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1 Introduction
In the RAN1#59bis Valencia meeting further discussion took place on Network Energy Savings [1-8]. From a UE perspective, we think it is important to first look at release 8 compatible techniques to achieve Network energy savings (‘green’ network operation) that avoid increasing UE power consumption (negatively impacting consumer experience) and avoid unnecessary redesigns of basic Release 8 features (e.g. CRS-based RRM measurements).  We also think energy reduction should be more focused on HeNBs than eNBs since future networks are likely to have many more HeNBs (on par with WiFi nodes). HeNBs are also likely to have more and longer idle time intervals (when no UE is attached to the HeNB) where the node (HeNB) could DTX (‘shut down’).

2 Release-8 Solutions for Energy Efficiency
Release-8 compatible options are considered for achieving network energy efficiency.

Option 1a – PRACH-detection-driven wakeup: One Release-8 compatible energy efficiency technique is for the DTXed node (no downlink transmissions) to monitor the uplink for PRACH transmission attempts (targeted for other nearby nodes in the network) and if warranted turns itself ‘on’ upon detection to allow potential UE attachement .
Fraction of time active when no UEs (option 1a) = Prob. of False detection x Tnoactivity
Option 1b – PRACH-detection-driven wakeup Another Release-8 compatible energy efficiency technique is for a network node in the ‘vicinity’ of a DTXed node to detect UE Release-8 PRACH transmissions (targeted for the network node) and determine if the DTXed node should instead be enabled to service the UE.
Option 2 – Periodic wakeup: Another Release-8 compatible energy efficiency technique is for a DTXed node to wake up periodically to normal operation and transmit (CRS, PBCH, SCH, S-RNTI PDCCH and SIBs) and attempt detection of PRACH transmissions for some amount of time (e.g. 40 seconds out of every 200 seconds).  If PRACH transmission is detected then the node would stay in active mode (after subsequent RACH response)  until no UEs are detected/attached for some second time interval. To further minimize ‘on’ time the node can use MBSFN subframes such that it transmits only on subframes 0, 4, 5, and 9 (for FDD).  Further power reduction (depending on PA architecture) might be achieved by only operating in the 1.4MHz bandwidth mode (on subframes 0,4,5,9) with a single transmit antenna although reconfiguration (to desired bandwidth and number of antennas) would be needed after a UE PRACH transmission is detected and the corresponding UE enters the active state.
Fraction of time active when no UEs (option 2) = (40/200) x (4/10) = 8/100
3 Conclusion
Several release-8 compatible options are presented having no impact to basic release 8 UE functionality and allow the network node to fully DTX for significant time intervals.  

Option 1a:- A DTXed node monitors PRACH and enters normal operation (resumes downlink transmissions of CRS, SCH, PBCH, … etc) upon detection of a PRACH transmission (targeted for a different network node). It then remains in normal operation waiting for a UE to successfully attach else it reenters DTX state (monitoring uplink only) after a time interval of no UE activity (Tnoactivity).

Fraction of time active when no UEs (option 1a) = Prob. of False detection x Tnoactivity
Option 1b:- The network node is able to DTX all downlink transmissions until network enables it into normal operation upon detection of PRACH transmission in ‘vicinity’ of the DTXed node by another network node (the target of the PRACH).
Option 2:- A DTXed node (no need to monitor uplink in this case) periodically leaves DTX state to enter normal operation for (e.g.) 40 seconds out of every 200 seconds and remains in normal operation state upon detection of a PRACH transmission or receiving a handoff.  It then remains in normal operation for UE to successfully attach else it enters DTX state after a time interval of no UE activity. Further power reduction during normal operation is achievable with other techniques such as only transmitting on subframes 0,4,5,9 (FDD), single antenna Tx, … etc.
Fraction of time active when no UEs (option 2) = (40/200) x (4/10) = 8/100

Option 3:- Of course it is possible to simply restrict downlink transmissions to subframes 0,4,5,9 (FDD) by indicating the other subframes (1,2,3,6,7,8) as MBSFN. 

Fraction of time active when no UEs (option 2a) = (4/10)
Options (1a, 1b, 2) could be left up to network implementation/operation and depends on network topology and node coverage and network node inter-communication.  Some 3GPP signaling may be useful but is not strictly necessary.  Finally, a combination of the options above could be used in a network depending on node type (macro, femto, relay, etc) as well as the coverage situation and perhaps some consideration of emergency (e.g. 911) service requirements.
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ANNEX A
With 40ms SI windows then ~11% active subframes for SIBs and 17.5% for 20ms SI windows. Can try to restrict SIBs to subframes 0,4,5,9 (FDD) on only transmit on those subframes.
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Figure 1 – SI timing information
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Figure 2 – PBCH and SCH timing.
