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1
Introduction 

In the RAN plenary document reviewed in the last RAN WG2 meeting, the following aspects were confirmed as being necessary issues to handle in order to ensure forward compatibility for a Rel-8 UE entering a network supporting MBMS in Rel-9 and beyond. 

1) Signalling support to ensure the UE is aware which subframe is of MBSFN type in mixed carrier. 

2) UE functionality should be specified in handling PCFICH, PDCCH and PHICH in MBSFN subframes
3) UE functionality should be specified in terms of handing cell specific RS(s), which are fewer in MBSFN subframes than in non-MBSFN subframes
4) UE functionality should be specified in terms of CQI measurement performance in case of MBSFN subframes allocation
UE functionality should be specified in terms of CQI measurement performance for MBSFN subframes and non-MBMS subframe

In the last meeting we substantially completed the work on signalling of MBSFN subframes to the UE. What remains to be agreed was the indication of a dedicated carrier to the UE. 
2           Discussion
 
Per the current Stage 2 specification, TS 36.300, a MBMS-dedicated cell has the following attributes:

15.2.1
MBMS-dedicated cell

When a cell belongs to a frequency layer dedicated to MBMS transmission:

-
MTCH and MCCH are mapped on MCH or DL-SCH (FFS) for p-t-m transmission;

-
No uplink;
-
No counting mechanism in another (unicast) cell supported;

-
No support for unicast data transfer in the cell;

-
The occurrence of paging messages on the frequency layer dedicated to MBMS transmission is FFS:

At the current time there has been no discussion and agreement on the issue of what if any SIBs will be transmitted over a MBMS-dedicated cell. TS36.331 includes the following text:
5.2.2.3
System information required by the UE

The UE shall

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 messages as well as SystemInformationBlockType2 through SystemInformationBlockType8, depending on support of the concerned RATs;

2>
if in RRC_CONNECTED:
3>
the MasterInformationBlock, the SystemInformationBlockType1 and the SystemInformationBlockType2 messages;

1>
consider any stored system information to be invalid if it was received more than 6 hours ago;

1>
consider any stored system information to be invalid if the value tag included in the SystemInformationBlockType1 message transmitted on BCCH is different from the one of the stored system information;

5.2.2.5
Essential system information missing

The UE shall

1>
if in RRC_IDLE and the cell does not transmit the MasterInformationBlock, the SystemInformationBlockType1 or the SystemInformationBlockType2:

2>
Consider the cell to be barred in accordance with TS 36.304 [4].

The current text mandates UE behaviour only in RRC_IDLE. This might be sufficient since it is not expected that a MBMS dedicated cell would be deployed on the same carrier along with a unicast/mixed cell deployment. In RRC_CONNECTED all cell transitions are through the handover mechanism. In RRC_IDLE the UE will search for only those inter-frequency carriers that are listed in the neighbor list. 
Based on the above text, the specifications require the UE to have acquired MIB, SIB1 and SIB2 to consider the cell to be a candidate for cell selection and reselection. If it does not find any one of these system information blocks then it considers the cell to be barred. The current text does not mandate the UE to consider a cell to be barred if it does acquire the MIB, SIB1 and SIB2 but does not find necessary information related to the uplink, for e.g. RACH information. Since we have not concluded on what system information blocks will be transmitted on the dedicated cell and what the contents need to be, it might be prudent to consider clarifying the UE behaviour to consider the cell to be barred if uplink related information is missing for e,g. in SIB2.
The ASN.1 for SIB2 currently requires a mandatory presence for RadioResourceConfigCommonSIB which mandatory includes within it RACH-ConfigCommon. The presence of these fields being set to mandatory means that in Rel-8 a network cannot transmit SIB2 without transmitting RACH configuration information.  

The first requirement this poses on a Rel-9 dedicated cell is that it would need to omit the transmission of at least one of MIB, SIB1 and SIB2, with SIB2 being the most likely candidate, to ensure appropriate Rel-8 UE behavior. This is because the network cannot omit RACH-ConfigCommon based on the current Rel-8 ASN.1, RACH-ConfigCommon being mandatory. If this is concluded as the way forward then we would essentially be deciding that in Rel-9 there would be some change to the structure of system information involving the MIB, SIB1 and SIB2 – either one or all of them could be impacted – in the case of a Rel-9 MBMS dedicated cell. 

If we move away from the current structure of MIB, SIB1 and SIB2 for the dedicated cell, then a Rel-9 UE that is not MBMS capable would continue to behave as a Rel-8 UE – both UEs would avoid camping on the MBMS dedicated cell as desired. A Rel-9 MBMS capable cell would however first attempt to acquire MIB, SIB1 and SIB2, and on failing to acquire any one of MIB, SIB1 and SIB2, depending on user interest/action may continue to look for other to-be-defined SIBs before “camping” on the MBMS dedicated cell or look for another carrier to camp on. How this intersects with paging would need to be discussed in greater detail during Rel-9 discussions. 

Another option would be to make the RACH-ConfigCommon IE to be optional in SIB2 in Rel-8. This would give some freedom in the definition of system information block definition for dedicated cell in Rel-9. A Rel-8 UE and a Rel-9 UE not capable of supporting MBMS would both bar a MBMS dedicated cell due to the lack of RACH-ConfigCommon; the behaviour of the MBMS capable Rel-9 UE would be subject to other inputs such as what the user is interested in and how paging is handled, etc.
In principle, using mechanisms that are under the control of RAN WG2, we have the following options:

Option 1: Make RACH-ConfigCommon OPTIONAL in RadioResourceConfigCommonSIB which is included as a mandatory element in SIB2. Change the behaviour of the UE to bar a cell only if RACH configuration is not included in SIB2 – while more limiting than the current definition, it is not obvious that we need the broader definition we have today.

Option 2: Continue with the current broad behaviour wherein a UE bars a cell if any of MIB, SIB1 and SIB2 are absent. In Rel-9, we will presumably identify alternate SIB structures for the MBMS dedicated cell along with alternate UE behaviour for barring a cell due to lack of system information. With this option, no changes would be needed to the current specification. 
3
Conclusions

Per the definition of the MBMS-dedicated cell, the cell has no uplink. This therefore should be the basis for barring the cell from a MBMS perspective for a Rel-8 UE and prevent it from camping on it. Currently, we have specified a much broader behaviour in terms of when a UE bars a cell – this behaviour requires the network to mandatory transmit the MIB, SIB1 and SIB2 on any carrier where it desires a Rel-8 UE to camp on. Continuing with this broad behaviour also means that we have implicitly made a decision to change the SIB structure (what ever it may be) for a MBMS dedicated cell in Rel-9. If some freedom is desired during Rel-9 specification work, Option 1 provides some flexibility and re-use of Rel-8 SIB definitions and UE behaviour. Option 2 requires no changes to the current specification.
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