3GPP TSG RAN WG1 Meeting #77
R1-142333
Seoul, Korea, May 19 – 23, 2014

Agenda Item:
6.2.3.2.1
Source:
Huawei, HiSilicon
Title:
Other aspects related to small cell on/off and discovery
Document for:
Discussion/Decision
1 Introduction

In RAN1#76, a list of agreements and conclusions were achieved on small cell on/off and discovery, and an LS was sent to RAN2/3/4 [1]. The LS also lists some open issues of small cell on/off and discovery to reduce the transition time:
· How to support DRS-based RSRQ-like measurements

· Potential RAN2 impacts to use the DRS-based measurements in handover, and carrier aggregation activation/deactivation, and dual connectivity procedure (being defined in RAN2)

· Investigate detailed solution(s) of new L1 procedure for activated Scell operating on/off that further reduces transition time

· Specify UE monitoring behavior when DRS(s) is configured for a UE, e.g., 

· Whether DRS can be transmitted when cell is on

· Under what condition(s) UE measurements are based on DRS, and/or CRS

· Whether (and how) cell On/Off states explicitly informed to UE

· Which other signal(s) the UE can assume are transmitted in addition to PSS for enhanced cell discovery

· Details of network assistance/information provided to UEs for performing enhanced cell discovery

· Other aspects related small cell on/off and discovery include RLM, DRX are FFS
In this contribution, we discuss “Other aspects related small cell on/off and discovery include RLM, DRX”. Other open issues are discussed in companion contributions, e.g., [2]
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[4]. This contribution is focused only on small cell on/off based on procedures such as handover procedure, CA activation/deactivation, and dual connectivity procedures; DRX issues for the new L1 procedure is discussed in [2].
2 RLM and DRX

Generally RLM (radio link monitoring) is needed only for a UE to see if it can receive control channels with sufficient decoding probability from the Pcell. In the cases under current study, the Pcell does not generally turn off. Therefore, RLM can still be based on CRS and there is no need for further enhancements of RLM in small cell on/off and discovery. Specifically, there is no need to utilize DRS for RLM purposes, and there is no need to introduce RLM for a Scell.

In a few contributions, DRX (discontinuous reception) enhancements were discussed (see, e.g., [5][6]). For example, the DRX cycle and DRS cycle may be optimized in a way to reduce UE power consumption [5]. However, it seems that this may be done in implementation, since the DRS periodicities allowed in the standards specifications and DRX periodicities may have some overlapping values (such as 40ms, 80ms, etc.). In addition, as either DRX or DRS has long duty cycles, the power consumption concern is generally minor, and hence future reduction of power consumption may be considered as a further enhancement, which is not essential for Rel-12.
In [6], DRX enhancements to enable Pcell on/off were discussed. The DRX on-duration may be used to carry DRS, turning-on signaling, etc. As discussed before, to optimize DRX cycle and DRS cycle is mainly an implementation/further enhancement issue. Furthermore, to allow DRX on-duration to carry PDCCH/PDSCH is already supported in current specifications.
Therefore, we can see that it is not essential to modify RLM or DRX behavior/procedure in Rel-12. Support for enhanced RLM/DRX behaviors may be considered later in future releases if identified as necessary or beneficial.

Proposal: No further enhancements of RLM and DRX for small cell on/off and discovery not involving the new L1 procedure in Rel-12 standardization.

3 Conclusions
In this contribution, we discussed other aspects related small cell on/off and discovery including RLM and DRX. The following is proposed:
Proposal: No further enhancements of RLM and DRX for small cell on/off and discovery not involving the new L1 procedure in Rel-12 standardization.
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