3GPP TSG RAN WG1 Meeting #78

R1-143168
Dresden, Germany, 18th – 22th August 2014
Agenda Item:
7.2.1.2.1
Source:
LG Electronics

Title:
Remaining issues related to cell on/off for hand-over and dual connectivity scenarios
Document for:
Discussion and decision
1 Introduction
In Small cell enhancement WID [1], it is described that cell on/off can use existing hand-over and dual connectivity procedures. This contribution discusses remaining issues related to cell on/off operation related to hand-over and dual connectivity. 
2 Discussions

It is currently under the discussion whether to allow fast time-scale cell on/off procedure based new L1 procedure or not. Depending on the solution, some approaches may be applicable to hand-over and dual connectivity cases, yet, some approaches may not be applicable to hand-over and dual connectivity scenarios. For example, cross-carrier scheduling based implicit cell on/off procedure cannot be applied to PCell as it is limited to SCell operation. To determine whether to apply fast on/off L1 procedure to PCell, the benefits need to be clarified. Considering that, in most cases, PCell can be macro layer which may not easily deploy fast time scale cell ON/OFF to support legacy UEs and also potential impacts on RLM and other related procedures by adopting fast time scale cell ON/OFF in PCell, we propose that fast time scale ON/OFF is not applied to PCell and pSCell in dual connectivity. 

Proposal 1. Fast time scale ON/OFF is not applied for either PCell or pSCell. 

If fast time scale ON/OFF is not assumed in PCell, it can be assumed that when a cell becomes activated (or connected to the UE), the cell transmits legacy signals. Since, we agreed that no new RRC_IDLE UE behavior is specified, it can be assumed that the cell cannot turn off until it does not have any associated UE including RRC_IDLE UEs. Since the cell transmits legacy signals as long as a UE is connected, from a UE perspective, all the procedures including RLM can be reused without any enhancement. 
Proposal 2. From  a UE perspective,  PCell or pSCell does not turn off and transmits legacy signals. 
Proposal 3. No enhancement on RLM is needed in Rel-12. 

Though that DRX is considered as one of candidate as a new L1 procedure to further reduce ON/OFF transition time, DRX operation at least for PCell or pSCell does not require any enhancements as legacy signals are transmitted by PCell and pSCell. 

Proposal 4. No enhancements on DRX at least for PCell and pSCell is needed in Rel-12. 
In case a target cell performs cell ON/OFF whereas the source cell may not perform cell ON/OFF, from the measurement perspective, the network needs to compare measurement results based on CRS (for the source cell) and DRS (for the target cell). Since DRS includes CRS and optionally CSI-RS, there could be potentially two cases of comparisons – (1) legacy CRS based measurement and DRS-CRS based measurement and (2) legacy CRS based measurement and DRS-CSI-RS based measurement. In our view, the second case does not have to be supported as we do not see a major scenario where a UE is hand-overed from a cell to a TP in a shared cell ID scenario. For the first case, as long as RSRP/RSRQ based on DRS-CRS is comparable to RSRP/RSRQ based on legacy CRS, we see no enhancement is needed. 
Based on the measurement, to have successful hand-over operation, as mentioned by a few contributions, we also consider that from a UE perspective, the target cell becomes ON-state once the hand-over command has been received by the UE. In other words, the target cell will transmit CRS, and necessary system information and control information once hand-over command is triggered and hand-over is accepted by the target cell. 

Proposal 5. Any new measurement trigger event to compare measurements based on legacy CRS and DRS-CSI-RS is not introduced in Rel-12. 

Similar to PCell, we consider similar assumptions and procedures can be applied to pSCell in dual connectivity scenario. In other words, if a UE is configured with pSCell or SCG, a UE can assume that pSCell is ON-state until SCG or pSCell is released. During activated time, a UE can further assume that legacy signals are transmitted by pSCell.

3 Conclusions

This contribution briefly discussed remaining issues of cell ON/OFF operation applied for hand-over and dual connectivity scenarios. The following summarizes the proposals. 

Proposal 1. Fast time scale ON/OFF is not applied for either PCell or pSCell. 

Proposal 2. From  a UE perspective,  PCell or pSCell does not turn off and transmits legacy signals. 
Proposal 3. No enhancement on RLM is needed in Rel-12. 

Proposal 4. No enhancements on DRX at least for PCell and pSCell is needed in Rel-12. 
Proposal 5. Any new measurement trigger event to compare measurements based on legacy CRS and DRS-CSI-RS is not introduced in Rel-12. 
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