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1.
Introduction
This paper discusses the need for alignment of the periods for gap pattern, DRX, sys info and paging for a UE in connected mode. In particular the drawbacks of the 120 ms period for the gap pattern is discussed.
2.
Discussion
TS 36.133 currently specifies two possible lengths of the transmission gap period, 40 ms and 120 ms. With the 120 ms period the gap pattern will slide relative to the SFN for every wrap around of the SFN, i.e. at every 10.240 s. This is a consequence of 120 ms not being a power of 2 number of radio frames of 10 ms.
The figure below illustrates how the 120 ms period will slide from one SFN period to the next.
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Figure 1: Gap pattern period of 120 ms sliding at SFN wrap-around

The sliding makes it difficult to activate the 120 ms gap pattern since an absolute reference has to be provided. The currently specified activation time has to be set a bit ahead in time to cater for a possible delay of the message carrying the gap configuration. This makes it hard to accomplish an immediate activation of the gap configuration. With a gap pattern period being a power of 2 number of 5 ms, the pattern will be stable across the SFN wrap-around. With such a period there is no need to provide an absolute startSFN parameter, instead it is enough to provide information about how much the pattern is shifted compared to a gap pattern starting at SFN = 0, sub-frame = 1. The pattern will be started at the next occurrence of a gap.
As a replacement for the 120 ms period an 80 ms period is proposed. It is assumed that it is acceptable to reuse the UE performance requirements specified for the 120 ms gap period and that the impact is not huge. 
Proposal 1: Send an LS to RAN4 asking to remove 120 ms gap pattern period and replace it with an 80 ms period. A draft LS is enclosed.
With a non-sliding measurement gap period it is important that other periods relevant for a UE in connected mode do not slide at SFN wrap-around. This applies to periods for DRX, sys info and paging . With sliding periods a number of exceptional cases will arise which the UE has to resolve and the network has to consider.  This causes unnecessary complexity in the UE as well in the network and increases the risk of implementation errors. 
To guarantee stability across SFN wrap-around the periods shall  be those on the form 2^N ms and those on the form 5*2^N ms with N<12. Those periods will fulfil the “non-sliding” criterion 10240 module PERIOD = 0. 
Proposal 2: If RAN4 agrees to change to 80 ms, allow only periods for gap, DRX, paging and sys. info which can be expressed on the form 2^N ms and on the form 5*2^N ms with N<12. 
Note: For sys.info the above is already the current assumption so no change is implied for sys.info.
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1. Overall Description:

TS 36.133 currently specifies two possible lengths of the transmission gap period, 40 ms and 120 ms. With the 120 ms period the gap pattern will slide relative to the SFN for every wrap around of the SFN, i.e. at every 10.240 s. This is a consequence of 120 ms not being a power of 2 number of radio frames of 10 ms.

The figure below illustrates how the 120 ms period will slide from one SFN period to the next.
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Figure 1: Gap pattern period of 120 ms sliding at SFN wrap-around

The sliding makes it difficult to activate the 120 ms gap pattern since an absolute reference has to be provided. The currently specified activation time has to be set a bit ahead in time to cater for a possible delay of the message carrying the gap configuration. This makes it hard to accomplish an immediate activation of the gap configuration. With a gap pattern period being a power of 2 number of 5 ms, the pattern will be stable across the SFN wrap-around. With such a period there is no need to provide an absolute startSFN parameter, instead it is enough to provide information about how much the pattern is shifted compared to a gap pattern starting at SFN = 0, sub-frame = 1. The pattern will be started at the next occurrence of a gap.
As a replacement for the 120 ms period an 80 ms period is proposed. It is assumed that it is acceptable to reuse the UE performance requirements specified for the 120 ms gap period and that the impact is not huge. 

2. Actions:

To RAN4:
- RAN4 is kindly asked to consider the proposal to replace the 120 ms gap pattern period with an 80 ms period for the reasons stated above.
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