Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG-RAN WG4 Meeting #74bis	R4-151980
Rio de Janeiro, Brazil, 20 - 24 April 2015

Source: 	Nokia Networks
Title: 					General consideration on measurement gap enhancements 
Agenda Item: 	9.4.1
Document for:	Approval
1 Introduction
RAN plenary RAN#67 approved the SI on ‘Measurement gap enhancement’ in [1]. The objectives of the SI are to study the feasibility of measurement gap enhancements for the inter-frequency and inter-RAT cell identification and measurement, and the possible network controlled PCell/SCell interruption due to single chip RF-IC implementation.
In this paper we discuss what we see should be included in the SI discussion and TR. We list some of the use cases earlier discussed in RAN4, where RAN4 has been discussing the efficiency of using the currently defined GL, GP and MGRP together with these new situations. We propose that at least these cases should be included in the SI discussions and in the TR.
  
2 Discussion
When measurement gaps and measurement gap patterns were first discussed in Release 8 time frame, the starting point for the discussion (and the definition of the inter-frequency and inter-RAT measurements and measurement performance) was that the performance intra-frequency measurements and intra-frequency measurement was most important. This means E-UTRAN should prioritize intra-frequency measurement and measurement performance over inter-frequency and inter-RAT measurements.
The inter-frequency/RAT monitoring requirements were designed based on this decision, and the design was done in such a way that the UE would be able to detect an inter-frequency or inter-RAT cell in a fast manner (if available) when the network decided to configure the UE to perform such measurements. The design criteria was more based on the philosophy that the network would mainly configure the inter-frequency and inter-RAT measurements when serving carrier would not have good enough coverage.
These decisions and design criteria lead to the GL, GP and MGRP we have today. The definition of the gap length (GL), the gap pattern (GP) and measurement gap repetition period (MGRP) as we currently have them in the latest version of 36.133 have remained unchanged since originally defined in Rel-8.
1 
2 
New measurement use cases
Lately there have been discussions in RAN4 where the use cases have differed from the original use cases used as baseline for the current GL, GP and MRGP design. During these discussions it has been recognized in RAN4 that the currently available GL, GP and MGRP options may, in some of the new use cases, have shortcomings and are as such may not be well suited for those use cases.
In the next sections we list the use cases which have been discussed earlier in RAN4.
Background search for small cells
When discussing HetNet WI in RAN4, RAN4 also discussed the option of introducing so-called “background search” for small cells [2 - 4]. With that mechanism, the UE would search certain carriers in a more infrequent manner than is otherwise required by performance requirements. Different options how to realize such background search where discussed, but one problem identified was that the solutions discussed, when applied using the exisitng either GP0 or GP1, could lead to un-used gaps. I.e. If the UE was configured only with carriers for background search and using existing GPs this would end up being inefficient in terms of deliberately designing a solution which would assign UE with more measurement gaps than potentially needed - leaving measurement gaps unused. And at the time this was discussed there was not time enough to discuss measurement gap enhancements.
Observation 1: RAN4 has earlier discussed using GP and MGRP for background search.
One background search principle discussed is illustrated in figure 1.
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Figure 1 Illustration on one example of a possible GP MGRP for background search discussed earlier in RAN4.
IncMon with only RPG carriers
The newly introduced IncMon feature introduces two performance groups: normal performance group and reduced performance group. RPG monitoring can be scaled according to network configured scaling factor. Currently, if the network configures only carriers in RPG, there are only the current GPs which can be used to assign measurement gaps for the UE. If the UE is only configured with RPG carriers (which seem to be a possible configuration option), using the current measurement gap occasions would mean some measurement gaps could potentially be unused on UE side.
Observation 2: IncMon with RPG only could lead to excess gaps with current GP and MGRP options and wasted system resources.
Small Cell Enhancements on/off 
The work on Small cell enhancements in Rel-12 resulted in DRS measurements for the purpose of facilitating faster cell on/off being agreed. The basic design includes defining DRS which is repeated with different periodicities in the range of 40ms, 80ms and 160ms. In SCE the on/off DRS periodicity of 160ms periodicity may leave unused measurement gaps in the case no other inter-frequency/RAT measurement is configured.
Observation 3: SCE on/off could lead to excess gaps with current GP and MGRP options and wasted system resources.
Interrupts due to transceiver on/off
While discussing CA and DC in RAN4, the issue of potential PCell interrupts caused by UEs turning on/off one transceiver chain has been identified and discussed. Based on the discussion requirements allowing such UE a certain amount of interrupts under certain conditions have been defined. RAN4 have defined different interrupts for different situations, e.g. SCell addition/release, SCell activation and deactivation of SCell, measurements on SCC (and there are also requirements when more than 1 SCell is configured). Using the current GP options for handling interrupts are as such not very optimal or suitable due to the relative long GL and short interrupts. New possible gap design options covering short interrupts have already been on the table [5 – 7] but not progressed.
Observation 4: Discussions related to defining gaps for handling PCell interrupts caused by UE turning on/off secondary receiver chain, have been ongoing in RAN4.

Based on the 4 observations above we propose that RAN4 should use these already identified and earlier discussed use cases as a starting point, when discussing measurement gap enhancements needs and possible solutions.
Proposal: RAN4 should use the already identified and earlier discussed use cases as baseline when discussing measurement gap enhancements.
Additionally we propose that these use cases should be included in the coming TR.
Proposal 2: Background search, IncMon and RPG only, SCE on/off and interrupts use cases shall be included in the coming TR.
In the appendix we have a text proposal capturing the above use cases. 
3 Conclusions 
In this paper we have taken an initial look at measurement gap enhancement in terms of what have already earlier been discussed and identified as possible use cases where the currently defined GL, GP and MGRP was not seen efficient e.g. in terms of potentially leaving unused measurement gaps.
Based on the discussion we propose following:
Proposal 1: RAN4 should use the already identified and earlier discussed use cases as baseline when discussing measurement gap enhancements.
Proposal 2: Background search, IncMon and RPG only, SCE on/off and interrupts use cases shall be included in the coming TR.
In appendix we have provided a text proposal.
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5 Appendix
Background search for small cells
When discussing HetNet WI in RAN4, RAN4 also discussed the option of introducing so-called “background search” for small cells [2 - 4]. With that mechanism, the UE would search certain carriers in a more infrequent manner than is otherwise required by performance requirements. Different options how to realize such background search where discussed, but one problem identified was that the solutions discussed, when applied using the exisitng either GP0 or GP1, could lead to un-used gaps. I.e. If the UE was configured only with carriers for background search and using existing GPs this would end up being inefficient in terms of deliberately designing a solution which would assign UE with more measurement gaps than potentially needed - leaving measurement gaps unused. And at the time this was discussed there was not time enough to discuss measurement gap enhancements.
Observation 1: RAN4 has earlier discussed using GP and MGRP for background search.
One background search principle discussed is illustrated in figure 1.
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Figure 1 Illustration on one example of a possible GP MGRP for background search discussed earlier in RAN4.
IncMon with only RPG carriers
The newly introduced IncMon feature introduces two performance groups: normal performance group and reduced performance group. RPG monitoring can be scaled according to network configured scaling factor. Currently, if the network configures only carriers in RPG, there are only the current GPs which can be used to assign measurement gaps for the UE. If the UE is only configured with RPG carriers (which seem to be a possible configuration option), using the current measurement gap occasions would mean some measurement gaps could potentially be unused on UE side.
Observation 2: IncMon with RPG only could lead to excess gaps with current GP and MGRP options and wasted system resources.
Small Cell Enhancements on/off 
The work on Small cell enhancements in Rel-12 resulted in DRS measurements for the purpose of facilitating faster cell on/off being agreed. The basic design includes defining DRS which is repeated with different periodicities in the range of 40ms, 80ms and 160ms. In SCE the on/off DRS periodicity of 160ms periodicity may leave unused measurement gaps in the case no other inter-frequency/RAT measurement is configured.
Observation 3: SCE on/off could lead to excess gaps with current GP and MGRP options and wasted system resources.
Interrupts due to transceiver on/off
While discussing CA and DC in RAN4, the issue of potential PCell interrupts caused by UEs turning on/off one transceiver chain has been identified and discussed. Based on the discussion requirements allowing such UE a certain amount of interrupts under certain conditions have been defined. RAN4 have defined different interrupts for different situations, e.g. SCell addition/release, SCell activation and deactivation of SCell, measurements on SCC (and there are also requirements when more than 1 SCell is configured). Using the current GP options for handling interrupts are as such not very optimal or suitable due to the relative long GL and short interrupts. New possible gap design options covering short interrupts have already been on the table [5 – 7] but not progressed.
Observation 4: Discussions related to defining gaps for handling PCell interrupts caused by UE turning on/off secondary receiver chain, have been ongoing in RAN4.
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