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Discussion and Decision
1      Introduction
During RAN4#71 and RAN4#71-AH, there has been quite progress on the increased number of carriers for UE to monitor. RAN4 progress during these meetings is informed to RAN2 through two incoming LS [1], [2], one of which is a response LS [2] to the RAN2 LS [3] sent out from RAN2#86. The remaining issues on increased carrier monitoring to be discussed from RAN2 point of view is highlighted below based on the RAN4 LS [1] and [2]
	· RAN4 considers two types of information is needed to be signaled: (1) information on which carrier belongs to which performance group and (2) scaling factor.
· From a signaling point of view it should be possible to indicate any combination of normal and reduced performance carriers

· RAN4 may still introduce side conditions in terms of combinations of normal and reduced performance carriers in 25.133 and 36.133 for which the RAN4 requirements are applicable.

· RAN4 also considers that it would be beneficial to define a default rule to define which carriers have normal performance and which carriers have reduced performance if UTRAN does not signal anything related to IncMon.

· RAN4 considers that at most 4 scaling factor settings should be explicitly signalled and additionally a default value is considered in case the scaling factor is not explicitly signalled.


	3. RAN4 has agreed on the minimum number of carriers to monitor in REL-12. In this context, what is the possible range of the number of "normal" and "low" carriers, and the possible combinations, that the UE shall be able to support?

This topic was discussed during RAN4#70. The agreement (already informed to RAN2 in R4-143917) is :

· From a signaling point of view it should be possible to indicate any combination of normal and reduced performance carriers

· RAN4 may still introduce side conditions in terms of combinations of normal and reduced performance carriers in 25.133 and 36.133 for which the RAN4 requirements are applicable.

4. In Idle mode the network does not know the supported bands/carriers by the UE, i.e. the UE may not support all the "normal" and/or "low" carriers that are broadcasted. What should be the required UE behaviour? For example: in case the UE does not support all "normal" carriers, the UE shall assume some of the "normal" carriers to be "low"? For further background information: for legacy UEs when the network broadcasts more frequencies than the UE is required to support according to the minimum RAN4 requirements, it is unspecified which frequencies the UE selects, except in UMTS where the UE selects the first N UMTS frequencies

RAN4 view is that there is no need to require the UE to modify the performance group that has been indicated by the network in any scenario. RAN4 intends to specify that in idle mode (UTRA and LTE), the UE is not required to measure more than the legacy number of carriers with normal performance as well as measuring the carriers that have been indicated to have reduced performance, up to the new minimum requirement of the increased carrier monitoring work item. In case the limit for normal performance carriers is exceeded, RAN4 view is that the behaviour may be left to UE implementation, provided that at least the legacy number of carriers are measured with normal performance.


2      Straightforward Interpretation of RAN4 LS
Low renamed to Reduced:

RAN4 has changed the terminology from low performance group to reduced performance group. RAN2 CRs to 25.331 and 36.331 should be consistent with the changed terminology for alignment with RAN4 specifications 25.133 and 36.133.
Performance Groups:

[1] and [2] both confirm the RAN2 understanding that measurement performance requirements for UTRA/E-UTRA carriers will be specified for only two groups namely, normal performance group (NPG) and reduced performance group (RPG). Apart from NPG and RPG there will be no conditional performance group (CPG) in Rel-12 scope.

In RAN2#86, the signaling to explicitly indicate whether the UTRA/E-UTRA carrier belonged to RPG was agreed to be introduced in 25.331 and 36.331 in both the broadcast and dedicated signaling. If a UTRA/E-UTRA carrier is not tagged with such indication then it belongs to NPG. The stage-3 work to capture these aspects and other agreements from RAN2#86 is handled through two email discussions [Joint/IncMon] Running 25.331 CR/36.331 CR respectively
GSM/CDMA 2000 Carriers:

[1] and [2] both confirm the RAN2 understanding that GSM/CDMA 2000 carriers will be treated as NPG carriers.
Scaling Factors for Idle Mode:
RAN4 informs in [1] that there is no need to signal scaling factors through higher layer signaling for idle mode UE operation in UTRA/E-UTRA and also UTRA CELL PCH or UTRA URA PCH states.
Common understanding in RAN4 is a fixed scaling factor will be specified in RAN4 specification for scaling the measurement requirements for carriers in RPG, whereas measurement requirements for carriers in NPG remain unchanged with the legacy performance requirements. However, RAN4 has not yet concluded on the fixed value.
3      Discussion on remaining issues
Scaling Factors for Connected Mode:

RAN4 requests RAN2 that the higher layer signaling should support at most four scaling factor and at a given point of time only one scaling factor is signalled to the UE in connected state i.e. (UTRA cell FACH state, UTRA CELL DCH state and E-UTRA RRC connected state). The signaled scaling factor will be used to derive the new requirements for carriers in NPG and RPG. In RAN4 specification the intention to use these scaling factors is as follows:
Legacy Single carrier performance in RAN4 specifications ( Legacysingle
Scaling Factor ( SF

Number of carriers belonging to NPG ( NNPG 
Number of carriers belonging to RPG ( NRPG 
For Rel-12 UEs, when non-zero carriers are indicated in NPG and RPG then the new performance requirement is as follows:

i.  New requirement for NPG carriers ( Legacysingle * SF/(SF-1) * NNPG
ii.  New requirement for RPG carriers ( Legacysingle * SF * NRPG
RAN4 has not yet concluded on the appropriate values of the scaling factors. RAN4 LS [1], [2] indicated that from signaling point of view any combination of normal and reduced performance carriers can be signaled. However, the common understanding in RAN4 is for any combination of normal and reduced performance carriers the scaling factors shall be selected such that the new measurement requirements for carriers in NPG are more stringent (i.e. close to the legacy requirements) compared to the relaxed requirements for carriers in RPG. This is based on the principle that carriers belonging to NPG provide coverage whereas carriers belonging to RPG are used for offloading purpose.
For some combinations of normal and reduced performance carriers and some low values of scaling factor like (SF = 2. 3, 4) the new performance requirements for carriers in NPG is worse than that of carriers in RPG. Such values of SF are invalid and RAN4 has not yet settled down on the valid values of SF for any combination of normal and reduced performance carriers.
Observation#1: Down selecting values for scaling factors to be signaled through higher layer is ongoing in RAN4.
Observation#2: RAN4 common understanding is the scaling factor is positive non-zero integer value.

Proposal#1: RAN2 could still specify the ASN.1 structure for the scaling factors and wait for further input from RAN4 for the exact values while keeping them TBD in the RRC CRs.
Signaling of the scaling factor is optional and when NW only signals the UE carriers belonging to NPG and RPG without the scaling factor then a default value shall be considered for deriving the new requirements. One possibility is using the fixed value used in idle mode operation. However, RAN4 has not yet concluded on either the default value or on the fixed value for idle mode.
NW does not signal anything related to IncMon
Some clarification is needed from RAN4 with respect what does it means when the higher layer signaling related to IncMon is not signaled by the network. So, the scenario is what should be the requirements for the Rel-12 UE when all the carriers are signaled in NPG and there is no carrier in RPG.

The following bullet in RAN4 LS [1] states:

RAN4 also considers that it would be beneficial to define a default rule to define which carriers have normal performance and which carriers have reduced performance if UTRAN does not signal anything related to IncMon.

Our understanding of the bullet is a default split of carriers between two performance groups in case of lack of signalling from network. So one default rule could be using legacy number of carriers in NPG and evaluating rest of the carriers as RPG carriers. Alternative rule would be evaluating only legacy number of carriers with NPG requirements without evaluating any additional carriers with RPG requirements.
This scenario is similar to the question 4 RAN2 had asked in the LS to RAN4 for which RAN4 has replied as below:

RAN4 view is that there is no need to require the UE to modify the performance group that has been indicated by the network in any scenario. RAN4 intends to specify that in idle mode (UTRA and LTE), the UE is not required to measure more than the legacy number of carriers with normal performance as well as measuring the carriers that have been indicated to have reduced performance, up to the new minimum requirement of the increased carrier monitoring work item. In case the limit for normal performance carriers is exceeded, RAN4 view is that the behaviour may be left to UE implementation, provided that at least the legacy number of carriers are measured with normal performance.

The first highlighted statement says there is no need for the UE to modify the performance group that been indicated by the network. This is contradiction to the scenario where RAN4 is considering a default rule to treat carriers in the scenario when all carriers are signaled as belonging to NPG (i.e. lack of IncMon signaling from network. Anyways this is a RAN4 related discussion which is not yet settled down.

Observation#3: From RAN2 point of view it should be clear what is UE behavior means when no IncMon signalling is provided by NW.
Broadcasted NPG carriers in idle mode more than the UE capability

This is related to question 4 asked in the the RAN2 LS for which RAN4 has replied there is no need for the UE to modify the performance group that been indicated by the network. In idle mode UE is required to evaluate at least the legacy number of carriers with NPG requirements and if any additional carriers are indicated as belonging to RPG then those should be evaluated with RPG requirements. Evaluation of any additional normal carrier exceeding the UE limit is left to UE implementation.
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