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1. Introduction

In RAN2#59 meeting at Athens, document [2] related to DRX for measurement was presented but no agreement was made on how DRX can be adopted for gap-assisted measurement.

In RAN2#59-bis meeting at Shanghai, document [4] related to measurement gap control functionality was present but there is no discussion being involved for proposal 1 (baseline prioritization among gap, HARQ and DRX/DTX). 

This document discusses on the following issue:
· Prioritization among gap, HARQ and DRX/DTX.

· Constraint on the relation between DRX and measurement gap pattern for active UE.

· Usage of DRX and measurement gap for active UE.
2. Discussion
2.1 Prioritization among gap, HARQ and DRX/DTX
In general, gap allocation and DRX/DTX would be similar on the functionality (i.e. to stop transmission and reception between base station and UE). However, following differences are foreseen.
· Gap control should be valid for long period

· Gap should be configured for long period. Likewise, due to the needs to support for intermediate measurement task. The time distance between the 1st gap used for the step 1 of cell search procedure and the 2nd gap used for step 2 of cell search procedure should be known beforehand. If time distance is large, intermediate measurement result in the 1st gap cannot be used in the 2nd gap because UE's AFC does not perfectly aligned with the network. The time distance is dictated by AFC requirement. Therefore, gap should not start/stop in short time.
· Accordingly, gap should be prioritized than transmission/reception. Therefore, gap would be prioritized than HARQ retransmission.

· DRX/DTX can be (re-)configured frequently
· DRX/DTX can be re-configured frequently depend on the current UE QoS requirement, delay tolerant, etc. This implies that DRX/DTX can start/stop in short time in order to fully utilize battery saving gain.
· Transmission/reception should not be restricted by DRX/DTX. As this is already agreed based on document [5] in RAN2#59-bis meeting at Shanghai. Hence, HARQ retransmission should be prioritized than DRX/DTX. This constant timing relation simplifies the L1 design.
Based on above discussion, we propose following prioritization as a base line.




Gap > HARQ retransmission > DRX/DTX
2.2 Constraint on the relation between DRX and Measurement Gap pattern for active UE
In general, gap allocation is configured for UE by network. To ensure sufficient time duration for UE to perform gap-assisted measurement, gap pattern should be activated and gap configuration should be for long period. This is already agreed in RAN2 #58-bis meeting at Orlando. We think the measurement performance will de defined in RAN4 would be based on the measurement performance solely depends on gap. 
For DRX pattern configuration, the network would configure for UE such that length of DRX would mainly depend on the QoS requirement of the service. The configuration of DRX pattern should be considered as follow:

· The length of DRX would be modified implicitly or explicitly by network. In another words, DRX modification might be rather often.

· Measurement using DRX should be avoided based on radio quality of the serving cell as described in [3]. 

Based on RAN4 working assumption [1], a monitoring gap length for inter-frequency and inter-RAT measurements is defined. Currently following two points were agreed.

· 
Inter-frequency and inter-RAT (UTRA FDD, GERAN) monitoring gap duration is equal to 6ms.

· 
Gap periodicity is assumed to be multiple of 10ms.
Considering the monitoring gap length as the minimum gap length for inter-frequency and inter-RAT measurements, the length of DRX to be used for gap-assisted measurement should be considered. 

The priority between DRX and gap should be considered. As discussed in [4], gap allocation should have higher priority than configured DRX. This is basically truth as gap scheduling is known by UE beforehand while scheduling for configured DRX is not guaranteed. 

Thus, to adopt configured DRX for gap-assisted measurement by UE, certain rules should be considered such that gap allocation for UE to perform gap-assisted measurement should not be obstructed from the configured DRX pattern.

· Configured DRX pattern (i.e. Active and Sleep period) by network to UE should take into account of the current available gap pattern configuration.

· Explicit change in DRX pattern configuration could change sleep period to active period. In order not to change gap pattern, the rule should be defined.
· Implicit change in DRX pattern configuration would change only active period to sleep period. This means DRX sleep period is always result in having longer DRX. Therefore, it should not have problem 

To illustrate the above aspect, an example of how DRX pattern and gap pattern should be configured for UE by network is shown in Figure 1 below.
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   Figure 1: DRX pattern and Gap Pattern Configuration

2.3 Usage of DRX and measurement gap for active UE
Although we discussed gap allocation and DRX as different configuration in previous section as an assumption, we actually see the need to have different configuration when we consider following scenario:

When UE established a service connection (i.e. bearer establishment), network allocates DRX pattern configuration to UE in order to ensure the requirement of service quality is bearable and sufficient power consumption gain for UE. Upon mobility aspect on gap-assisted measurement is required; network allocates measurement gaps to UE. 
This section discusses the scenario upon both configured DRX pattern and activated measurement gaps are present in active UE. Therefore, we discuss the usage of how gap allocation and configured DRX to be used for gap-assisted measurement by UE.
For the scenario whereby configured DRX could possibility exist during the gap pattern sequence (configured for long time duration). Assume configured DRX has met the requirement (i.e. radio quality is below the threshold given by network) for gap-assisted measurement, UE could possibility adopt the configured DRX to perform the same gap-assisted measurement as the measurement took place during the allocated gap. The benefit of adopting the configured DRX for measurement during gap pattern sequence is possible to allow UE measurement process to complete at much early stage than the time duration expected by network. However, upon UE does not use the configured DRX for measurement, power consumption for UE could be reduced.

For other scenario whereby configured DRX is present before or after gap pattern sequence, it is not mandatory necessary for UE to adopt configured DRX for measurement since minimum UE requirement should be defined without additional DRX period.
Based on the above analysis on the usage of configured DRX for measurement, we propose not to mandate configured DRX for measurement. We propose the measurement in DRX should be left for UE implementation freedom.

Conclusion

In this contribution, we discussed following:

· Prioritization among gap, HARQ and DRX/DTX.

· Constraint between DRX and measurement gap pattern configuration for active UE.

· Usage of DRX and measurement gap for active UE. 

We propose following:

· Proposal 1: Basic prioritization order is Gap > HARQ retransmission > DRX/DTX
· Proposal 2: DRX pattern modification should not result in causing UE from prohibit using gap for measurement.
· Proposal 3: Measurement on DRX sleep period should be left to UE implementation in all condition.
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