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Discussion and Decision
1
Introduction

This contribution addresses the mechanism for UL semi-persistent resource deactivation.

2
Discussion
2.1 Motivation for UL semi-persistent resource deactivation

It has been decided to support orthogonal UL access for LTE. Therefore, UL resources allocated to an UE (dynamic or semi-persistent) cannot be shared by other UEs in the same cell, and should not be allocated to UEs without UL traffic. This is not an issue with dynamic resources since they are allocated on a per TTI basis. However, once activated, semi-persistent resources are allocated to an UE until they are deactivated. So when an UE no longer has UL traffic, semi-persistent resources allocated to an UE must be deactivated. Specifically, as the main motivation to assign semi-persistent resources is for VoIP, semi-persistent resources activated in the UL for talk spurts should be deactivated when the UE enters silent periods in the UL.

Conclusion 1: UL semi-persistent resources activated for talk spurts should be deactivated during silent periods.

2.2 Explicit or implicit UL semi-persistent resource deactivation

In general, two approaches can be considered for UL semi-persistent resource deactivation: (1) deactivation by explicit signalling or (2) deactivation by implicit rules.

Deactivation by explicit signalling
Deactivation by explicit signalling is a rather simple approach since the standard only needs to define a deactivation signalling. As it has been decided during RAN2#60bis that semi-persistent resource activation is performed by PDCCH signalling in RAN2#60bis, it is assumed in this contribution that the deactivation is also performed by PDCCH for the explicit signalling approach.

When an eNB decides to release UL semi-persistent resources from an UE (e.g. based on receiving padding BSR), it would signal the PDCCH to deactivate UL semi-persistent resources activated for the UE and allocate the released resources to other UEs (either as dynamic or semi-persistent resources).
An error scenario to be considered for this explicit deactivation approach is the misdetection of PDCCH. If the UE misses the PDCCH for deactivation, there will be collision in the UL between the UE who originally had been assigned the semi-persistent resources and another UE to whom the resources had been re-assigned to. It is noted here that the target quality for PDCCH is a miss detection rate of 1%.
eNB can take certain precautions to avoid such collisions. For example, the eNB can send the PDCCH deactivation signalling over multiple consecutive semi-persistent sub-frames before re-assigning the resources to another UE. However, it also noted that having to send multiple PDCCHs to deactivate resources is inefficient, and furthermore, the semi-persistent resource to be deactivated cannot be allocated to other UEs in the mean time.

Deactivation by implicit rules
Release by implicit rules requires the standard to define certain conditions for the UE to deactivate the UL semi-persistent resources on its own. The basis of an implicit rule to release the UL semi-persistent resources can be the non-usage of the resources. For example, when an UE does not have traffic to utilize the UL semi-persistent resources, it will transmit a padding BSR, and this can be used to trigger the UL semi-persistent resource release.

An error scenario to be considered for this implicit deactivation approach is the unsuccessful decoding of the UL-SCH transmission on the semi-persistent resource. If the eNB fails to decode the UL-SCH transmission on the semi-persistent resource for which the UE had transmitted a padding BSR, the UE will have implicitly deactivated the semi-persistent resource, but who cannot detect this will not be able to re-assign this resource to another UE. It is noted here that the residual HARQ error rate is expected to be in the range of 10^-3 ~ 10^-4.

Conclusion on explicit or implicit

Considering that the residual HARQ error rate will be lower than the PDCCH miss detection rate, it is proposed to adopt the implicit deactivation approach.
Conclusion 2: Implicit UL semi-persistent resource deactivation rules should be defined based on the transmission of padding BSR rather than defining explicit release signalling.

2.3 Issues to consider with the implicit deactivation approach

Some issues with the implicit UL semi-persistent resource deactivation based on padding BSR are addressed below with the focus on VoIP (i.e. the aim is to release semi-persistent resources when entering silent period).

One issue of concern may be that the jitter in speech packet might result in a speech packet arriving right after the transmission of a padding BSR, resulting in a too early deactivation of the UL semi-persistent resource. This issue can be solved by defining the rule to deactivate UL semi-persistent resources as “transmission of a padding BSR on N consecutive semi-persistent sub-frames”. However, as this is jitter in the UL, the possible amount of jitter is expected to be very limited, and N should not have to be larger than 2.

Another issue of concern may be that due to header compression, padding BSRs may be transmitted on semi-persistent resources frequently with speech packets. This issue can be solved by defining the rule to deactivate UL semi-persistent resources as “transmission of a padding BSR without any data (i.e. TB contains only headers, padding BSR and padding) on semi-persistent resources”. However, this depends on how the semi-persistent resource should be dimensioned. Since it is expected that most speech packets will experience ideal header compression, the semi-persistent resource can be dimensioned for this packet size. If semi-persistent resources are dimensioned in such a way, this will not be a true concern.

Another issue of concern may be that traffic other than VoIP might exist, so that padding BSR will not be transmitted even though there are no speech packets. However, this is not thought to be a problem since the semi-persistent resources are being used for this other traffic (i.e. it is not wasted).

3
Conclusion
This contribution addressed the mechanism for UL semi-persistent resource deactivation and concludes as follows:

Conclusion 1: UL semi-persistent resources activated for talk spurts should be deactivated during silent periods.

Conclusion 2: Implicit UL semi-persistent resource deactivation rules should be defined based on the transmission of padding BSR rather than defining explicit release signalling.



































































