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1. Introduction

In RAN2#58-bis meeting at Orlando, baseline for measurement gap control functionality was agreed as follow:

· Network configure gap pattern.

· No indication per gap by network: 
· UE uses gaps from pattern for longer times (as long as configured).
This document discusses following.
· Prioritization among gap, HARQ and DRX/DTX

· Parameters for measurement gap

· Signaling method for measurement gap
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. For example, HARQ retransmission should be prioritized rather 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. Parameters for Measurement Gap
According to above discussion, , gap should be allocated for long period (as long as configured) by network to connected mode UE. Having this understanding, the measurement gap parameters for UMTS should act as baseline parameters to be adopted for LTE measurement gap. We propose the same measurement pattern in UMTS as stated in TS 25.133 [1] should be supported. This does not require/modify UMTS/GSM part of the terminal design in LTE dual/triple mode terminal. To ease UE implementation for measurement task carried out in physical layer, the value range for the gap parameters should be carefully discussed. However, some form of gap parameters simplification should be considered and would be carried out in LTE as a next step for gap enhancement (like to remove “Gap End Sub-frame number” as stated in [2]). Based on the above discussion, the following parameters could be act as the baseline for gap configuration in LTE:

· Number of gap patterns

· Gap start System frame number

· Gap start Sub-frame number

· First idle gap

· Second idle gap

· Duration between 1st/2nd gaps

· Inter-gap length

· Duration of gap pattern

To further illustrate the above aspect, the gap patterns based on the above baseline gap configuration is shown in Figure 1 below.
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Figure 1: Baseline Gap Configuration for LTE

2.3. Signalling of Measurement Gap Parameters
Based on the baseline measurement gap parameters as stated in the previous section, the measurement gap parameters can be categorized into “Measurement Gap Configuration information” and “Measurement Gap Activation/De-activation information”. The baseline measurement gap parameter is allocated as follow:

· Measurement Gap Configuration information

· Number of Gap patterns 

· First Idle Gap

· Second idle gap
· Duration between 1st/2nd gaps

· Inter-Gap Length

· Duration of gap pattern 
· Measurement Gap Activation/De-activation information

· Gap start System Frame Number 

· Gap start Sub-frame number 

Based on current RAN2 agreement on measurement gap control for LTE, measurement gap pattern sequence allocates to connected mode UE can be configured as long as the network requires the connected mode UE to use the gap for measurement. Having this understanding, measurement gap configuration information allocate to connected mode UE should not change that frequent since measurement process carried out based on the allocated gap could be long (e.g. ~ 200 msec). Thus, the reliability for signaling the measurement gap configuration information should be significant. Therefore, we proposed measurement gap configuration information should be signal via RRC Control signaling. 
For measurement gap activation/de-activation information, the information is dealing with timing to start/stop measurement gap. As mention in this document, measurement gap control should not start/stop in short time period due to the needs to support intermediate measurement results. Having this understanding, one possible approach of signaling this information is to adopt RRC Control signaling such that measurement gap configuration information and measurement gap activation/de-activation information can be signaled using the same RRC message. However, activation/de-activation of gap shall affect the radio resource allocation by network to connected mode UE. The task for network to schedule radio resource to UE is carried out by a scheduler entity which is allocated in MAC layer. Thus, consider measurement gap activation/de-activation information is handled by MAC Control signaling would have certain simplification gain since resource management by network to UE can be simplify. However, in case MAC Control signaling is adopted, frequent start/stop of measurement gap should be avoided. The relation with DRX/DTX and gap allocation relation should be further discussed.
To illustrate the above aspect, an example of how UE received the measurement gap configuration information and measurement gap control information (e.g. activated gap) using MAC control signaling is shown in Figure 2 below.
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Figure 2: Signaling of Measurement Gap Parameters in LTE
3. Conclusion

In this contribution, we discussed following:

· Prioritization among gap, HARQ and DRX/DTX

· Parameters for measurement gap

· Signaling method for measurement gap
We propose following:

· Proposal 1: Basic prioritization order is Gap > HARQ retransmission > DRX/DTX

· Proposal 2: Simplification of adopting gap parameters in LTE is considered as a next step for gap enhancement.
· Proposal 3: Measurement Gap Configuration information is signal via RRC Control signaling.
· Proposal 4: Measurement Gap Activation/De-activation information is signal via RRC or MAC Control signaling is FFS.
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