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1 Background
Based on the RAN4 agreements [1] for the increased number of frequencies and cells to monitor in REL-12 the signalling impact on LTE and UMTS was discussed during RAN2#85bis [2], [3], [4]. For LTE the following agreements were made:
1
Need for capability/IOT signalling will be discussed later. 

For a UE in LTE in IDLE…

3 
For intra-frequency cell re-selection, no change is needed on the maximum number of neighbour cells.

4
For inter-freq cell re-selection:

-
No change is needed on the maximum number of neighbour cells;

-
FFS whether the total number of supported inter-frequencies is extended beyond 8

-
No change is needed on the maximum number of CellReselectionPriority.

5 
For inter-RAT cell re-selection (UTRA), the current frequency number (16) is sufficient and no change is need.

6 
For inter-RAT cell redirection (UTRA TDD), the current frequency number (6) is sufficient and no change is need.

7 
For MBMS in SIB15, the current number of supported frequency (8) is sufficient.

For a UE in LTE CONNECTED…

8 
The current number of measurement objects (32) is sufficient and no change is needed.

9 
The current number of UTRA cells listed in the measurement objects (32) is sufficient and no change is needed.

10 
The current number of report configurations (32) is sufficient and no change is needed.

11 
The current maximum number of neighbour cells (8) per frequency reported in one measurement report is sufficient assuming that realistically UEs will not detect more than 8 neighbours anyway.

12
FFS whether and to which value the number of measurement id is extended (currently 32)

13 
FFS whether at handover, the number of frequencies that can be indicated from source to target eNB needs to be extended (currently 8).

14 
For UE capability related constraints (in sub-clause 11.1), no change is needed

In this contribution the open issues w.r.t. the signaling impact of the increased number of frequencies to monitor in LTE is further discussed. The signaling impact of the increased number of frequencies to monitor in UMTS is discussed in [5]. The signaling options to signal normal/low performance group frequencies and UE capability for both LTE and UMTS is discussed in [6]. 

2 Discussion
For LTE three open issues were identified in RAN2#85bis (see chapter 1):

1. FFS whether the total number of supported inter-frequencies is extended beyond 8
In SystemInformationBlockType5 up to 8 LTE frequencies (FDD or TDD) can be broadcasted (maxFreq = 8). In certain mixed FDD/TDD deployment scenarios, where a REL-12 UE is able to measure up to 8 FDD and 8 TDD frequencies simultaneously this number may be insufficient:

Proposal 1: Increase the maximum number of LTE frequencies in SystemInformationBlockType5 to 16.
2. FFS whether and to which value the number of measurement id is extended (currently 32)
The maximum number of measurements in the measurement object list is 32 (maxObjectId = 32). For each measurement event a separate measurement object ID is used (which is different for UMTS). In [3] it has been proposed to increase the maximum number of measurements to 64. Potentially there is a need to increase this maximum number beyond 32. However this issue is connected to the RAN4 requirements that define the reporting criteria per measurement category (Ecat), see section 8.2.2 in 36.133. It needs to be discussed further if there is already a legacy problem, and whether this maximum needs to be increased in the context of other use cases (e.g. dual connectivity). 
3. FFS whether at handover, the number of frequencies that can be indicated from source to target eNB needs to be extended (currently 8).

For handover preparation purposes, the network can provide RRM-Config information to the target eNB including a list of the best cells on each frequency for which measurement information was available, in order of decreasing RSRP. Up to maxFreq = 8 frequencies can be signalled. This number is considered sufficient for handover preparation, i.e. no need for further extension. 
A draft CR to extend the number of LTE frequencies in SIB5 is provided. 

3 Summary

RAN2 is kindly asked to discuss the required signaling changes to support the increased number of frequencies to monitor in LTE: 

Proposal 1: Increase the maximum number of LTE frequencies in SystemInformationBlockType5 to 16.
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