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1
Introduction
In RAN4#70bis meeting, LS to RAN2 has been sent in [2] with the agreements on signaling to configure carriers to normal and low performance groups. In addition, WF has been agreed in [1] to further study some open issues. 
In general, it has been agreed that the requirement will be set based on performance group (i.e., normal or relaxed) and UE can be instructed for cell search based on the indication of performance group information. However, there are still some open issues for the idle mode and the connected mode. So in this paper we will discuss these open issues. 
2
Discussion
Application of performance groups for GERAN/CDMA2000 layers 

In RRC_IDLE mode, System Information Blocks are used to broadcast the information regarding relevant E-UTRA, UTRA, GERAN and CDMA2000 carriers separately to the UE in E-UTRAN for monitoring. The signalling is common to all UEs and the network is allowed to signal more carriers than the UE is required to monitor, allowing to control UEs with different band capabilities and UEs belonging to different PLMN. In RRC_Connected mode, a list of layers will be configured via RRC signalling for the UE monitoring.
When increasing the total number of carriers to monitor, it has been decided to split the measurements into two sets of performance (delay) requirements. However, there is no concept of offload and coverage frequencies in GERAN. Therefore, it seems no need of the normal and low monitoring performance groups for GERAN. In other words, GERAN layers can be either configured as the normal layer by default or not configured. Thus, there is no need of signalling for performance group indication. It should be noticed that if no relaxation on any of the layer in the connection mode, the legacy requirements without any relaxation scaling should be applied. The same principle can be applied for the GERAN layers as well to decide whether the normal (with relaxation scaling) or the legacy requirements are applied.  
Observation 1: There seems no need of performance group separation for GERAN layers.

As GERAN frequencies will be configured by the network for the benefit of “voice-centric” UEs, it is proposed that the GERAN monitoring performance be treated as “normal” by default. Further, it is not clear whether GERAN/CDMA2000 monitoring also needs to have normal and low performance requirements.

Observation 2: FFS on the need of performance group configuration for CDMA2000 layers.

Proposal 1: GERAN layers are applied with the legacy requirements in idle mode 

Proposal 2: GERAN layers are always configured as the normal performance group by default in the connected mode, i.e., exempt from the signalling indication of performance group. 
Performance group configuration
In RAN4#70bis meeting, the requirement for an additional performance group has been discussed and captured in the meeting minutes. This is a conditional performance group where the UE can apply either the normal or the low performance requirements subject to the criteria such as UE serving cell quality, UE moving mobility, the deployment scenario indication. In general, the normal and low performance groups can be corresponding to “coverage” and “offload” layers. However, in certain deployments one frequency layer may have both offload and coverage cells. So it will be beneficial to apply the normal or low performance requirements for such a layer based on serving cell condition or the other criteria. Additionally, this gives the network operator the possibility to optimise network operation from the UE power consumption point of view, by not adding all possible inter-frequency and inter-RAT layers in the normal performance group but in the conditional performance group (just to be on the safe side in case mobility to that layer is needed due to coverage reasons.).

If the UE can apply the requirements for the conditional layers based on the serving cell quality and/or the UE mobility state, this can also decrease the set of frequencies to be monitored simultaneously and hence enable the UE to meet even more stringent RRM requirement.

So, we propose that this performance group should also be introduced with the explicit signalling indication. 

Proposal 3: The “conditional” performance group should be supported by the explicit indication in addition to the normal and low performance groups. 
If the conditional performance group is included, the number of carriers in the measurement configuration to be measured with the normal performance requirements may exceed the number of normal performance carriers that the UE can process (i.e., the side condition for the supported number of carriers with the normal requirements). In this case, it is left for UE implementation to decide on how to drop the carriers from the performance group. 

Proposal 4: If the number of carriers with the normal performance requirements is exceeding the side condition due to configuration of the conditional performance group, the UE can decide how to select the carriers for monitoring.
Relaxation scaling method
In the last meeting, the scaling method has been discussed where the relaxation factor S_rel is used to scale the single carrier requirements associated with the number of layers per group. As explained in the WF [1], the calculation would be as such:

· Frequencies in the higher performance group have existing single carrier delay requirements scaled by [s/(s-1)]* number of frequencies in the higher performance group.

· Frequencies in the lower performance group have existing single carrier delay requirements scaled by s*number of frequencies in the lower performance group. 

For example, the relaxed requirements M (i.e., M*singleCarrierReq seconds) can be calculated as Table 1 supposing 4 normal layers configured. According to the table, it can be noticed that some configuration may not be valid (marked as -1), or the relaxed requirement could be too loose due to more dense gaps for the normal layer. 

Table 1. Relaxed requirements (M* SingleCarrierReq) vs. Num. of relaxed layers assuming 4 normal layers

	S_rel
	Num. of relaxed layers

	
	1
	2
	3
	4
	5
	6
	7
	8
	9

	2
	-1
	-1
	-1
	-1
	10
	12
	14
	16
	18

	3
	-1
	-1
	9
	12
	15
	18
	21
	24
	27

	4
	-1
	8
	12
	16
	20
	24
	28
	32
	36

	5
	-1
	10
	15
	20
	25
	30
	35
	40
	45

	6
	6
	12
	18
	24
	30
	36
	42
	48
	54

	7
	7
	14
	21
	28
	35
	42
	49
	56
	63

	8
	8
	16
	24
	32
	40
	48
	56
	64
	72


Essentially, the division of normal performance group and the relaxed performance group implies two orthogonal gap patterns with different MGRPs or densities. Thus, there is a need to limit the configuration to avoid UE complexity on the implementation for adapting different gap densities. On the other hand, it is worth of nothing that the single scaling parameter may not be sufficient to satisfy all cases or combinations of relaxed layers and normal layers. Moreover, there should be some side conditions for the number of normal layers. Especially, the upper bound for the relaxed requirements should be defined or considered to avoid too sparse measurement gaps for the relaxed layers which may cause some AGC setting and maintenance problem.

Observation 3: The scaling factor with too spare measurement gap configuration for the relaxed layer should be avoided.

Observation 4: The scaling factor can be selected depending on the combinations of the relaxed and normal layers.

Proposal 5: The side condition on the number of normal layers should be defined.

Proposal 6: The selection of the scaling parameter should take into account the upper bound of the relaxed requirements to avoid too spare measurement gaps.

3
Conclusions

In this paper, we provided some further discussions on the RRM impact with the increasing number of carriers. In addition, some observations have been presented as below:

Observation 1: There seems no need of performance group separation for GERAN layers.

Observation 2: FFS on the need of performance group configuration for CDMA2000 layers.

Observation 3: The scaling factor with too spare measurement gap configuration for the relaxed layer should be avoided.

Observation 4: The scaling factor can be selected depending on the combinations of the relaxed and normal layers.
And the following proposals were given based on the observations:

Proposal 1: GERAN layers are applied with the legacy requirements in idle mode 

Proposal 2: GERAN layers are always configured as the normal performance group by default in the connected mode, i.e., exempt from the signalling indication of performance group. 
Proposal 3: The “conditional” performance group should be supported by the explicit indication in addition to the normal and low performance groups. 
Proposal 4: If the number of carriers with the normal performance requirements is exceeding the side condition due to configuration of the conditional performance group, the UE can decide how to select the carriers for monitoring.
Proposal 5: The side condition on the number of normal layers should be defined.

Proposal 6: The selection of the scaling parameter should take into account the upper bound of the relaxed requirements to avoid too spare measurement gaps.
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