
3GPP TSG RAN WG2 Meeting #78
R2-122180
Prague, Czech Republic, May 21st - 25th, 2012
Source:
CATT 

Title:
Initial Consideration on NCT
Agenda Item:
7.1.4
Document for:
Discussion and Decision
1. Introduction
In previous RAN1 meeting, it was agreed to introduce new carrier type (i.e. NCT) in Rel-11 CA, and also agreed on some attributes of the NCT. This contribution gives our initial consideration on the impact of NCT on RAN2.
2. Discussion
2.1. Current Progress on NCT
Based on [1] [2], current progress on NCT in RAN1 can be summarized as below:
· Common channel/signalling transmission reduction

· It is according to the intention to introduce NCT, i.e. enhanced spectral efficiency, improved support for het net, and energy efficiency;
· Non-Standalone

· NCT is always associated with a backward-compatible carrier;
· At least for downlink

· For FDD, DL NCT may be linked with a legacy UL carrier;
· For TDD, for DL subframe on NCT carrier, the linked UL subframe is the legacy UL subframe on the same carrier;
· Two types of NCT

· There may be two NCT types: synchronized NCT and unsynchronized NCT;

· Unsynchronized NCT: PSS/SSS and reduced CRS are on it;

· Synchronized NCT: it is still FFS on the existence of PSS/SSS and CRS.
2.2. Impact on RAN2
The impact of NCT on RAN2 is analyzed from two aspects: NCT carrier as working carrier and as non-working carrier.  
The impact of NCT as working carrier

NCT carrier is introduced mainly for UE specific data transmission as working carrier. According to the above attributes of NCT, the possible impacts on RAN2 are given in Table-1.
Table-1 Impacts of NCT on RAN2

	NCT Attributes
	Impacts on RAN2

	1) Non-standalone carrier 
	Always be configured with PCell as resource for data transmission, i.e. by normal RRC reconfiguration and handover procedure, similar as SCell.

	2) At least for DL, and may link to legacy UL carrier/UL subframe
	NCT can be configured with UL resources on which legacy UL transmission can be performed, similar as the UL resources configuration of SCell.

	3) Only for UE-specific transmission
	UE-specific transmission related mechanism on SCell in RAN2 can be applied on NCT, i.e..

1) SCell activation/deactivation;

2) Common DRX;

3) MAC HARQ procedure;

4) Measurement on SCell.

	4) Reduced CRS
	UE should be informed the NCT carrier in order to acquire the reduced CRS for NCT measurement.

	5) Synchronized/unsynchronized NCT 

(if RAN1 decides to introduce different behaviours on these two kinds of NCT)
	Sync or unsync NCT type should be configured for different behaviours in UE

	6) Special transmission scheme and restriction on NCT introduced by RAN1, e.g. E-PDCCH scheduling…, which is FFS now.
	If the special transmission scheme and restriction needs related RRC configuration, the NCT-specific configuration should be supported in RRC signalling.


From Table-1, there are two obvious observations on the impact of NCT as working carrier on RAN2:

· Observation 1: from NCT’s attribute 1)&2)&3), NCT carrier is similar as SCell; 
· Observation 2: from NCT’s attribute 4)&5)&6), there is some NCT specific configuration. 
Hence, from the perspective of RAN2 modelling, it is proposed to regard NCT carrier as a special SCell.
Proposal 1: From the perspective of RAN2 modelling, it is proposed to regard NCT carrier as a SCell with NCT-specific configuration, i.e.

· NCT carrier is configured as SCell;

· All RAN2 related mechanism on SCell can be applied on NCT carrier;

· NCT-specific configuration is FFS, dependent on RAN1 discussion.
The impact of NCT as non-working carrier

The impact of NCT as non-working carrier is mainly focus on measurement. Considering the way of eNB to make decision on NCT carrier configuration, there are two possible options:
· Option-1: eNB configures the NCT carrier as SCell to UE firstly, and then based on the measurement on it, eNB decides whether to active the NCT for data transmission or to deconfigure it; 
· Option-2: eNB configures the measurement on NCT carrier as neighbour cell measurement to UE firstly; based on the measurement result, eNB decides whether to configure the NCT carrier to UE as SCell.
Considering that both options are usual methods for eNB, and Option-2 can avoid the power imbalance issue amongst the serving cells, option-2 should be supported for NCT carrier configuration. 
Proposal 2: It is proposed to support the measurement on NCT as neighbor cell. 

Since the measurement is based on the CRS and reduced CRS is applied on NCT carrier, to support the neighbour cell measurement on NCT carrier, it is necessary to inform UE about the reduced CRS or related information on the NCT carrier.
Proposal 3: It is proposed to configure the reduced CRS or related information on the NCT carrier if the neighbor cell measurement is configured on it. 
3. Conclusion
Based on the discussion in section 2, it is proposed:

Proposal 1: From the perspective of RAN2 modelling, it is proposed to regard NCT carrier as a SCell with NCT-specific configuration, i.e.

· NCT carrier is configured as SCell;

· All RAN2 related mechanism on SCell can be applied on NCT carrier;

· NCT-specific configuration is FFS, dependent on RAN1 discussion.
Proposal 2: It is proposed to support the measurement on NCT as neighbor cell. 

Proposal 3: It is proposed to configure the reduced CRS or related information on the NCT carrier if the neighbor cell measurement is configured on it. 
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