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1
Introduction
This contribution describes some further details of UL semi-persistent scheduling. 

2
Details of UL persistent scheduling
As agreed, the persistent scheduling is configured by RRC signalling, i.e., the feature is turned on/off by RRC signalling and the periodicity of the persistent scheduling is given by RRC signalling. The exact timing as well as the resources and transport format parameters are sent on L1/L2 control channel (PDCCH) as normal UL grant (with SPS C-RNTI). If the UL grant is missed (there is no UL transmission), eNB can send it again.

At the beginning of the talk spurt (UE MAC notices that there is speech packet coming) UE should send an uplink scheduling request (SR) to the eNode B. The SR is sent on a dedicated resource. For VoIP we assume that SR resource is available at least every 10 ms. Then eNB gives the UE a dynamic uplink grant by sending L1/L2 UL grant. The UE sends the VoIP packet. After receiving the first packet and a possible BSR, the eNB knows that semi-persistent allocation is needed and can send a persistent UL grant. When the UE receives the persistent UL grant, then the UE stores the parameters and is allowed to use these parameters persistently.
Once the UE has the persistent allocation, there is normally no need to send a SR. As agreed, the UE monitors the L1/L2 control channel in preconfigured TTIs (DRX) and if no valid UL allocation is given to the UE, the UE is allowed to send an initial data transmission using the persistent resource (using a stored transport format). The retransmissions are allocated using the L1/L2 control channel or non-adaptively by NACK sent on PHICH.
2.1
Explicit release of semi-persistent allocation

RAN2 decided that semi-persistent resources are released explicitly by PDCCH. The details of PDCCH signalling are FFS. 

We propose that SPS release is sent on PDCCH using SPS C-RNTI and by setting the content of PDCCH into a known code word, e.g. all bits set to zero. Furthermore, the explicit release sent on PDCCH should be acknowledged by the UE by sending an ACK on UL control channel corresponding to the PDCCH. If the release of the SPS allocation is not acknowledged, eNB cannot allocate the resource to some other user since eNB cannot be sure that UE has released the resource. Instead eNB has to wait and see that nothing is sent by the UE on the persistent resource, i.e., DTX detection is needed.
Proposal 1: SPS release is sent on PDCCH using SPS C-RNTI and by setting the content of PDCCH (except the CRC) into a known code word which does not give a valid allocation, e.g., all zeros. RAN1 should decide the code word.

Proposal 2: The SPS release sent on PDCCH should be acknowledged by the UE by sending ACK on PUCCH corresponding to the CCEs used for PDCCH. (Notice that normally UL grants sent on PDCCH are not acknowledged.)
2.2
Persistent allocation and DRX (allow persistent allocation only during on-duration)

Normally, persistent allocation is given during the On_duration, since the UE only monitors PDCCH during On_duration. However, if there has been a dynamic allocation for the UE and the Inactivity_timer is running, it is possible to give a persistent allocation with PDCCH also outside the On_duration. This is, however, not desirable since the persistent allocation pattern creates another “DRX pattern”. It is preferable that the DRX pattern is configured such that it is suitable also for the persistent allocation and then persistent allocation is only allowed during On_duration. This is possible since the SPS intervals are a subset of the long DRX cycles.
Proposal 3: PDCCH transmission for UL persistent allocation is only allowed during On_duration of DRX. 
3
Conclusion
Missing details for the UL persistent scheduling were described in this contribution. The following is proposed:
Proposal 1: SPS release is sent on PDCCH using SPS C-RNTI and by setting the content of PDCCH (except the CRC) into a known code word which does not give a valid allocation, e.g., all zeros. RAN1 should decide the code word.

Proposal 2: The SPS release sent on PDCCH should be acknowledged by the UE by sending ACK on PUCCH corresponding to the CCEs used for PDCCH. (Notice that normally UL grants sent on PDCCH are not acknowledged.

Proposal 3: PDCCH transmission for UL persistent allocation is only allowed during On_duration of DRX. 

References

[1] 3GPP TS 36.300, E-UTRAN Stage 2
Beginning of Text Proposal
5.4.1
UL Grant reception

In order to transmit on the UL-SCH the UE must have a valid uplink grant (except for non-adaptive HARQ retransmissions) which it may receive dynamically on the PDCCH or in a Random Access Response or which may be configured semi-persistently. To perform requested transmissions, the MAC layer receives HARQ information from lower layers.

When the UE has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the UE shall for each TTI during which PDCCH monitoring is required:

-
if an uplink grant for this TTI has been received on the PDCCH for the UE’s C-RNTI or Temporary C-RNTI; or

-
if an uplink grant for this TTI has been received in a Random Access Response:

-
deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI.

-
else, if an uplink grant for this TTI has been received on the PDCCH for the UE’s Semi-Persistent C-RNTI:

-
if PDCCH contents indicate SPS release:

-
clear the configured uplink grant (if any);
-
instruct the physical layer to transmit a positive acknowledgement.
-
if the NDI in the received HARQ information is 1:

-
consider the NDI not to have been toggled;

-
indicate a valid uplink grant and the associated HARQ information to the HARQ entity for this TTI.

-
else if the NDI in the received HARQ information is 0:

-
store the uplink grant and the associated HARQ information as configured uplink grant;

-
initialise (if not active) or re-initialise (if already active) the configured uplink grant to start in this TTI and to recur with the periodicity configured via RRC;

-
consider the NDI bit to have been toggled;

-
indicate a configured uplink grant, valid for new transmission, and the associated HARQ information to the HARQ entity for this TTI.



-
else, if an uplink grant for this TTI has been configured:

-
consider the NDI bit to have been toggled;

-
deliver the configured uplink grant, and the associated HARQ information to the HARQ entity for this TTI.

NOTE:
The period of configured uplink grants is expressed in TTIs.

NOTE:
If the UE receives both a grant for its RA-RNTI and a grant for its C-RNTI, the UE may choose to continue with either the grant for its RA-RNTI or the grant for its C-RNTI.
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