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1
Introduction
A Rel-12 WI discussion on new carrier type is undergoing in RAN1for improved spectrum efficiency, improved support of heterogeneous networks and reduced network power consumption.  This contribution provides a list of issues that RAN2 may have to work on for NS-NCT. Certain RAN1 agreements on non-standalone NCT may have RAN2 impact, including:

· Reduced CRS with 5ms periods was agreed in RAN1

· Transmitting Rel-8 PSS/SSS sequences on NCT was agreed at RAN1#68bis, but whether shifting is performed is under discussion

In addition, RAN1 is considering
Normally, the definition for NS-NCT from RAN2 point of view is: the UE can only be served on the NS-NCT cell with the assistance of LCT cells, i.e. the UEs cannot camp on the NS-NCT cell and can only be served by the NS-NCT as a SCell in CA mode.
This contribution provides a list of issues that RAN2 may have to work on for NS-NCT.
2
Discussion
2.1
Reduced CRS
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The most important impact of reduced CRS is on RRM measurement. 

In legacy cells, the UE can perform measurements every subframe if needed because CRS is transmitted in all subframes.

However, in NCT cells, there will be only one CRS subframe with only one port every five subframes, this may be a challenge for measurement:

· The UE can only perform measurement once every five subframes, so the UE should know the CRS subframe locations to avoid both unnecessary power consumption and inaccurate measurement.
· The DRX parameters should be configured carefully so that there will be some opportunity to receive the reduced CRS during active time.

RAN4 started to consider these issues and as a result, RAN2 may have to consider adapting measurement configuration and DRX parameters.
Observation 1: The reduced CRS on NCT has impact on measurement configuration and DRX parameters.
2.2
PSS/SSS design
RAN1 agreed to reuse Rel-8 PSS/SSS sequences on NCT. There is no final decision on the following three alternatives:

· Rel-8 PSS/SSS location is reused, i.e. in FDD, the PSS is located in last OFDM symbol of slot 0 and slot 10, and SSS is located in last second OFDM symbol of slot 0 and 10
· new PSS/SSS location without shift, e.g. in FDD, the PSS is located in last OFDM symbol of slot 1 and slot 11, and SSS is located in last second OFDM symbol of slot 1 and 11 
· new PSS/SSS location with shift, e.g. in FDD, OFDM symbol of slot 0 and slot 10, and SSS is located in last second OFDM symbol of slot 1 and 11
No matter how the PSS/SSS are transmitted in NCT, the impact of PSS/SSS is on cell search and identification.

A UE can search PSS and SSS if it supports the frequency but it cannot receive the MIB or  the PCI. If  idle UEs attempt to perform cell search on a frequency using a New Carrier Type, extra power consumption will be caused due to unnecessary searching for PSS/SSS and even MIB. This would be the case both for legacy UEs and for UEs supporting NCT.
Besides, UEs supporting NCT may perform detecting PSS/SSS and  MIB detection both for the case of legacy and new carrier type, for the same frequency..Such a blind search can also increase power consumptions.

So RAN2 may consider changes to avoid extra UE power consumption, e.g. by indicating frequencies with cells not suitable for camping..
Observation 2: A different PSS/SSS design on NCT may impact idle UEs during cell selection and reselection procedures and connected UEs for cell search and identification.
2.3
MBMS reception in idle


If non-standalone NCT capable UE cannot receive MBMS on NCT and paging on LCT at the same time, if the MBSFN subframe configuration of the NCT cell overlaps with the paging configuration of the LCT cell, there is a risk that the UE misses paging. If the number of MBSFN subframes on NCT becomes more than 6 as considered in RAN1, there will be unavoidable collision between MBSFN reception on NCT and paging reception on legacy carrier where the UE is camping. The following table gives an example:

	Paging occasion Alts.
	Current MBSFN Configuration
	possible MBSFN configuration with increased number
	Increased number

	9
	1/2/3/6/7/8
	1/2/3/4/6/7/8
	1

	4/9
	1/2/3/6/7/8
	1/2/3/6/7/8
	0

	0/4/5/9
	1/2/3/6/7/8
	1/2/3/6/7/8
	0


In FDD, three alternative paging occasions (i.e. 9, 4/9, 0/4/5/9) can be used, wherein, 0 and 5 cannot be used for possible MBMS anyway because there is PSS/SSS there, and possibly also reduced CRS in these subframes. So from the above table, we can see that the only additional subframe possibly used for MBMS is 4, and it is only possible under the condition that only subframe 9 is configured for paging occasion, i.e. the MBSFN subframes are limited to 7, which reduces the gain of MBMS on NCT and also greatly reduces the number of paging occasions.
One solution is to mandate UEs supporting MBMS reception on NCT to support paging reception in parallel on the camping cell simultaneously with MBSFN reception. Another approach could be to consider evolutions of the arrangement of paging occasions.

Observation 3: If more than 6 subframes can be used for MBSFN transmissions, MBMS reception in idle may be simultaneous with  paging reception.


3
Conclusion
RAN2 may have to work on for NS-NCT on the following issues.:

Observation 1: the reduced CRS on NCT has impact on measurement configuration and DRX parameters
Observation 2: A different PSS/SSS design on NCT may impact idle UEs during cell selection and reselection procedures and connected UEs for cell search and identification.
Observation 3: If more than 6 subframes can be used for MBSFN transmissions, MBMS reception in idle may be simultaneous with MBMS reception

Proposal1: In the coming work on NCT, RAN2 should consider and discuss the above possible impacts according to the RAN1 conclusions.
4
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