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1 Introduction

In RAN4#63 meeting, RAN4 received a LS from RAN1 on the RS for additional carrier types for carrier aggregation enhancement [1]. In the LS RAN1 has reached the following agreements for the new carrier type work, extracted again below for information:
Agreement:
· New carrier type can carry 1 RS port (consisting of the Rel-8 CRS Port 0 REs per PRB and Rel-8 sequence) within 1 subframe with 5ms periodicity

· This RS port is not used for demodulation

· FFS how RSRP measurements would then be handled for the NCT 

· Bandwidth of the RS port is FFS until RAN1#69 between one of:

a) full system BW, and

b) min(system BW, X) where X is selected from {6, 25}RBs

c) configurable between full system BW and min(system BW, X)

Agreement (for unsynchronised cases): Rel-8 PSS/SSS sequences are transmitted.

RAN1 would like to seek guidance from RAN4 on the following issues:

· From the perspective of time and frequency tracking accuracy, which bandwidth (as listed in the agreement above) is considered as sufficient?

· How should the RRM measurements be handled for the new carrier type?

· If the RRM measurements are performed based on the RS port described above, which bandwidth (as listed in the agreement above) is considered as sufficient?
In this contribution, discussions on the issues raised in the LS in [1] were provided and proposals were made to help RAN4 to draft a response LS.
2 Discussion
Time and frequency synchronization and tracking and RRM measurement of NCT will be discussed respectively.

· Time and Frequency Synchronization and Tracking
PSS/SSS are used to process time and frequency synchronization [2]. PSS/SSS are only located in the central 6PRB in system BW. So, 6RB is sufficient and the measurement BW of PSS/SSS needs not to be expanded. Though the CRS also have some contribution to the time and frequency synchronization/tracking, its function weakens since its period is widened to every 5ms as PSS/SSS. So the main contributing part is the PSS/SSS. Note also that using wider CRS measurement bandwidth will significantly increase the CRS overhead. 
· Proposal 1: The measurement BW of PSS/SSS needs not to be expanded, so the measurement BW scheme b) is desirable for time and frequency synchronization and tracking.
· The RRM measurement of NCT

In the frequency domain, CRS REs are distributed on every six sub-carriers are used for RRM measurement [3]. In the time-domain, it is proposed that CRS is transmitted in one sub-frame with 5 ms periodicity in port 0 for the purpose of energy saving and reduction of CRSs interference (inter-cell interference).
However, the measurement of CRS used to be an important indicator of the channel quality and conditions of a cell. Reducing the interference of inter-cell CRS channel blindly will lead to over-optimistic estimation of the cell channel quality. And a possible result is that UE cannot handle handover in time when the cell channel quality becomes less than the threshold which will impact the connection between UE and network. So, reducing the interference of inter-cell CRS channel blindly may be undesirable.

The measurement of CRSs should be able to reflect the real quality of transmission channel sufficiently. That is to say, the interference reduction of CRS channel and other transmission channel should be balanced to the same degree.
· Proposal 2: Interference reduction of CRS should take into consideration with CRS-based channel quality measurement and energy saving.

With the trend of heterogeneous network, inter-cell interference may increase since the coverage of network nodes with different system frequency bands may overlap. Narrow-band measurement may be not sufficient to reflect channel quality of the whole system bandwidth especially in cell edge. 
The CRS density reduction in time-domain is likely to impact the R8/9/10 requirements. So, further simulation evaluation will be needed to study the impact. And the RSRQ measurement performance may be different from different simulation scenarios, so the decision of the proper scenario is urgent.
Note that the RRM measurement includes not only the RSRP measurement but also the RSRQ measurement. The RSRQ measurement is widely used in RRM measurement and it provides additional information when RSRP is not sufficient to make a reliable handover or cell reselection decision. 
3 Conclusion
In this contribution, we provided our views on the RAN1 LS and some proposals are put forward to facilitate the LS response drafting. A tentative response has been provided in the Appendix below. 
Proposal 1: The measurement BW of PSS/SSS needs not to be expanded, so the measurement BW scheme b) is desirable for time and frequency synchronization and tracking.
Proposal 2: Interference reduction of CRS channel should be handled properly, i.e. the interference reduction of CRS channel and other transmission channel should be to the same degree
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Appendix

----------------------------------------------- LS content starts--------------------------------------------------------
1. Overall Description:

RAN4 would like to thank RAN1 for the liaison statement (LS) in R1-121900 regarding the RS for additional carrier types (i.e. NCT work) for carrier aggregation enhancement. RAN4 also understands that NCT work has been moved to Release-12 under a new work item. However, RAN4 has performed studies into the LS and would like to provide the following views: 

· From the perspective of time and frequency tracking accuracy, which bandwidth (as listed in the agreement above) is considered as sufficient?

From the perspective of time and frequency tracking accuracy, PSS/SSS which is same as legacy carrier types are used. PSS/SSS only requires 6 RBs measurement bandwidth due to its central location in the system bandwidth. UE potentially could supplement the time/frequency tracking with the reduced density CRS symbols. Therefore, the measurement bandwidth of PSS/SSS need not be expanded and bandwidth Option 2 could be more desirable from UE implementation perspective.    

· How should the RRM measurements be handled for the new carrier type?

· If the RRM measurements are performed based on the RS port described above, which bandwidth (as listed in the agreement above) is considered as sufficient?

For RRM measurement, further simulation evaluation will be needed to study the impact under realistic simulation scenarios. However, RAN4’s initial view is that CRS density reductions will inevitably impacting the Rel-8/9/10 requirements (e.g. RSRP measurement accuracy). Therefore, there is a trade-off between CRS interference reduction, channel measurement accuracy and energy efficiency. 
----------------------------------------------- LS content ends--------------------------------------------------------

