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1
Introduction

In pervious RAN4 meetings, there were discussions regarding specification of measurement without gaps taking interruption issue into account. In RAN4 #70 and #70bis meeting, small gap[1, 2] which is intended to utilize the feature of inter freq measurement without gaps even for interruption causing UEs was proposed. After the discussion during the meeting, there was an agreement to further study on small gap as in [3]. 
The concept of small gap is illustrated in Figure 1. With small gaps, measurements itself can be conducted on unused RF chain and it is possible to utilize the subframes in between small gaps for data receiving in PCell. In consequence, the degradation of UE throughput due to configuring existing measurement gaps is suppressed, where 6 subframes of existing gap is replaced to 2 subframes of small gaps when the length of a small gap is 1 subframe. So that small gap is an important feature to improve the UE performance (especially for CA UE due to its higher opportunity for inter freq measurement) and it is beneficial to introduce it in Rel.12 time frame.

Proposal 1: RAN4 needs to agree on the concept of small gap and specify it in Rel.12 time frame.
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Figure 1: Concept of Small gap

During the discussion in previous meetings, there was several discussion points needed to be further discussed as followings;
· The length of measurement period on unused RF chain

· The length of small gap

· Needed signaling
· How to specify small gap (New gap pattern or brand new definition)
In this contribution, it is further discussed on the discussion points above, in order to make agreements on small gap and send LS to RAN2 to specify this in Rel.12.
2
Discussion
2.1
The length of measurement period on unused RF chain
If we look into current gap pattern, it is configure to have 0.5ms for frequency tuning at the beginning of the gap, 5 subframes for measurement in order to correctly acquire PSS/SSS which comes in every 5ms and 0.5ms for frequency tuning back to the original frequency. Based on this, it is obvious that UE needs to 5ms (subframes) to conduct appropriate measurement.
Proposal 2: 5 subframes are needed in between two small gaps.
2.2
The length of small gap
During the discussion in the previous meetings, there was a discussion on how to handle intra band adjacent carrier case, since interruption of up to 5 subframes is experienced in such scenario. In order to address this issue, it is proposed to adopt a signalling for needed small gap length reporting by UE. With this methodology, if the band combination is inter band case, the length can be reported as 1 subframe, otherwise, i.e. the band combination is intra band case, the length can be reported as less than 5 subframes. Although the feature of small gap itself is meaningless when the length of small gap is 5 subframes, this methodology can maintain the concept of “inter frequency measurement” for small gap definition. This can also keep RAN2 specification consistent to existing specifications. It should also be noted that the signaling should be per band/band combination, where the needed small gap length would be different depending on applied band/band combination.
Proposal 3: Adopt a signalling for needed small gap length reported from UE per band/band combination, where 1 subframe for inter band case should be assumed at least.
2.3
Needed signalling
As stated in proposal 3, signalling for notifying needed small gap length is needed at least. In order to report the UE is small gap measurement capable or not, some sense of capability signalling is needed. The options should be to add additional 1 bit signalling for capability signalling or just reuse the signalling in proposal 3 and set small gap length=0 case as small gap incapable, although it could be further discussed based on the outcome of discussion in section 2.2.

Proposal 4: How to specify capability signalling is FFS, which is depending on outcome of the discussion in section 2.2.
2.4
How to specify small gap (New gap pattern or brand new definition)
Based on the discussion above, it is no more possible to reuse existing gap pattern for small gap as we proposed in [2], since the total length (subframes for measurement + 2 small gaps) is no more aligned with the existing MGL of 6 subframes. In order to address current situation, following two options can be discussed for specification of small gap.
Option 1: Define a new gap pattern for small gap

· MGL is defined as the total length of needed subframes for measurement (5 subframes is proposed as in proposal 1) plus length of small gaps.

· This methodology would not fit into the current definition of MGL, where the methodology requires interpreting the meaning of MGL.
Option 2: Brand new definition (Not to define it like “gap”)
· eNB configures “PCell interruption occasion” for a UE so that the UE can learn when PCell interruption is allowed to occur.

· The PCell interruption occasion can be configured based on the signaling reported by UE (outcome of the discussion in section 2.2 and 2.3 is used).
RAN4 should discuss the feasibility of above two options in its further discussion, when it is agreed to introduce the small gap itself.
Proposal 5: How to specify small gap is FFS, where the options (New gap pattern or brand new definition) in section 2.4 should be discussed.
4
Conclusion

 In this contribution, it is further proposed to introduce the small gap and discussed the methodology of specification. Small gap surely provides benefits for UE throughput and this would address the issue of throughput degradation due to measurement gaps which is already observed in LTE only operation. Following proposals are made in this contribution;
Proposal 1: RAN4 needs to agree on the concept of small gap and specify it in Rel.12 time frame.

Proposal 2: 5 subframes are needed in between two small gaps.

Proposal 3: Adopt a signaling for needed small gap length reported from UE per band/band combination, where 1 subframe for inter band case should be assumed at least.
Proposal 4: How to specify capability signalling is FFS, which is depending on outcome of the discussion in section 2.2.
Proposal 5: How to specify small gap is FFS, where the options (New gap pattern or brand new definition) in section 2.4 should be discussed.
If the above proposals are agreeable to the group, it is also proposed to send an LS to RAN2 to notify them that RAN4 has agreed to introduce small gap.
Proposal 6: Send LS for RAN2 to let them start the specification work.
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