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Discussion and decision
1 Introduction

In RAN2#105 meeting, following agreement was made.

Agreements

- Rel-16 non-BL UEs supporting CE mode can operate in CE mode in both idle and connected mode in standalone deployment regardless of whether criterion S for normal coverage is fulfilled.

- FFS if legacy non-BL UEs supporting CE mode can operate in CE mode in both idle and connected mode in standalone deployment regardless of whether criterion S for normal coverage is fulfilled.
- Introduce signalling in SIB1-BR to enable using the LTE control channel region for broadcast transmission assuming that only an indicator is needed.

- FFS: Introduce signalling in a dedicated message to enable using the LTE control channel region for DL unicast transmission.

- Introduce UE capability to indicate that UE supports unicast PDSCH reception in LTE control channel region.

In RAN2#105bis, following agreement was made.

Agreements

- RAN2 agrees with the intention that non-BL UEs should be able to camp in a standalone cell when it is not possible to acquire SIB1.
In this contribution, we discuss the impact for non-BL UEs to operate in standalone deployment.
2 Discussion
In Rel-12, it was discussed that UE requirement to consider/treat the cell as barred for 300s when being unable to acquire MIB/SIB1/SIB2 could prevent the user from getting service and UE might perform uplink transmissions to “non-best” cell while in the coverage of the 300s-barred cell which will create interference and consume system capacity [2]. Therefore, the barring was relaxed when UE is unable to acquire the MIB/SIB as indicated below highlighted in the TS 36.304 section.

	When cell status "barred" is indicated or to be treated as if the cell status is "barred",

-
The UE is not permitted to select/reselect this cell, not even for emergency calls.

-
The UE shall consider other cells for cell selection/reselection according to the following rule:

-
If the cell is to be treated as if the cell status is "barred" due to being unable to acquire the MasterInformationBlock (or MasterInformationBlock-NB), the SystemInformationBlockType1 (or SystemInformationBlockType1-BR message or SystemInformationBlockType1-NB), or the SystemInformationBlockType2 (or SystemInformationBlockType2-NB):

-
the UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.

-
the UE may select another cell on the same frequency if the selection criteria are fulfilled.

-
the UE may select the same cell in normal coverage if the UE was barred in the cell due to being unable to acquire MasterInformationBlock, SystemInformationBlockType1-BR, or SystemInformationBlockType2 in enhanced coverage, but was able to acquire MasterInformationBlock, SystemInformationBlockType1, and SystemInformationBlockType2 in normal coverage, if the selection criteria are fulfilled.

-
else

-
If the cell is a CSG cell:

-
the UE may select another cell on the same frequency if the selection/reselection criteria are fulfilled.

-
else

-
If the field intraFreqReselection in field cellAccessRelatedInfo in SystemInformationBlockType1 (or SystemInformationBlockType1-BR message or SystemInformationBlockType1-NB) message is set to "allowed", the UE may select another cell on the same frequency if re-selection criteria are fulfilled.

-
The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.




Therefore, today if UE is unable to acquire the SIB or SIB-BR from a cell, it is up to UE whether to exclude the barred cell or not for cell selection/reselection. If the UE does not exclude the barred cell, then the cell could still be the best cell and reselected.
Observation 1. Today it is up to UE whether to exclude the cell for reselection or not if the cell is treated barred due to being unable to acquire the SIB1 or SIB1-BR, therefore the barred cell could be (re)selected.
If a non-BL UE is operating in wideband (WB) mode and acquiring WB SIBs (i.e. SIB1/SI messages) in a cell during the cell reselection cycle, the UE may not exclude the cell as candidate even if it is not able to acquire the SIB1 in the cell. For example, if the non-BL UE goes out of coverage, the non-BL UE may try to find the cell acquiring SIB-BR in which case it will be able to operate in the eMTC only cell based on cell selection/reselection parameters provided in SIB1-BR. Therefore following agreement was made in RAN2#105bis.
RAN2 agrees with the intention that non-BL UEs should be able to camp in a standalone cell when it is not possible to acquire SIB1.
Based on this agreement, there is a need to assist non-BL UE that can only operate in wideband mode to avoid such standalone eMTC cell. If a non-BL UE that operates only in wideband mode detects an eMTC only cell which does not broadcast the legacy normal SIBs, then the UE may still include it as candidate cell for cell selection/reselection. This results in more power consumption and delay in service not only for UE not supporting CE mode but also for non-BL UE wishing to operate in wideband mode.

It is beneficial to provide a bit indication in MIB whether or not the cell broadcast legacy normal version of system information because this cell may be excluded from the suitability check to save power. When MIB indicates the cell does not support legacy normal SIBs or does not broadcast legacy normal SIBs, the UE behavior can be same when the cell is to be treated as if the cell status is "barred" due to being unable to acquire the SIBs as specified in TS 36.304. 

Observation 2. An indication in MIB whether or not the cell broadcast legacy normal version of system information is useful for a non-BL UE that operates only in wideband mode to avoid the standalone eMTC cell and save power.

Currently, four spare bits are available in MIB whereas 3 bits used for PHICH configuration in MIB will not be applicable to eMTC only cell. A spare bit in MIB can be used for this purpose.
Proposal 1. Introduce an indication in MIB whether or not the cell broadcasts legacy normal version of system information.

For similar reason, when a non-BL UE is camping in a cell reading legacy normal SIBs, it should also know whether or not the inter-frequency neighbor cells are eMTC only cells. Therefore, indication of eMTC only cell can also be provided in SIB5. If the eMTC only cell is deployed together with other cells broadcasting legacy normal SIBs in the same frequency, it might also be good to provide indication in SIB4. The non BL UE reading legacy normal SIBs can exclude this cell as candidate from cell reselection because it cannot operate in the eMTC only cell in wideband mode. The benefit is that the UE saves power by avoiding to read MIB and SIBs of the cell for suitability check.
Proposal 2. Indication of eMTC only cell is provided in SIB4 and SIB5 for intra and inter frequency cell re-selection.

As discussed above, legacy non BL UE can operate in eMTC only cell without any change though with more power penalty during cell selection and reselection, it is beneficial that the enhancements done with the change in MIB, SIB4 and SIB5 (proposal 2 and 3) could also be applicable to legacy non BL UEs.

Proposal 3. The enhancements done with the change in MIB, SIB4 and SIB5 (proposal 1 and 2)  are also applicable to legacy non BL UEs
3 Conclusion

The observations captured are the following:
Observation 1.
Today it is up to UE whether to exclude the cell for reselection or not if the cell is treated barred due to being unable to acquire the SIB1 or SIB1-BR, therefore the barred cell could be (re)selected.
Observation 2.
An indication in MIB whether or not the cell broadcast legacy normal version of system information is useful for a non-BL UE that operates only in wideband mode to avoid the standalone eMTC cell and save power.

Based on the observations, following is proposed:
Proposal 1.
Introduce an indication in MIB whether or not the cell broadcasts legacy normal version of system information.
Proposal 2.
Indication of eMTC only cell is provided in SIB4 and SIB5 for intra and inter frequency cell re-selection.
Proposal 3.
The enhancements done with the change in MIB, SIB4 and SIB5 (proposal 1 and 2)  are also applicable to legacy non BL UEs
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