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1 Introduction
The running 25.331 CR [1] for the "increased number of frequencies to monitor" work item (RAN4, RP-132061) was discussed in RAN2#87. The following four open issues (i.e. FFS and checks) were identified:
1. FFS SIB12 needs to be extended for IncMon.  

2. Check how to capture the restrictions in the Note in section 8.6.7.3. One alternative is to add a separate note about SIB11ter only. 

3. Check where to add the reduced measurement performance IE

4. Check how to handle the IE “Deferred measurement control reading” for 11ter in all modified messages.
In chapter 2 these open issues are discussed and a way forward is proposed. 

2 Discussion
2.1 SIB12 extension for IncMon
SIB12 enables the network to configure measurement control information in connected mode. More specifically it enables the network to remove some (up to 32) or all of the inter-frequency neighbours used in idle mode (SIB11/11bis/11ter), and configure new inter-frequency neighbours for connected mode (32 inter-frequency neighbours in  " Inter-frequency cell info list " 10.3.7.13), see section 8.6.7.3 "Intra-frequency/Inter-frequency/Inter-RAT cell info list". 
In SIB12 an inter-frequency NCL for connected mode can be signalled that is potentially different from the inter-frequency NCL in idle mode (SIB11/11bis). Currently it is possible to remove up to 32 inter-frequency neighbours (or all), and add up to 32 new inter-frequency neighbours. From our understanding this would be sufficient also when the inter-frequency NCL size is increased to 80. But we are to learn the understanding from other companies: 
Proposal 1: No changes to SIB12 are needed for IncMon.
2.2 NOTE concerning maximum number of inter-frequency neighbours
The NOTE in section 8.6.7.3 "Intra-frequency/Inter-frequency/Inter-RAT cell info list" specifies a network restriction to not signal more than 32 inter-frequency neighbours in SIB11 + SIB11bis:

NOTE:
If UTRAN signalling would result in more than "maxCellMeas" cells for the Intra-frequency cell information list on primary uplink frequency, Inter-frequency cell information list or Inter-RAT cell information list the UE behaviour is unspecified.

In REL-12 we keep this legacy restriction. However we do allow the network signal up to 80 inter-frequency neighbours in SIB11+SIB11bis+SIBter. 
With the following correction it is clear that the legacy requirements are unchanged, but that new REL-12 requirements are added?:
NOTE:
If UTRAN signalling would result in more than "maxCellMeas" cells for the Intra-frequency cell information list on primary uplink frequency, Inter-frequency cell information list (in SIB11 and SIB11bis) or Inter-RAT cell information list the UE behaviour is unspecified.
NOTE:
If UTRAN signalling would result in more than "maxCellMeas-ext" cells for the Inter-frequency cell information list (in SIB11, SIB11bis and SIB11ter) the UE behaviour is unspecified.
Proposal 2a: Add "in SIB11 and SIB11bis" to legacy NOTE in section 8.6.7.3.
Proposal 2b: Add new NOTE for the extended inter-frequency NCL in REL-12 to clarify the new maximum of 80 (maxCellMeas-ext) when SIB11ter is used. 
2.3 Reduced measurement performance IE
The IE "Reduced measurement performance" was added to the IE "Frequency info" (section 10.3.6.36) in the running CR 25.331 for IncMon [1]. The IE "Reduced measurement performance" only needs to be signalled in case of SIB 11, 11bis, 11ter and 12, and MEASUREMENT CONTROL message to indicated carriers with reduced measurement performance. However the IE "Frequency info" is signalled in many more cases. 

Alternatives to signal inter-frequency carriers with reduced performance:
SIB11

· Measurement control system information 10.3.7.47
· Inter-frequency measurement system information 10.3.7.20
· Inter-frequency cell info list 10.3.7.13 (NOTE)
· "New inter-frequency cells"

SIB11bis

· Measurement control system information extension 10.3.7.47a (only used in SIB11bis)
· "New inter-frequency cells"

SIB11ter

· Inter-frequency cell info list extension 10.3.7.47x (only used in SIB11ter)
· "New inter-frequency cells"

SIB12

· Measurement control system information 10.3.7.47
· Inter-frequency measurement system information 10.3.7.20
· Inter-frequency cell info list 10.3.7.13 (NOTE)
· "New inter-frequency cells"

MEASUREMENT CONTROL message

· Inter-frequency measurement 10.3.7.16

· Inter-frequency cell info list 10.3.7.13 (NOTE)
· "New inter-frequency cells"

NOTE:
· 10.3.7.13 "Inter-frequency cell info list" also is used in 14.12.4.2 "SRNS RELOCATION INFO"

Proposal 3: Include IE "Reduced measurement performance" to "New inter-frequency cells" list in 10.3.7.13, 10.3.7.47a, and 10.3.7.47x. 
2.4 DMCR for SIB11ter

Two issues were raised in RAN2#87:
1. DMCR is an optional UE capability. Support for SIB11ter (i.e. IncMon) is also assumed to be optional. A REL-12 UE should be allowed to support DMCR without SIB11ter. The wording may have to be updated to make this more clear. For example:

2. Does the network need to be informed that the UE has not acquired SIB11ter? For the current SIBs under DMCR control the UE sets "Deferred measurement control reading" (ENUMERATED(TRUE)) in uplink signalling when the UE has not read any of SIB11, SIB11bis and SIB12. 
For issue 1: 

Indicates the UE has not read SIB11, SIB11bis, SIB11ter (if supported) and SIB12, if available.
For issue 2:

SIB11ter may contain the "additional" carriers that the network has deployed, and these carriers may have "reduced performance". The carriers in SIB11ter may be "less critical" (e.g. not needed for coverage reasons). SIB11ter may also be broadcasted with a longer repetition interval. However if the network does not know if the UE has acquired SIB11ter, then the network does not know if the UE needs to be updated with the SIB11ter carriers by means of MEASUREMENT CONTROL message, i.e. the UE should set the bit also when SIB11ter has not be acquired. 
Proposal 4a: Add clarification "if supported" for the DMCR semantics description of SIB11ter.
Proposal 4b: UE shall set "Deferred measurement control reading" to TRUE when UE has not read SIB11, SIB11bis, SIB11ter and/or SIB12.
3 Summary

In the running CR for "increased number of frequencies to monitor" for 25.331 the following assumptions are made:
Proposal 1: No changes to SIB12 are needed for IncMon.

Proposal 2a: Add "in SIB11 and SIB11bis" to legacy NOTE in section 8.6.7.3.

Proposal 2b: Add new NOTE for the extended inter-frequency NCL in REL-12 to clarify the new maximum of 80 (maxCellMeas-ext) when SIB11ter is used.  
Proposal 3: Include IE "Reduced measurement performance" in 10.3.7.13, 10.3.7.47a, and 10.3.7.47x. 

Proposal 4a: Add clarification "if supported" for the DMCR semantics description of SIB11ter.

Proposal 4b: UE shall set "Deferred measurement control reading" to TRUE when UE has not read SIB11, SIB11bis, SIB11ter and/or SIB12.
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