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1. Introduction
A number of contributions on the scaling factor N for the conducted unwanted emission were discussed in the last RAN4#74 meeting. Accordingly, the WF[1] was approved, and two options are summarized and still open. The first option uses a concept of transceiver group(s) which are declared based on an AAS capability or set of AAS capabilities and the second option uses a fixed value for the scaling factor N.
In this contribution, we consider both first option and second option respectively. As a result of consideration, in our understandings, the second option (using the fixed value for the scaling factor N) would cause some relaxation or tightening compared to non-AAS BS according to the transmission configurations (# of TX diversity, # of MIMO transmission, etc.) even if the same AAS BS is used. The first option is the only way to define the scaling factor N without relaxation or tightening compared to non-AAS BS.
Following the above consideration, this contribution discusses the scaling factor N based on the first option (“transceiver group(s)”) and proposes how to define the scaling factor N without Cons in terms of relaxation and tightening for the total unwanted emission compared to non-AAS BS.
2. Discussion
2.1. On the second option (fixed value for the scaling factor N)
Definition of the scaling factor N in the second option is quite clearly elaborated in [1]
Set N= min (# of transmitters, Z)

The open issue is the value of Z.

This definition is significantly simple but lacks versatility for any transmission configuration.
Table 2.1-1 shows a simple example case for AAS BS (here we consider only MIMO configuration not TX diversity for simplicity) to discuss relaxation or tightening compared to non-AAS BS requirement.
Table 2.1-1 Example parameters for AAS BS
	
	Value

	# of transmitters
	16

	maximum capability of MIMO layers
	8

	minimum capability of MIMO layers
	2


Table 2.1-2 shows considerations at several values of Z in the case that the number of MIMO layers is set to 2, 4 or 8. As you can see, if we select a certain value of Z, some relaxation or tightening would be caused.
Table 2.1-2 relaxation or tightening compared to non-AAS BS at several values of Z
	Number of MIMO layers
	Value of Z

	
	~
	2
	~
	4
	~
	8
	~

	2
	tightened
	same
	relaxed
	relaxed
	relaxed
	relaxed
	relaxed

	4
	tightened
	tightened
	tightened
	same
	relaxed
	relaxed
	relaxed

	8
	tightened
	tightened
	tightened
	tightened
	tightened
	same
	relaxed






tightened: tightening compared to non-AAS BS




same: same as non-AAS BS




relaxed: relaxation as non-AAS BS
Table 2.1-2 is a certain example for the AAS BS. However, if AAS BS with the parameter shown in Table 2.1-1 existed as a product, the second option (fixed value for the scaling factor N) would cause relaxation or tightening for the total unwanted emission.
Observation 1: The second option (fixed value for the scaling factor N) would cause some relaxation or tightening compared to non-AAS BS according to the transmission configurations (# of TX diversity, # of MIMO transmission, etc.) even if the same AAS BS is used.
Proposal 1: To define the scaling factor N, the second option (fixed value for the scaling factor N) should not be applied.
2.2. On the first option proposed in [2]
In the last RAN4#74 meeting, we proposed the definition of scaling factor N in [2] and received some on-line and off-line comments. Our previous proposal is shown as below.
---

Scaling factor “N” should be defined as “# of configurable MIMO layers” x “# of transmit diversity branches”.
---
We understood that our previous proposal was basically acceptable to others. And we received a valid comment that ‘Be careful to use the terminologies. Better to use transmission modes’. Moreover, applying the transmission mode was discussed in [3].
We agree to use the common terminologies, and we consider using transmission mode below in this sub clause.
Transmission modes are specified in RAN1 specification [4] and showed in the table below. In our understandings, the logical antenna port that is discussed in RAN1 specification is not the same as the physical antenna port specified in RAN4 specification. In addition, for example, TM9 is clearly defined as Up to 8 layer transmission as you can see in the table. It means that the number of transmission layer for TM9 is not always 8 (ex. 4).

Observation 2: To define the scaling factor N by using transmission mode is insufficient because it does not indicate a unique number of transmission layer for respective transmission mode.
---

Table 7.1-5: PDCCH and PDSCH configured by C-RNTI

	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	Mode 1
	DCI format 1A
	Common and

UE specific by C-RNTI
	Single-antenna port, port 0 (see subclause 7.1.1)

	
	DCI format 1
	UE specific by C-RNTI
	Single-antenna port, port 0 (see subclause 7.1.1)

	Mode 2
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see subclause 7.1.2)

	
	DCI format 1
	UE specific by C-RNTI
	Transmit diversity (see subclause 7.1.2)

	Mode 3
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see subclause 7.1.2)

	
	DCI format 2A
	UE specific by C-RNTI
	Large delay CDD (see subclause 7.1.3)  or Transmit diversity (see subclause 7.1.2)

	Mode 4
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see subclause 7.1.2)

	
	DCI format 2
	UE specific by C-RNTI
	Closed-loop spatial multiplexing  (see subclause 7.1.4)or Transmit diversity (see subclause 7.1.2)

	Mode 5
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see subclause 7.1.2)

	
	DCI format 1D
	UE specific by C-RNTI
	Multi-user MIMO (see subclause 7.1.5)

	Mode 6
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see subclause 7.1.2)

	
	DCI format 1B
	UE specific by C-RNTI
	Closed-loop spatial multiplexing (see subclause 7.1.4) using a single transmission layer

	Mode 7
	DCI format 1A
	Common and

UE specific by C-RNTI
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see subclause 7.1.1), otherwise Transmit diversity (see subclause 7.1.2)

	
	DCI format 1
	UE specific by C-RNTI
	Single-antenna port, port 5 (see subclause 7.1.1)

	Mode 8
	DCI format 1A
	Common and
UE specific by C-RNTI
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see subclause 7.1.1), otherwise Transmit diversity (see subclause 7.1.2)

	
	DCI format 2B
	UE specific by C-RNTI
	Dual layer transmission, port 7 and 8 (see subclause 7.1.5A) or single-antenna port, port 7 or 8 (see subclause 7.1.1)

	Mode 9
	DCI format 1A
	Common and UE specific by C-RNTI 
	· Non-MBSFN subframe: If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see subclause 7.1.1), otherwise Transmit diversity (see subclause 7.1.2)

· MBSFN subframe: Single-antenna port, port 7 (see subclause 7.1.1)

	
	DCI format 2C
	UE specific by C-RNTI
	Up to 8 layer transmission, ports 7-14 (see subclause 7.1.5B) or single-antenna port, port 7 or 8 (see subclause 7.1.1)

	Mode 10
	DCI format 1A
	Common and UE specific by C-RNTI 
	· Non-MBSFN subframe: If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see subclause 7.1.1), otherwise Transmit diversity (see subclause 7.1.2)

· MBSFN subframe: Single-antenna port, port 7 (see subclause 7.1.1)

	
	DCI format 2D
	UE specific by C-RNTI
	Up to 8 layer transmission, ports 7-14 (see subclause 7.1.5B) or single-antenna port, port 7 or 8 (see subclause 7.1.1)


---

2.3. Proposal
Our previous proposal is shown below once again.

---

Scaling factor “N” should be defined as “# of configurable MIMO layers” x “# of transmit diversity branches”.
---
In the last RAN4 meeting [8], cell splitting was considered as component of scaling factor N. If AAS is operated with multi cell transmission, scaling factor N should be defined per cell. Because, in agreed WF [7], scaling factor N is considered based on the capability of commonly deployed systems used today i.e. 1, 2, 4, or 8. If we define not the scaling factor N per cell but the scaling factor N per AAS, N per AAS might be larger than 8. Accordingly, it might cause the relaxation compared to non-AAS BS.
As discussed in the previous sub clause, we reconsider the definition of the scaling factor N by using the terminologies in RAN4 specification. As a result, we propose using following wordings as shown in table 2.3-1.
Table 2.3-1 previous and proposed wordings

	Previous wordings [2]
	Proposed wordings

	# of transmit diversity branches
	number of TX diversity per layer for spatial multiplexing

	# of configurable MIMO layers
	number of layer for spatial multiplexing transmission per cell


The words of “spatial multiplexing” and “TX diversity” are widely used in RAN4 BS specifications [5, 6].
Therefore, we propose to define the scaling factor N on per cell basis by using these words. The value of N is given by


N per cell = (number of TX diversity per layer for spatial multiplexing) * (number of layer for spatial multiplexing transmission per cell)

Proposal 2: Scaling factor “N per cell” should be defined as (number of TX diversity per layer for spatial multiplexing) * (number of layer for spatial multiplexing transmission per cell).
3. Conclusion

This contribution discusses the definitions of transceiver group(s) and scaling factor N. We have following observation and proposal.

Observation 1: The second option (fixed value for the scaling factor N) would cause some relaxation or tightening compared to non-AAS BS according to the transmission configurations (# of TX diversity, # of MIMO transmission, etc.) even if the same AAS BS is used.
Observation 2: To define the scaling factor N by using transmission mode is insufficient because it does not indicate a unique number of transmission layer for respective transmission mode.
Proposal 1: To define the scaling factor N, the second option (fixed value for the scaling factor N) should not be applied.

Proposal 2: Scaling factor “N per cell” should be defined as (number of TX diversity per layer for spatial multiplexing) * (number of layer for spatial multiplexing transmission per cell).
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