
3GPP TSG-RAN WG1 Meeting #51bis
R1-080299
Sevilla, Spain

14 - 18 January 2008
Agenda item:

6.1.3
Source:
Nokia Corporation, Nokia Siemens Networks
Title:
Signaling of persistent allocation on PDCCH
Document for:

Discussion and Decision

1
Introduction
Signaling of semi-persistent allocation is discussed in this paper. In RAN2 semi-persistent allocation has been proposed to be done via PDCCH [1], [2]. In this paper the details are discussed.
2
Persistent allocation in DL
We propose that the persistent scheduling is configured by RRC signalling, i.e., the feature is turned on/off per UE. RRC signalling would also give the periodicity of the persistent allocation (PS_PERIOD, e.g., 20 ms), and the HARQ process(es) used for persistent scheduling. The exact timing as well as the resources and transport format parameters are proposed to be sent on PDCCH as normal DL assignment (HARQ process id indicating that this assignment should be stored). 
In downlink, it is beneficial to reserve one or more HARQ processes for persistent scheduling allowing efficient signalling of persistent assignment without additional PDCCH bits. Also, the existing HARQ soft buffer can be easily reused.
At the beginning of the talk spurt eNB gives the UE a persistent downlink assignment for a VoIP packet by sending DL assignment on PDCCH with RV=0 which indicates that it should be stored (initial transmission for a reserved HARQ process). Afterwards, the UE monitors the L1/L2 control channel in preconfigured TTIs (DRX). If no valid DL assignment is given to the UE, the UE is required to detect whether there is an initial data transmission for it on the persistent resource (using the stored transport format). If the UE correctly decodes a VoIP packet (the CRC of the UE-specificly scrambled data matches), the UE sends an ACK. If the CRC fails, the UE stores the received data samples in the HARQ buffer to wait for a possible HARQ retransmission, but does not send a NACK. If the eNode B does not receive an ACK, it retransmits the VoIP packet.The retransmissions are always allocated using the L1/L2 control channel and thus both ACK and NACK is sent for them..
It should be noted that the persistent allocation is only for the initial transmissions, retransmissions are always scheduled in DL (asynchronous adaptive HARQ).

For further details of MAC operation, see [1].
2.1
Signaling of persistent allocation
-
RRC is used for initial configuration of the persistent scheduling setting the periodicity, the number of HARQ processes and the process ids reserved for persistent scheduling;

-
Persistent assignment is indicated on PDCCH by HARQ process id (no extra signalling bits on PDCCH needed and no additional HARQ buffer needed, RV=0 is reserved for the 1st HARQ attempt);
-
Retransmission (RV>0) is also indicated normally by HARQ process id (no special format for PDCCH is needed);
-
DL assignment on PDCCH is used for telling the exact timing as well as the transport format parameters to be stored (the parameters are stored when HARQ_ID is (one of) the reserved ID(s) and RV=0);

-
Persistent DL assignment is released when the persistent assignment is not used N_PS consecutive times (N_PS configurable); 

-
SID frames are allocated dynamically.

3
Persistent allocation in UL
We propose that the persistent scheduling is configured per UE by RRC signalling, i.e., the feature is turned on/off. By ‘on’ it is understood that the UE can be scheduled both dynamically and persistently, and by ‘off’ dynamically only. RRC signalling would also determine the periodicity of the persistent scheduling (PS_PERIOD) but, contrary to DL, does not reserve the HARQ processes. We propose that the exact timing as well as the resources and transport format parameters are to be sent on L1/L2 control channel (PDCCH) as normal UL grant (with one value of RSN/RV indicating that this grant should be stored). Since UL HARQ is synchronous, the HARQ process id is derived from the timing.
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 (D-SR). For VoIP we assume that SR resource is available at least every 10 ms. Then eNB gives the UE a (dynamic) uplink grant which preferably can fit a full VoIP packet and the UE sends the VoIP packet. 

Then eNB can make persistent allocation (i.e. allocate persistent uplink resource for the first HARQ transmission) by sending a L1/L2 UL grant which indicates that it should be stored. In other words, it is proposed that the PDCCH indicates whether the UL grant is a persistent one or not. 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 adaptively by using the L1/L2 control channel or non-adaptively by NAK sent on PHICH.
It should be noted that the persistent allocation is only for the initial transmissions; retransmissions are always either scheduled adaptively via PDCCH or requested non-adaptively by NACK on PHICH (synchronous adaptive or non-adaptive HARQ).

For further details of MAC operation, see [2].
3.1
Signaling of UL persistent allocation
-
RRC is used for initial configuration of the persistent scheduling setting the periodicity (PS_PERIOD),

-
PDCCH is used for sending the exact timing as well as the transport format parameters to be stored (HARQ process for synchronous HARQ is determined from the timing),
-
by reserving one RSN/RV value (e.g., RV=1) to indicate persistent allocation (if the possibility of persistent scheduling is not configured by RRC, then there is no need for such reservation), no extra bits on PDCCH are needed
-
persistent UL grant is released when UE sends an empty buffer status report without data using the persistent resource,

-
SID frames are allocated dynamically

3.2
Interpretation of RV in the UE
Thus the interpretation of the RV field would be as follows:
-
if (the possibility of ) persistent scheduling is not configured, then RVs are used normally (RV=0 indicating initial transmission and RV>0 indicating retransmission with adaptive HARQ. With non-adaptive HARQ, all RV points 0,1,2,3 are available for retransmission according to the rule proposed in [3].)
-
if persistent scheduling is configured, then RV=0 is reserved for dynamic initial transmission and some other RV=k (e.g., RV=1, see [3]) is reserved for persistent initial transmission: 
-
thus when UE receives PDCCH giving UL grant with RV=k, it knows that this is initial transmission and the parameters should be stored for future (PDCCH-less) use
-
the actual redundancy version (i.e., the circular buffer position) for the persistent initial transmission (indicated by RV=k) should be reinterpred in the UE as RV=0 
-
RV=k cannot be used for dynamic retransmissions with adaptive HARQ
-
with non-adaptive HARQ retransmissions, table xxx in [3] could be used as such (i.e. RV=0 and RV=k are available since RV is not sent on PDCCH)
Based on the proposal of [3], selecting RV=1 for indication of persistent allocation affects the IR performance least since RV1 is typically not used before the 4th transmission.
4
Conclusion
In this contribution, signalling for persistent allocation was proposed. Configuration of persistent scheduling for both UL and DL is done via RRC signalling. The actual persistent allocation (to be stored by the UE) is proposed to be done via PDCCH:
· in the DL, the persistent allocation is indicated with HARQ process ID

· in the UL, the persistent allocation is indicated with a specially reserved RV=k (e.g., k=1)

Thus no extra bits are needed on PDCCH for persistent allocation. For UL, the interpretation of one RV=k is different for the UE that have been configured for persistent scheduling.
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