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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 some agreements were made, but not for UMTS. 
In this contribution the open issues w.r.t. the signaling impact of the increased number of frequencies to monitor in UMTS is further discussed. The signaling impact of the increased number of frequencies to monitor in LTE 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
First the number of frequencies to monitor is discussed in section 2.1, and next the additional number of inter-frequency neighbours to monitor is discussed in section 2.2. 

As a reference the new RAN4 measurement requirements are listed below [7]:

· UMTS:

· Number of frequencies to monitor (all RRC states):

· UTRA FDD 

2 -> 5

· LTE FDD

4 -> 8
· LTE TDD

4 -> 8

· Total

8 -> 13
· Maximum number of inter-frequency HSPA neighbours (all RRC states):

· 80 (max 32 cells/frequency)

2.1 Maximum number of frequencies to monitor

There is no signaling impact to support up to 5 UTRA FDD frequencies,  i.e. up to 8 frequencies are supported already (maxFreq=8). 
There is however a signaling impact to configure and report up to 8 LTE FDD and up to 8 LTE TDD frequencies. The UE is currently able to report up to 4 LTE frequencies (FDD or TDD) in accordance with the existing measurement requirements (maxReportedEUTRAFreqs=maxNumEUTRAFreqs_FACH=16). It is proposed that the NW shall be able to configure up to to 8 LTE (FDD) frequencies and up to 8 LTE (TDD) frequencies for measurements (in all RRC states). 
Proposal 1: Increase the total number of LTE frequencies that can be configured to 16 (in all RRC states).

The UE shall be able to report up to 8 LTE (FDD) frequencies and up to 8 LTE (TDD) frequencies in measurement reports. 
Proposal 2: Increase the total number of LTE frequencies that can be reported to 16 (in all RRC states).
In case the network signals more frequencies (M) that the UE is required to be able to measure simultaneously (N), then the UE selects the first N frequencies from the signaled list, as specified in section 8.6.7.14 and 8.6.7.15 in TS 25.331, see appendix A.

2.2 Maximum number of inter-frequency neighbours

The increase of maximum number of inter-frequency neighbours in UMTS to 80 (max 32/frequency) is affecting system information in non-DCH states, and MEASUREMENT CONTROL message in CELL_DCH state. 

2.2.1 System information

Currently up to 32 inter-frequency neighbours can be broadcasted in SIB11 and SIB11bis together. To enable to broadcast up to 80 inter-frequency neighbours in total, without affecting the legacy broadcasting of up to 32 neighbours in SIB11/11bis, it is proposed to add a new SIB that enables the broadcasting of up to 48 inter-frequency neighbours:

Proposal 3: Introduce a new SIB which enables the network to broadcast up to 48 inter-frequency neighbours. 
It is noted that in section 8.6.7.3 it is specified how the UE shall store the received inter-frequency neighbour information in SIB11 and SIB11bis in variable CELL_INFO_LIST, see Appendix B. The UE stores first the inter-frequency neighbours received in SIB11, and next the inter-frequency neighbours received in SIB11bis. Here it is also noted that the UE behaviour is unspecified when the network signals more than 32 neighbours, i.e. if the network signals more neighbours than the UE is required to support. 

However in case the network only would need to broadcast up to 64 inter-frequency neighbours (e.g. 4 inter-frequencies with each 16 neighbours), it should be allowed to broadcast up to 64  inter-frequency neighbours in SIB11 and SIB11bis in total, and thus avoiding for UE and NW to use the new SIB. However legacy UEs may not expect more than 32 inter-frequency neighbours to be signalled in SIB11 + SIB11bis, i.e. the potential impact on legacy UEs needs to be discussed further. However given that section 8.6.7.3 specifies how the UE shall store inter-frequency neighbours received in SIB11 and SIB11bis, i.e. take the inter-frequency neighbours in SIB11 first, and then inter-frequency neighbours in SIB11bis, legacy UEs are expected to ignore the SIB11bis neighbours if more than 32 are sent in total. Therefore it can be discussed: 
Proposal 4: Allow the network to signal up to 64 inter-frequency neighbour cells in SIB11 + SIB11bis

Similar to SIB11 and SIB11bis it is proposed to put the new SIB that carries the additional inter-frequency neighbours under Deferred Measurement Control Reading (DMCR) to not impact CS fallback latency:

Proposal 5: Include the new SIB, which carries the additional inter-frequency neighbours, under Deferred Measurement Control Reading.
2.2.2 MEASUREMENT CONTROL

The MEASUREMENT CONTROL message enables the network to configure up to 32 inter-frequency neighbours (10.3.7.13 Inter-frequency cell info list (maxCellMeas = 32)). An extended list for another 48 neighbour cells needs to be added. 

Proposal 6: Introduce an additional inter-frequency cell info list for up to 48 cells in MEASUREMENT CONTROL message.

The measurement control and measurement results are stored in the UE. For the following information stored in the UE new variables need to be introduced to store the additional LTE frequencies and inter-frequency neighbours. 

· 13.4.0
CELL_INFO_LIST

· 13.4.57
EUTRA_FREQUENCY_INFO_LIST_FACH
Proposal 7: Introduce updated UE variables to enable the UE to store the measurement configuration information for the increased number of frequencies/cells to monitor.
3 Summary

RAN2 is kindly asked to discuss the signaling impact of the increased number of frequencies/cells to monitor in UMTS: 

Proposal 1: Increase the total number of LTE frequencies that can be configured to 16 (in all RRC states).

Proposal 2: Increase the total number of LTE frequencies that can be reported to 16 (in all RRC states).
Proposal 3: Introduce a new SIB which enables the network to broadcast up to 48 inter-frequency neighbours. 
Proposal 4: Allow the network to signal up to 64 inter-frequency neighbour cells in SIB11 + SIB11bis

Proposal 5: Include the new SIB, which carries the additional inter-frequency neighbours, under Deferred Measurement Control Reading.
Proposal 6: Introduce an additional inter-frequency cell info list for up to 48 cells in MEASUREMENT CONTROL message.

Proposal 7: Introduce updated UE variables to enable the UE to store the measurement configuration information for the increased number of frequencies/cells to monitor.
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