.
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Observation: 
· For TM 10, the main benefit to be achieved by using VCID is TP-specific local transmissions with interference randomization which could be realized by TP-specific VCID management

· In each TP, use of one TP-specific VCID and the legacy PCID would be enough to realize TP-specific local transmissions with interference randomization
Given the above observation and the fact that IS/IC only for PDSCH transmitted from the most interfering one TP is taken into account in Rel-12 NAICS, the maximum size of “subset of virtual cell ID” should be two, one for TP-specific VCID and the other for PCID, in order to minimize additional UE’s blind detection burden to find VCID.
Proposal 3: The maximum size of “subset of virtual cell ID” should be two, one for TP-specific VCID and the other for PCID
RA granularity
Given RAN4 agreement that interference parameters are assumed to have granularity of at least 1 PRB pair in time, RAN1 wound need to identify a way how to provide NAICS UEs at least one PRB-pair level blind detection with a minimal network restriction. 
One way which was proposed in RAN1#76bis is signalling or restriction related to “no Type-2 distributed resource allocation”. The rationale behind this proposal is that the case that different transmission parameters are applied to each slot of a PRB pair is rare and comes only when the UE is configured with Type-2 distributed resource allocation. Note that even when UE is configured with Type-2 distributed resource allocation, there are still cases scheduled such that the same transmission parameter is used for both slots of a PRB pair. 

If such restriction of “no Type-2 distributed resource allocation” is introduced in Rel-12, NAICS UEs can always assume that at least PRB-pair level blind detection is applicable whenever they are configured with NAICS. On the other hand, such signaling of “no Type-2 distributed resource allocation” is introduced in Rel-12, performance gain of NAICS could be guaranteed only if the signaling indicates that Type-2 distributed resource allocation is not used in the interferer. Note that in case of such signaling it is unclear how the UE operates when the signaling indicates Type-2 distributed resource allocation is possible in the interferer. Having discussed above, our preference is to adopt the restriction of “no type-2 distributed resource allocation” in Rel-12. Since, as mentioned above, the case of slot-level transmission parameter would be rare, such restriction could be deployed with limited network restriction.
Proposal 4: Adopt restriction related to “no Type-2 distributed resource allocation” for Rel-12 NAICS.
One further consideration point for NAICS would be guaranteeing a larger RA granularity than 1 RB in frequency domain for NAICS UEs. If the specification can provide such a larger RA granularity for NAICS, the reliability of blind detection could be highly improved as shown in [3]. In this context, introduction of higher-layer signaling which can indicate RBG-level granularity or the size of bundling for blind detection parameters could be beneficial. For example, if signaling that indicates only Type-0 localized resource allocation is used in the interfering cell, at least RBG-level blind detection could be guaranteed. Note that such higher-layer signaling could be used only for the indication without imposing any network restriction.
3 Conclusions
This contribution presents our view on remaining details related to RAN1 working assumption and RAN4 agreement which were agreed in the last RAN1 and RAN4 meetings, respectively. Based on the discussions, the following proposals are given:
Proposal 1: Agree to define PB of the interfering cell as higher-layer parameter for NAICS
Proposal 2: The number of PA values for NAICS should be one to avoid performance loss and complexity caused by the blind detection.
Proposal 3: The maximum size of “subset of virtual cell ID” should be two, one for TP-specific VCID and the other for PCID
Proposal 4: Adopt restriction related to “no Type-2 distributed resource allocation” for Rel-12 NAICS.
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