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Discussion and Decision
1. Introduction
In RAN#48 meeting, the intra-eNB energy saving was included in the study item on network energy saving for LTE [1]. In RAN2#70bis meeting, the way forward of intra-eNB energy saving was discussed in [2] and there was a LS to RAN1/4 to ask RAN1 to confirm the significant eNB power benefit with intra-eNB solutions, including decreasing the number of eNB antenna method.
Based on the incoming LS from RAN1, the decreasing the number of eNB antenna method is analyzed in this paper.
 2. Discussion
In RAN2#70 meeting, an energy saving related paper [3] is discussed and the conclusion is: 

If companies want this type of change, first RAN1 should confirm the power gain.
In the incoming RAN1 LS [4], RAN1 has indicated that changing number of transmit antennas (NTXA) can provide the system with significant gains. At the same time RAN1 also indicated that in some cases part of the saving will be offset by an increase of power on the transmitting antenna ports to avoid coverage reduction, depending on the eNB implementation.
Proposal 1: it proposes to capture changing NTXA method in energy saving TR as intra-eNB energy saving baseline.
Furthermore, RAN1 also indicates that potential power savings will be highly dependent on how fast any of the mentioned features can be activated and deactivated, with greater benefit being available the faster the configuration can be changed up to the speed that resources are allocated by the system [4]. If the UE does not assume that the number of antenna ports configured by the eNB always keeps unchanged at a modification period boundary following a system information change notification, network can change the NTXA according to the load changing, and more energy saving gain can be obtained. In order to support more energy saving gain we propose RAN2 to clarify that the number of antenna port configured by the eNB may be changed at a modification period boundary following a system information change notification. The notification mechanism of the changing NTXA to UE aligns with system information change notification.
Proposal 2: it proposes RAN2 to clarify that the number of antenna port configured by the eNB may be changed at a modification period boundary following a system information change notification. The notification mechanism of the changing NTXA to UE aligns with system information change notification.
According to the incoming LS from RAN1, it is not obvious whether NTXA is system information or not for RAN1. If RAN2 considers the NTXA as a type of system information (though not in a SIB) then the UE will perform blind decoding when changed. If not, UE behaviour may vary with different implementation.
It is well know that the NTXA is important system information that is moved outside of the SIB and MIB. There is no corresponding description on if the NTXA is system information or not and if the UE blind decodes the NTXA with the new PBCH decoding when UE receive the system information changing indication in paging. In order to uniform the UE behavior when UE receives the system information changing indication, we propose RAN2 to clarify if the NTXA is system information.
There may be some legacy UE which did not blind decode the NTXA with the new PBCH decoding in its implementation, and there will be impact on this kind of idle mode UE and connected mode UE if the NTXA is changed.

For idle mode UE, a legacy UE camping on this cell will be not able to obtain the PBCH. According to section RRC 5.2.2.5 of RRC [4] if PBCH (MIB in RAN2) is missing, that UE will consider the cell as barred and will perform re-selection to neighbor cell. After 300s, the UE may re-select to this cell. So there is no big problem to the idle mode UE if the changing NTXA is not so frequent.

For connected mode UE, Connected legacy UE who does not detect the new NTXA may be not able to decode PDCCH/PDSCH. There are some solutions to avoid it.

· If there is significant and connected legacy UE in that cell, the NTXA method for that cell can be suspended. 

· Based on the release version of connected UE, the eNB can know if one UE support to re-decode PBCH blindly and then decide whether to start NTXA method for energy saving.

· Handover the UEs to another cell before changing NTXA, e.g. MLB can be used.
· Allow rel-8/9 UE to re-access.
For long views, we propose RAN2 to agree that the NTXA is type system information for more Significant eNB energy savings through dynamic NTXA changing and uniform UE behavior.

Proposal 3: it proposes RAN2 to clarify if the NTXA is system information in 36.331 and agree the NTXA as a part of system information to support the on-the-fly change of eNB NTXA for energy saving and uniform UE behavior.
3. Conclusion

Based on the incoming LS from RAN1 and the above discussion, it proposes
Proposal 1: it proposes to capture changing NTXA method in energy saving TR as intra-eNB energy saving baseline.
Proposal 2: it proposes RAN2 to clarify that the number of antenna port configured by the eNB may be changed at a modification period boundary following a system information change notification. The notification mechanism of the changing NTXA to UE aligns with system information change notification.
Proposal 3: it proposes RAN2 to clarify if the NTXA is system information in 36.331 and agree the NTXA as a part of system information to support the on-the-fly change of eNB NTXA for energy saving and uniform UE behavior.
By the way, the corresponding CR is appended here for reference.
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5.2.1.3
System information validity and notification of changes

Change of system information (other than for ETWS and CMAS) only occurs at specific radio frames, i.e. the concept of a modification period is used. System information may be transmitted a number of times with the same content within a modification period, as defined by its scheduling. The modification period boundaries are defined by SFN values for which SFN mod m= 0, where m is the number of radio frames comprising the modification period. The modification period is configured by system information.

When the network changes (some of the) system information or number of antenna port, it first notifies the UEs about this change, i.e. this may be done throughout a modification period. In the next modification period, the network transmits the updated system information. These general principles are illustrated in figure 5.2.1.3-1, in which different colours indicate different system information. Upon receiving a change notification, the UE acquires the new system information immediately from the start of the next modification period. The UE applies the previously acquired system information until the UE acquires the new system information.
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5.2.2.3
System information required by the UE

The UE shall:

1> not assume that the number of antenna port configured by the eNB always keeps unchanged at a modification period boundary following a system information change notification;
1>
ensure having a valid version, as defined below, of (at least) the following system information, also referred to as the 'required' system information:

2>
if in RRC_IDLE:
3>
the MasterInformationBlock and SystemInformationBlockType1 as well as SystemInformationBlockType2 through SystemInformationBlockType8, depending on support of the concerned RATs;

2>
if in RRC_CONNECTED:
3>
the MasterInformationBlock, SystemInformationBlockType1 and SystemInformationBlockType2 as well as SystemInformationBlockType8, depending on support of CDMA2000;

1>
delete any stored system information after 3 hours from the moment it was confirmed to be valid as defined in 5.2.1.3, unless specified otherwise;

1>
consider any stored system information except SystemInformationBlockType10, SystemInformationBlockType11 and systemInformationBlockType12 to be invalid if systemInfoValueTag included in the SystemInformationBlockType1 is different from the one of the stored system information;
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