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1 Introduction
In earlier RAN4 meetings, the topic of interruptions on PCell has been discussed in a number of contributions [2 – 9] and earlier in Rel-10 time frame in [1]. In our paper on that topic [8, 9] we have also raised the issue inter-frequency measurement performed by UE implemented using an integrated chip solution as discussed [9] and other discussion documents. This paper looks at inter-frequency measurements when such UE is not configured with CA - and the Pcell interrupts created the UE in this case. 
From the discussions, we conclude that a UE using an integrated chip solution will create Pcell interrupts also for inter-f/RAT measurements and therefore should not indicate that it is capable of performing inter-frequency measurements without gaps. We also provide an updated CR [11] based on CR from last meeting [10] for introducing support for this.
2 Discussion
Earlier and ongoing discussions in RAN4 address the issue of an optimized integrated chip implementation for support of carrier aggregation. A UE using such implementation will also be configured to operate in a non-CA manner – i.e. without being configured for CA. This means that the UE in this case not configured with an Scell.

Ongoing discussion in RAN4 has so far addressed the interrupts for single chip CA UEs under the conditions that the UE is configured with CA. I.e. the discussion only covers interrupts and the related rules when Scell is configured. 

2.1 Inter-frequency measurement options

Following we will be looking at the situation where the CA capable UE (with optimized integrated chip implementation) is not configured with CA but is configured to perform inter-frequency measurement. In this situation, the UE will need to perform the inter-frequency measurements by one of the following ways:
1) Using its active receiver chain;

2) Using its inactive receiver chain.

In the first case, the UE will need to retune its active receiver in the same manner as for a single RX UE – thereby causing interrupts to ongoing reception. I.e. this is the same situation as for a non-CA (or single receiver) UE and would mean that the UE performs inter-frequency measurements using measurement gaps. Need for gap assisted measurements in indicated to the network who configures and activates a suitable gap patterns when needed.

In the second case, we know from the ongoing discussion that activation of the second receiver will cause interrupts on the already active receiver chain. Interrupts would in this case happen as frequently as needed in order for the UE to fulfill the inter-frequency cell detection and measurement performance and accuracy requirements set for a UE not requiring gaps for inter-frequency measurements.
From the discussion, we observe that there are two options concerning performing inter-frequency measurements for a UE using a single chip implementation:

· Allow UE autonomous interrupts

· Not allowing UE autonomous interrupts

The difference between the two approaches is of course whether the gaps or interrupts are controlled and known by the network (which is the case when using measurement gaps) or not. In the latter case of using UE autonomous interrupts the occasion of these will be UE autonomous and not known to the network. Such interrupts would therefore be unknown in time and the network cannot take them into account in the scheduling of the UE. Thus, this will lead to non-optimized usage of resources and wasted scheduling opportunities - and will lead to loss of packages.
The package loss will depend on the interrupt amount as well as the scheduling. Currently a UE capable of identifying and measuring inter-frequency and/or inter-RAT cells without gaps shall follow requirements as if Gap Pattern Id #0 had been used. In order to ensure the UE power saving the 2nd receiver should then only be active when performing the measurements and otherwise not. This would in worst case lead to interrupts every 40ms. As for interrupts there would for each measurement be at least 2 interrupts in DL reception and 4 in UL
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Based on the ongoing discussion in RAN4 and the considerations in this paper we propose that it is clarified that UE which cannot perform inter-.frequency without causing interrupts (as discussed in this paper e.g. for a CA capable UE with single chip solution) shall not indicate that it is capable of performing inter-frequency/RAT measurements without gaps. I.e. such UE would need to indicate need for gap assisted measurements in a similar way as e.g. a single receiver UE.

Proposal 1: A UE that cannot perform inter-frequency/RAT measurements without introducing interrupts on its active receiver chain shall indicate need for gap assisted measurements to the network.

In [11] we have provided a CR capturing this proposal for Rel.10 with mirror CR in [12]. 

3 Conclusions 
In this paper we discuss the topic of inter-frequency and inter-RAT measurement performed by a UE implemented using an integrated chip solution as discussed [9]. This paper looks at inter-frequency/RAT measurements and the interrupts on active receiver chain due to performing such measurements when not CA configured. In the paper we conclude that if a UE cannot perform inter-frequency/RAT measurements without interrupts on active receiver shall indicate need for measurement gaps. 
Proposal 1: A UE that cannot perform inter-frequency/RAT measurements without introducing interrupts on its active receiver chain shall indicate need for gap assisted measurements to the network.
In [111] we provide a CR capturing this proposal for Rel-10 with mirror CR in [12].

4 References

[1] R4-100799, Need for Measurement gaps with carrier aggregation; Nokia, Nokia Siemens Networks

[2] R4-131231, Interruptions for intra-band non-contiguous CA; Qualcomm Incorporated
[3] R4-131664, Considerations on inter-band carrier aggregation interruptions; Renesas Mobile Europe Ltd
[4] R4-131235, Considerations for single-chip implementation of carrier aggregation; Qualcomm Incorporated
[5] R4-132427, Interruptions for Inter-band CA; Qualcomm Incorporated
[6] R4-132482, Discussion on PCell interruption in single Chip RFIC; NTT DOCOMO
[7] R4-132705, Analysis of interruptions in single RF IC inter-band carrier aggregation; Renesas Mobile Europe Ltd 
[8] R4-132832, Discussion on interruptions for Intra-band and Inter-band CA; Nokia Corporation
[9] R4-134174, Pcell interrupts due to single chip implementation; Nokia Corporation

[10] R4-134188, Clarification concerning measurement gap for UE with single chip implementation; Nokia Corporation

[11] R4-135472, Clarification concerning measurement gap for UE with single chip implementation; Nokia Corporation, NSN 

[12] R4-135474, Clarification concerning measurement gap for UE with single chip implementation; Nokia Corporation, NSN
