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1. Overall Description:

RAN1 would like to thank RAN2 for the LS on intra-eNB energy saving solutions in R2-104214. 
In the LS, RAN2 asks RAN1 four questions related to the below energy saving (ES) solutions:
a) Decreasing the eNB bandwidth

b) Decreasing the number of eNB transmit antenna port

c) Configuring a number of MBSFN subframes according to the current specification limitation, i.e. up to 5 for TDD and 6 for FDD
RAN1 has discussed the above energy saving solutions and questions raised by RAN2, with the answers given below. 

Question 1 from RAN2:

Does RAN1 see a significant eNB power saving benefit with the above solution a), b) and c)?

RAN1 response to question 1:
Solution (b) can provide significant eNB power savings, such as roughly half of the PA power consumption when reducing from 2 to 1 transmit antenna. The savings are significant independent of implementation.
Solution (c) can provide significant eNB power saving benefits depending on the eNB implementation and the number of configured MBSFN subframes. The MBSFN subframes in (c) can be mostly turned off (one symbol on and half a symbol to turn on/off yields ~2/14 consumption). Assuming the power consumption in light or zero load is P for a normal subframe, the power consumption is about 0.25*P for a MBSFN subframe. The non-MBSFN subframes will consume at least the PA static power consumption (losses converted to heat energy which are independent of PA output power as long as the PA is on) and possibly up to the maximum power, depending on implementation, load, etc.

Solution (a) provides less significant eNB power saving benefits, with the savings depending on the eNB implementation. The reduced bandwidth can save power, but at a reduced benefit because of low PA power efficiency at low output power (for example, using 1/6 of the BW may only provide ½ energy savings). In addition, PA static power consumption (losses converted to heat energy which are independent of PA output power as long as the PA is on) may further limit the benefit of (a). When considering implementations where the RB load (i.e., the effective RBs that are actually used for data or CRS transmission) can dictate the amount of power used, (a) may not offer significant gains for a given RB load. 
Question 2 from RAN2:

1) Does RAN1 see any RAN1 specification impact if the eNB would like to change these aspects while continuing to serve the UEs connected to this eNB as well as the idle UEs camping?
RAN1 response to question 2:

Solutions (a) and (c) have no RAN1 specification impact. For (a), it is assumed that RAN2 mechanisms for RRC signalling are used for connected UE and for idle UE the relevant system information broadcast mechanisms are used to notify (a) and (c) change. For (c), it is assumed that the normal RAN2 mechanisms for changing MBSFN subframe configurations are used  e.g. RRC signalling are used in terms of connected UE as well as system info broadcasting are used in terms of idle UE.

Solution (b) also has no specification impact, but the behaviour when changing the number of antenna ports (NTXA) may vary with UE implementation. NTXA is used to mask the CRC for the PBCH. If the UE blind decodes the NTXA with the PBCH decoding then there is no impact to changing the NTXA. If the UE uses the old NTXA value for PBCH decoding then some PBCH and PDCCH decoding (which uses the NTXA value for Tx Diversity) will be incorrect. If RAN2 considers the NXTA as a type of system information (though not in a SIB) then the UE will perform blind decoding when changed. In other cases, when the UE performs blind decoding for NXTA is an implementation issue.

Question 3 from RAN2:

2) Will increasing the number of MBSFN subframes beyond 5/6 lead to problems for Rel8/9 UE's? I.e. for FDD could subframe 4 be added, and for TDD could subframes 1 and 6 be added?
RAN1 response to question 3:

Increasing the number of MBSFN subframes adding #4 (FDD) and #1/#6(TDD) will not lead to problems for Rel8/9 in RAN1 aspect. It is assumed that RAN2 mechanism for change Paging Occasion are used to notify UE only #9(FDD) or #0/5(TDD) are used for paging.
 Question 4 from RAN2:
Is there a significant power benefit by going to more than 5 (TDD)/6 (FDD) MBSFN subframes?
RAN1 response to question 4:

Assuming any unicast subframes are at full transmit power, the power gain brought by configuring MBSFN subframe is about proportional to the number of MBSFN subframes, so there would be a significant power benefit. 
2. Actions:

To RAN2:
ACTION: 
RAN1 asks RAN2 to take above answer into consideration.
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