Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 Meeting #68
R4-134167 
Barcelona, Spain, 19 - 23 August, 2013

Source: 
Nokia Corporation, NSN
Title: 




Discussion on relaxed performance requirements for background search
Agenda Item: 
8.7
Document for:
Discussion
1 Introduction
RAN4 has received an LS [1] from RAN2 on inter-frequency small cell discovery with reduced UE power consumption impact. In this paper we will discuss the topics from the LS and the questions raised by RAN2 related to how to potentially enable efficient inter-frequency measurement with minimized UE power consumption impact.
In [2] we have drafted a proposal on LS reply to RAN2.
2 RAN2 LS main message
RAN2 has been conducting studies for HetNet mobility inter-frequency small cell discovery with reduced UE power consumption impact. Based on the observation from the study (the scenario with one macro layer and one layer with small cells) RAN2 assumes that the UE power consumption will be too high if the UE is continuously configured with inter-frequency measurements according to currently specified requirements. Relaxed performance requirements for inter-frequency measurements, while still maintaining efficient offloading from macro layer, was an approach considered by RAN2.

As stated in [1]:

RAN2 sees following options to realize these measurements with relaxed performance requirements – more detailed information about these alternatives can be found in R2-131897:

1. Using existing measurement gap pattern with existing measurement gap repetition periods (UE decides on how exactly to do the measurements to comply with the requirements) 

2. UE uses autonomously initiated gaps.  

a. RAN2 prefers that the UE autonomous gap does not interfere with ongoing data transmission i.e. the UE should only have autonomous gaps while being in DRX.

3. Defining an additional measurement gap repetition period (in addition to existing 40 and 80ms MGRP)

According to LS RAN2 considers that any method that is developed should work with a scenario where UE is configured to measure inter-frequency layer(s) using existing measurement gap patterns and performance. The LS also lists a set of potential options [1, 3] how to realize the relaxed performance requirements for offloading purposes. In this paper we will discuss more details of how we see this possibly realized in [4].

3 Discussion on measurement gaps

Some UEs need gaps in order to perform inter-frequency measurements while others do not. In this section we will discuss the topic of how to enable gaps for relaxed requirements for UEs that requires gaps.

1 Existing measurement gap patterns
This approach would not need definition of any new gap pattern but would instead re-use existing gap pattern 0 or 1. It would be up to UE implementation to use the gaps needed in order to fulfil the performance requirements set for detection and measurement of cells according to the relaxed requirements.
This approach seems rather simple in terms of no need to define new gap pattern but would likely lead to the fact that some gaps are left un-used. From system point of view it may not desirable to settle on a solution that is inefficient in terms of not using the assigned measurement gaps.
2 UE autonomous gaps

This approach would mean that the UE would use autonomous gaps, while at the same time RAN2 prefers that such autonomous gaps would not interfere with ongoing data transmissions. I.e. the measurements would need to be performed while UE is in DRX or – if this is not possible - network would have to ensure gaps in the transmission such that UE can fulfil the relaxed performance requirements.

3 Define a new gap pattern

Here RAN4 would need to define a new gap pattern in similar way as we now have gap patterns 0 and 1 e.g. gap pattern 2 with less frequent occurrence of a gap
In summary the differences with approaches [3]:

	
	No new gap pattern (Existing gap patterns are utilized)
	New Gap Pattern
	Autonomous Gap Pattern

	Only one inter-frequency layer (small cell layer)
	Loss in scheduling flexibility when UE not using gaps –around 6 out of 80ms or 40ms (7.5% or 15%) lost scheduling opportunities 

NW configures legacy gap pattern.

Once inter-frequency cell is detected, RSRP/RSRQ measurement is done with all gaps and normal measurement accuracy apply.  
	Less lost scheduling opportunities e.g. if 6ms every 3seconds then there would be around 6ms/3000ms = 0.2% lost opportunities

NW configures new gap pattern.

Once inter-frequency cell is detected, re-configuration is needed to apply legacy gap pattern to meet normal measurement accuracy unless worse measurement accuracy is acceptable for small cell layer.
	Lost scheduling opportunities according as NW needs to ensure appropriate DRX periods or otherwise UE performance is unpredictable in order to fulfil RAN2 preference.



	Multiple inter-frequency layers (e.g. mix of small and macro cell layers) 
	NW configures legacy gap pattern and indicates which carrier is measured with relaxed measurements.

Macro frequency layer measurement with normal performance and small cell layer measurement with relaxed performance 


	NW decides whether to configure legacy gap pattern (in order to get good enough performance for inter-frequency coverage (macro layer) measurements) or new gap pattern for relaxed measurements.


	Similarly to signel inter-frequency layer – NW needs to ensure appropriate gaps by not scheduling UE. 

	RAN2 Specification impact 
	Indication for which carrier relaxed performance is needed e.g in measObjectEUTRA 

RAN2 impact small
	Definition of new gap pattern (probably) in MeasGapConfig (new codepoint) 

RAN2 impact small
	Indication for which carrier relaxed performance is needed e.g in measObjectEUTRA 

RAN2 impact should not be big


4 Performance Requirements

While the discussion related to how the UE potentially performs the measurement using gaps only applies to a UE that actually needs measurement gaps for performing inter-frequency measurements – the related relaxed performing requirements would be applicable to all UE categories (i.e. here meaning both UEs that needs gaps and UEs that do not need gaps).

The actual minimum performance requirements would of course need to be aligned with the chosen gap pattern type for UEs that needs gaps, while for UEs that do not need gaps the same relaxed minimum performance requirements would be somehow aligned – in order to allow such UEs to enable the power savings initially used as reason for the relaxed requirements.
As relaxed performance requirements are likely to materialize in form of longer UE cell detection time we in the following discuss different ways how this would be done according to the options in section 3.
4 Using existing measurement gap patterns

RAN4 would define longer cell detection time and possibly also measurement accuracy. UE will use the amount of gaps needed in order to ensure that it fulfils the relaxed minimum requirements. UE is not required to use all assigned gaps available if the relaxed requirements can be fulfilled using less. I.e. some gaps might be left un-used.
5 Using UE autonomous gaps

RAN4 would define longer cell detection time and possibly also measurement accuracy. UE will use available connected mode DRX periods to perform the inter-frequency measurements according to relaxed requirements. i.e. UE will use non-active time. If the UE is not having enough non-active time, the network is responsible of ensuring that the UE is provided with enough un-scheduled gaps for allowing the UE to fulfil the relaxed minimum requirements.

6 Defining a new gap pattern

RAN4 would define longer cell detection time and possibly also measurement accuracy and define a new gap pattern. UE will be configured with this gap pattern – e.g. gap pattern 2. Performance requirements could then be developed based on the new gap pattern. The new gap pattern could e.g. be similar to current patterns with regard to gap length – i.e. 6ms gap – while the measurement gap repetition period (MGRP) could be longer.
Finally it should be noticed that the LS specifically states that defining a totally separate measurement gap process and pattern which is configured (separate from existing measurement gaps with MGRP of 40 and 80ms used for coverage purposes) in addition to existing gap pattern was excluded in RAN2#82. I.e. RAN2 decided to keep the current approach of only having UE configured with one gap pattern at a time and excluded the option of having UE configured with multiple simultaneously active gap patterns.

7 Relaxed cell identification time

In the following we have illustrated one approach how the relaxed cell identification time could be defined and what impact it could have on the specification:

E-UTRAN FDD – FDD inter frequency measurements when no DRX is used

When measurement gaps are scheduled, or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new FDD inter-frequency within TIdentify_Inter according to the following expression:
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Where:

TBasic_Identify_Inter = 480 ms. It is the time period used in the inter frequency equation where the maximum allowed time for the UE to identify a new FDD inter-frequency cell is defined.

Nfreq is defined in clause 8.1.2.1.1 [4] and Tinter1 is defined in clause 8.1.2.1 [4]
Using the example of defining a new gap pattern and the current approach it would then mean that Tinter1 in clause 8.1.2.1 would be decreased according to which MGRP would be agreeable to RAN4.
RAN4 would of course also need to address the requirements under DRX as well as how to handle the case when UE has both a carrier configured with relaxed performance requirements as well as one or more with non-relaxed requirements (i.e. what we have today)
When RAN4 have concluded on which approach to take it would likely also be necessary to discuss the measurement accuracy to be defined when applying relaxed performance requirements. In [2] we have provided a draft LS reply to RAN2.
5 Conclusions 
In this paper we addressed and discussed the incoming LS from RAN2 concerning relaxed performance requirements based on the outcome of small cell discovery and offloading discussion in RAN2. The different options listed by RAN2 on how to realize the gaps and their impact were discussed, as well as the relaxed performance requirements. In [2] we have provided a draft LS reply to RAN2. 
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