3GPP TSG RAN WG1 Meeting #79                                    	                        R1-144788
San Francisco, USA, 17th-21th November 2014	


Source:	Panasonic
Title: 				Remaining topic of small cell on/off
Agenda Item:		6.2
Document for:	Discussion and Decision

Introduction
This document discusses remaining topic on small cell on/off. 
-	Identification of cells not operating on/off
-	Relation to MBMS
 
Discussion
[bookmark: _GoBack]In [78bis-07] email discussion, whether a UE can be configured to perform DRS-based RSRP and RSRQ measurement for all neighbouring cells according to DMTC was discussed.  Our view is for the carrier to perform DRS based measurement, all cells in this carrier can be DRS based measurement as the DRS measurement is configured only for low mobility UEs. On the other hand, even RRM measurement is DRS based measurement, some cells in this frequency are on/off operation and some cells are not on/off operation.  There are four cases of the mobility as shown below and we think additional review is required.
Case 1: 	idle mode intra frequency mobility (= intra frequency reselection)
Case 2: 	connected mode intra frequency mobility (= intra frequency handover)
Case 3: 	idle mode inter frequency mobility (= inter frequency reselection)
Case 4: 	connected mode inter frequency mobility (= inter frequency handover)



Fig.1 Four mobility cases
The connected mode mobility (= handover) (case 2 and 4) is the network based mobility. UE reports RSRP/RSRQ to the current serving cells and UE is handover to the target cell. Therefore, the network can know when the UE is coming to my own cell. As discussed in [1], after the target cell receives the indication from the source cell (Handover request), the target cell can be kept always on. By such network implementation, UE can safely assume the cell is always on. So UE is not required to identify whether the cell is operating on or off.  
Observation 1: Even the target cell is DMTC configured frequency, for connected mode mobility, UE can always assume the target cell is not operating on/off for PCell. So PSS/SSS/PBCH/CRS outside of DMTC is always available for PCell.

The idle mode mobility (case 1 and 3) is UE based mobility. If the cell detected by the UE is more suitable for the camping than current camping cell, the UE reselects to new camping cell. The network does not know when UE is coming to my own cell. Therefore, the cells operating on/off by activation/deactivation should be declared my cell as Barred Cell in order to prevent idle UE camping to this cell. According to TS36.331 section 5.5.2.5, if the UE is unable to acquire the MasterInformationBlock (PBCH), UE considers the cell as barred. This is same from Rel.8 but it can be said that UE autonomously detect whether the cell is operating on/off by activation/deactivation by the detection of PBCH availability for idle mode mobility. In idle mode mobility, UE is not indicated which carriers are DMTC configured carrier.
Observation 2: UE does not know whether the carrier frequency is DMTC configured carrier frequency or not.
Observation 3: UE blindly decide whether the cell is operating on/off by activation/deactivation by the detection of PBCH availability for idle mode mobility. But it is nothing new behaviour from Rel.8.
According to above two observations, some cells are operating on/off and some cells are not operating on/off in the same frequency are backward compatible to existing releases. 
Observation 4: Some cells are on/off and some cells are always on in a carrier frequency is backward compatible to existing releases. 

The mobility related to MBMS is basically to follow above observations. Therefore, to operate MBMS as PCell is no problem. To operate MBMS in on/off operating frequency by idle mobility is also no problem. For MBMS operating cell, UE blindly detect PBCH and further to receive SIB13. Then, idle mode UE can receive MBMS from camping cell. 
Observation 5: MBMS operation on PCell based on connected mode mobility is no problem. 
Observation 6: MBMS operation by idle mode mobility in on/off operating frequency is no problem as far as the network transmits PBCH (=MIB) and MBMS SIBs. 

In order to support MBMS for idle mode UEs in on/off operating frequency, PBCH transmission is required. This means this cell is not operating on/off. So we propose following. This is same as discussed in [78bis-08]. 
Proposal 1: For cells on a carrier frequency, cells performing on/off by activation/deactivation do not transmit MBMS related SIBs and cells transmitting MBMS related SIBs are not performing on/off by activation/deactivation.

As the next step, we need the discussion on how SCell handling on MBMS is realized. In the email discussion of  [78bis-08], we understand following options are discussed.
Option 1.	No MBMS support in the SCell on/off operating carrier
Option 2.	If MBMS is operated in DMTC configured frequency, the SCell never deactivated.
Option 3.	UE blindly detect whether the cell is operating on/off or not.
Option 4.	The network indicates whether the SCell's deactivation is not meant as off.
Option 5.	The network indicates never off via PCID in measurement configuration
Option 6.	The network indicates MBMS operation via MBMS-SAI in MBMS-SAI-InterFreqList

Our view on each option is described as following.
Option 1.	No MBMS support in the SCell on/off operating carrier
The scenario SCell on/off is operated is for small cell. MBMS is more efficient when the large number of UEs are served by the single transmission. When the number of UEs in a cell is a few, actually unicast is more efficient as MBMS is transmitted to the entire coverage even the dip of the fading. Therefore, this is also one possible option for Rel.13.
Option 2.	If MBMS is operated in DMTC configured frequency, the SCell never deactivated.
For the case UE shows MBMSinterestIndication, the network can know whether the UE is listening MBMS. On the other hand, for the case does not show MBMSinterestIndication, the network cannot know UE is receiving MBMS or not. Therefore, it could mean deactivation is never possible for this cell. It has the issue for UE power consumption. In addition, the default status of RRC configuration of SCell is deactivated. Therefore, this is not so reasonable option.
Option 3.	UE blindly detect whether the cell is operating on/off or not.
Even UE is connected mode, MBMS reception itself is UE autonomous behaviour by receiving PBCH and further SIBs. Therefore, UE behaviour is quite similar to the idle mode mobility. For idle mode mobility with MBMS, UE blindly detects PBCH availability and further receives MBMS related SIBs. Therefore, if proposal 1 is agreed for MBMS support of RRC idle within the on/off carrier, we think this option 3 is automatically available. Therefore, if UE detect PBCH and MBMS related SIBs, even deactivation command is received, UE think this cell is not off. This option seems good candidate for MBMS operation.
Option 4.	The network indicates whether the SCell's deactivation is not meant as off.
Even UE is DMTC capable, the network may want to use DMTC RSRP/RSRQ measurement only but not want to use on/off by activation/deactivation of SCell. So SCell is operated as similar to PCell operation. This can avoid some potential side effect of SCell on/off is tied to activation/deactivation. This may be useful but it is not necessary to tie to the discussion of MBMS. This option can be discussed separately from MBMS.
Option 5.	The network indicates never off via PCID in measurement configuration
If cell list of not operating on/off or operating on/off is agreed, this option is available. On the other hand, option 3 is also available if proposal 1 is agreed. Then whether new cell list is required or not can be decided without taking into account MBMS operation in SCell. Our view is such list is not necessary even for RRM perspective. This option can be discussed separately from MBMS but for RRM perspective.
Option 6.	The network indicates MBMS operation via MBMS-SAI in MBMS-SAI-InterFreqList
TS26.346 section 11.2.1.2 says "According to 3GPP TS 36.443 [104], MBMS Service Area Identity is frequency agnostic and can be mapped onto one or more cells.  The specific usage of the MBMS Service Area Identity, or its correlation to other network identification information, is not defined in this specification." Therefore, current signalling is not sufficient to indicate which PCI corresponds to MBMS operating cell. To take this option could mean more RAN2/SA4 work is required. Therefore, we don't recommend this option.

According to above discussion, we propose option 3. This can be formulated as following.
Proposal 2: Even if a UE is configured with DRS based measurement for a serving SCell that is deactivated, UE blindly detects PBCH and MBMS related SIBs availability of SCell as same as non-DRS configured frequency. If PBCH and MBMS related SIBs are available, UE can assume this cell is not operating on/off.

Proposals
We discussed MBMS aspect and on/off. We propose following.
Proposal 1: For cells on a carrier frequency, cells performing on/off by activation/deactivation do not transmit MBMS related SIBs and cells transmitting MBMS related SIBs are not performing on/off by activation/deactivation.
Proposal 2: Even if a UE is configured with DRS based measurement for a serving SCell that is deactivated, UE blindly detects PBCH and MBMS related SIBs availability of SCell as same as non-DRS configured frequency. If PBCH and MBMS related SIBs are available, UE can assume this cell is not operating on/off.
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