3GPP TSG-RAN3 Meeting #84 
R3-141048
Seoul, Korea, May 19 - 23, 2014
Title: 
RAN3 Consideration for Small cell on/off and discovery
Source: 
Huawei

Agenda item:
24
Document for:
Disc
1   Introduction

For semi-static on/off schemes, the small cells may be turned on/off semi-statically. With possible enhancements, the feasible time scales of semi-static on/off schemes may reduce to tens of milliseconds level. In RAN3 #83bis, we studied the general framework and principles for configuration of DRS based measurements in order to support small cell on/off and discovery, followed by the discussion on which guidelines RAN1/RAN2 need to provide for RAN3 to complete the specification work. In the RAN1#76bis and RAN2#85bis, there are some further progress and agreements on this topic. In this contribution, we analysis whether we can get a conclusion on RAN3 impact by small cell on/off and discovery.
2    Discussion

2.1   Overview of RAN1 progress
2.1.1   Discovery signal(s) and measurements 

When a UE is in the proximity of a turned-off small cell, the network would decide to handover the UE to the small cell, taking into account of UE measurements and load balancing/shifting considerations. Hence it means a UE need perform neighbour small cell search and measurement even if the cell is in OFF state. RAN1#76bis further discussed the DRS design, and it was agreed that DRS comprise both PSS and SSS. Additional reference signal(s) comprised by DRS include CRS and/or CSI-RS. RAN1 will continue the evaluation and down select the following alternatives in the RAN1#77 meeting.
As we pointed out already, all candidate discovery reference signal (DRS) structures can not be directly derived from neighbour cells’ PCIs by the UE. The candidate DRS is chosen from one or several of the legacy signals, e.g., PSS, SSS, CRS and CSI-RS, with possibly different transmission duty cycles. Figure 2 shows one example DRS framework to enhance discovery. Therefore, for DRS based cell discovery, the UE need obtain the necessary information, including measurement location and period of DRS optional and timing information, for e.g. a cluster of coordinated small cells from the eNB. Such kind of assistance information is beneficial for improving the discovery performance and for reducing the UE detection complexity and power consumption. Therefore, serving eNB of the UE need have an idea of the configuration of neighbour small cells’s DRS optional and timing information in order to notify the UE to facilitate DRS based cell discovery and measurement. 
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Figure 1: Framework for enhancement of discovery [3]
Observation 1: serving eNB need have an idea of the necessary information, including configuration of DRS and timing information, in order to notify the UE to facilitate DRS based cell discovery and measurement.  
For enhanced discovery procedure, it agreed that UE can be configured with at least one DRS measurement timing configuration per frequency. [4]And the DRS measurement timing configuration indicates when UE may perform cell detection and measurement based on DRS. It is noted that UE can detect multiple cells based on a DRS measurement timing configuration on the frequency. The DRS measurement timing configuration includes at least period and offset and potentially duration, which reference timing for the offset is serving cell timing. This means serving eNB need know not only the DRS measurement timing configuration of neighbor cells and timing offset between serving eNB and neighbor eNBs. Otherwise, it is assumed that small on/off is employed in synchronized network. However, this issue also exists in Dual Connectivity topic, which is still under discussion in RAN2. Therefore, it is preferred to employ same solution as that in Dual Connectivity and pending on RAN2 input.
Observation2: as for synchronization timing information, it is preferred to employ same solution as that in Dual connectivity, and it is pending on RAN2 input.
There are two options:

· Alt 1: to communicate the DRS resource configuration and/or DRS measurement information between eNBs over X2;
· Alt 2: to configure the DRS resource configuration and/or DRS measurement information of neighbour eNBs by OAM;

It depends whether the structure of a given cell’s DRS is not too complexity or not and how frequent it will be updated. 
For example, following table lists 3 possible DRS design options from LS:

	Option DRS1
	Option DRS2
	Option DRS3

	PSS , SSS, CRS
	PSS , SSS, CSI-RS
	PSS , SSS, CRS, CSI-RS


If CSI-RS is used for DRS, the configuration information may also include CSI-RS resources used by small cells. It would cost more large volume IE to configure than that of CRS, as in option DRS1. It is prefer to use Alt 1 for option DRS 1, while using Alt 2 for option DRS2/DRS3. And it also need take the number of neighbour small cells into account. Especially, the updated frequency of the configuration information influences the selection between X2 and OAM. Although it seems it is a kind of static or semi-static configuration, the final decision will provided by RAN1.

Proposal 1: whether to communicate the DRS resource configuration and/or DRS measurement information between eNBs over X2 or to configure the DRS resource configuration and/or DRS measurement information of neighbour eNBs by OAM depends on RAN1’s input.
2.1.2   New L1 procedure for activated SCell
In RAN1, the new L1 procedure for activated SCell to further reduce the transition time is now under extensive discussion. In the new L1 procedure, SCell on/off status will be indicated to the UE. Several candidates are agreed in last RAN1 meeting, for example, group DCI on PCell to indicate SCell on/off, cross-carrier scheduling from PCell to explicitly indicate SCell on, SCell on/off indication by DRS, and UE autonomous SCell on/off state detection based on CRS/PDCCH, etc. Therefore, it only impacts on Uu interface, without impact on RAN3 specification. 
Proposal 2: It is no impact on RAN3 specification by the new L1 procedure for activated SCell.
2.2   Overview of RAN2 progress

In last RAN2 meeting, it achieved an agreement that no new idle mode UE behaviour is expected for small cell on/off in Rel-12. Obviously, the agreement has no contribution to push RAN3 progress. Hence, analysis on RAN3 impact by small cell on/off and discovery is still pending on further RAN2 input.
Proposal 3: Analysis on RAN3 impact by small cell on/off and discovery is still pending on further RAN2 input.
3   Conclusion
Observation 1: serving eNB need have an idea of the necessary information, including configuration of DRS and timing information, in order to notify the UE to facilitate DRS based cell discovery and measurement. 
Observation2: as for synchronization timing information, it is preferred to employ same solution as that in Dual connectivity, and it is pending on RAN2 input.
Proposal 1: whether to communicate the DRS resource configuration and/or DRS measurement information between eNBs over X2 or to configure the DRS resource configuration and/or DRS measurement information of neighbour eNBs by OAM depends on RAN1’s input.
Proposal 2: It is no impact on RAN3 specification by the new L1 procedure for activated SCell.
Proposal 3: Analysis on RAN3 impact by small cell on/off and discovery is still pending on further RAN2 input.
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