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1
Introduction
RAN plenary sent to RAN2 one LS [1], which kindly asks RAN2 to develop a CR introducing the necessary signalling for non-configuous carrier configurations in intra-band 4C scenarios (NC-4C-HSDPA or NC-MC-HSDPA).
This contribution discusses the possible capability signalling for the NC-4C-HSDPA operation.

2
Discussion
The LS [1] describes the RAN plenary decision as follows;

	Non-contiguous CC in intra-band 4C
	UE capability indicators for non-adjacent carrier configurations in intra-band 4C scenarios should be addressed in the specification. Furthermore, RAN2 should assume only 1 “hole” per band needs to be addressed.


There are at least two possible UE architectures for NC-4C-HSDPA operation. The one possible architecture is a single receiver UE, which uses one wide receiver to handle two blocks and gap carrieries. The other architecture is a dula-receiver UE, which uses one receiver to handle one block and the other receiver to handle the other block.
The requirement can be interpreted in two ways; NC-4C-HSDPA should be configured in a single band (SB-NC-4C case) or NC-4C-HSDPA can be configured in different band but the non-contiguous is configured in a single band (DB-NC-4C case). So this is open issue.
In addition, a new WI [2] for NC-4C operation defines the maximum block size but any maximum receiver bandwidth is defined. This is another open issue.
To define an NC-MC capability signalling, we propose having the following working assumptions;

Working assumptions:

1. The UE capability signalling shall support DB-NC-MC capability reporting.

2. The maximum receiver bandwidth is 20 MHz.
Here are the UE implementation examples.

UE implementation examples:

Example 1:

A single receive UE has 20 MHz receiver (supporting Band A and B) + the receiver support of 5MHz gap + 10 MHz gap. The UE can support the following scenarios;

	20 MHz capable of Band A and B
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


Example 2:

A dual receive UE has 20 MHz receiver supporting Band A, 5MHz gap and 10 MHz gap + 5MHz receiver supporting Band B and no gap.
The UE can support the following scenarios;

	20 MHz receiver capable of Band A
	
	5MHz
	receiver capable of Band B

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	


NOTE: This UE can support SB-DC-HSDPA or DB-DC-HSDPA with 5MHz gap, 10 MHz gap on Band A
Example 3:

A dual receive UE has 20 MHz receiver supporting Band A and B, 5MHz gap and 10 MHz gap, + 15MHz receiver supporting Band B and  5 MHz gap.
The UE can support the following scenarios;

	20 MHz capable of Band A
	
	15 MHz capable of Band A and B

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


NOTE: This UE can support SB-DC-HSDPA with 5 MHz gap, 10 MHz gap and more than 10 MHz gap on Band A
Where;
	
	5 MHz configured carrier

	
	5 MHz gap carrier

	
	5 MHz not configured carrier


Scenarios:
SB-NC-4C-HSDPA case

Scenario 1: For the single receiver + SB-NC-4C case, 
The following information needs to be reported to NW.
1. RF total bandwidth per supported frequency band
a. This is necessary so that NW can identify how many HS-DSCH cells and gap carriers can be configured in one frequency band.

2. Gap bandwidth

a. This is necessary because 5 MHz gap and 10 MHz gap requirements are different.

The above capability signalling is necessary to cover example 1 and 2.
Scenario 2: For the dual-receiver + SB-NC-4C case, 
The following information needs to be reported to NW;

1. Supported carrier combinations (i.e. 3-1, 2-1, 1-2, 1-3, 2-2) per supported frequency band
a. The dual-receiver UE handles the two blocks via two receives respectively so the supported carrier combinations are depedent on the respective receiver bandwidth.

The above capability signalling is necessary to cover example 2 and 3.

DB-NC-4C-HSDPA case

Scenario 3: For the single receiver + DB-NC-4C case,

The single receiver UE can’t support DB-NC-4C-HSDPA operation because DB operation can be supported via dual receiver architecture only + there is more than one gap carrier in total. So UE should be able to report that the UE supports SB-DB-NC-4C but not DB-NC-4C operation. 

Scenario 4: For the dual-receiver + DB-NC-4C  case,

The following information needs to be reported to NW;

1. Supported receiver bandwidth combination (less than 15MHz, 15MHz or 20Mhz on Band A + less than 15MHz, 15MHz or 20Mhz on Band B) per supported band combination
a. The dual-receiver UE handles the two blocks via two receives respectively so the supported carrier combinations are depedent on the respective receiver bandwidth.
2. Supported bandwidth combination (no gap, 5MHz or 10MHz on Band A + no gap, 5MHz or 10MHz for Band B) per supported band combination

a. Each receiver may have different gap capability so the gap capability for each band combination is necessary.
NOTE: The above capability signallin is necessary to cover the implementation example 2 and 3 case.
Solution:
According to above analysis, we propose the following signalling.
Per band

· Frequency band
· Receiver bandwidth, absent= less than 15 MHz present (15 MHz, 20 MHz)
· Which replaces the existing (a1, a2) IE.

· NC capability

· Gap bandwidth, absent=not supported, present (5 MHz, 10 MHz)
· This IE indicates SB-NC-MC with 5 or 10 MHz gap capability (i.e. single receiver)
· NC carrier combinations absent= gap > 10MHz not supported, present (3+1, 2+1, 1+2, 1+3, 2+2)

· This IE indicates more than 10 MHz capability (i.e. dual-receiver)
Per band combination

· Band combination index
· Carrier combination (existing)

· NC capability

· Receiver bandwidth combination (3+1, 2+1, 1+2, 1+3, 2+2) 
where 1=less than 15 MHz, 2=15MHz, 3=20 MHz
· Gap bandwidth combination (3+1, 2+1, 1+2, 1+3, 2+2)
where 1=no gap, 2=5 MHz gap, 3= 10MHz

We have the following proposals

Proposal 1:  agree on thw workings assumptions (DB-NC is supported via the signalling, the maximum receiver bandwidth is 20 MHz)
Proposal 2:  agree on the proposed signalling.
4
Conclusion
It’s proposed to discuss the use-cases and to agree on the proposed solution.

Proposal 1:  agree on thw workings assumptions (DB-NC is supported via the signalling, the maximum receiver bandwidth is 20 MHz)
Proposal 2:  agree on the proposed signalling.

We’ll provide corresponding CRs in RAN2#74 if the proposals are agreed.
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