3GPP TSG-RAN WG2 #63
R2-084182
18th-22nd August 2008

Jeju, Korea 

Agenda item: 
6.1.1.3
Source: 
Alcatel-Lucent, Alcatel Shanghai Bell
Title: 
Semi-persistent Scheduling open issues
Document for:
Discussion, Decision

1 Introduction

In the following contribution we describe our view on some of the remaining open issues for semi-persistent scheduling discussed in [1] and on the questions contained in the LS from RAN1 on SPS [2].
2 Discussion
2.1 HARQ Association for DL

In order to optimize the resource use, the HARQ processes should not be permanently allocated to semi-persistent scheduling and dynamic scheduling should be able to reuse them. Therefore we agree with the final recommendation on HARQ Association for DL in [1]. In particular:
· RRC configures the HARQ processes used for SPS (it should be possible to use more than one HARQ process for SPS)

· The HARQ processes allowed for SPS are cycled through (the HARQ process id is increased for each occurrence of the SPS assignment)

· HARQ processes are not strictly reserved for SPS and SPS assignments can be overruled by dynamic assignments for the same HARQ process 

A related issue is the number of reserved DL HARQ IDs and if it should be fixed in standards. Since the most appropriate number of reserved HARQ IDs depends on the periodicity of the SPS, the number of reserved HARQ IDs should not be restricted to two and it should be configurable via RRC.

For VoIP to restrict the reserved processes for SPS to two seems to be adequate, however in order not to restrict SPS to VoIP, it is better not to introduce this limit in the specs and to allow future flexibility.

Furthermore although we agree with cycling through assigned SPS processes ID, we think there are still some advantages in signalling the first HARQ IDs to be used for the first SPS transmission, since without using a new PDCCH format, it would help in reducing the false positive SPS activation described in [2].
In conclusion we propose:

· Proposal 1: Some HARQ processes are assigned to SPS via RRC. The number of reserved SPS processes is configurable and not limited in the specification.
· Proposal 2: The HARQ processes used by SPS are also available for DS (Dynamic Scheduling).
· Proposal 3: The HARQ ID field of the PDCCH grant with SPS-RNTI to activate SPS is set to the first reserved HARQ to be used in order to synchronize UE and eNB. The other reserved IDs are used cyclically.
In order to allow the reuse by dynamic scheduling some rules to avoid ambiguity between SPS and Dynamic Scheduling (SPS) at the UE side may be needed:

· Case1: If the HARQ buffer size is not taken into account, in case of collision between SPS tx and DS retx, it would be good to always prioritize SPS transmission over DS. It would also allow the use of normal C-RNTI to signal SPS retransmissions, if preferred.
· Case 2: if the HARQ buffer size can be taken into account:

· SPS retransmissions are signaled through SPS-RNTI 

· if the buffer is big enough:

· in case of DS retransmission and SPS transmissions collision, the new coming SPS data is buffered together with the already existing DS data to be retransmitted. The SPS may be transmitted first and the DS retransmission postponed. Anyway the UE is able to differentiate the following retransmissions by the SPS-CRNTI and normal C-RNTI

· if the buffer is not big enough:

· if the eNB wants to continue the DS HARQ retransmission, it sends the PDCCH with C-RNTI to the UE and the UE will not flush the corresponding HARQ buffer;

· if the eNB wants to perform the SPS transmission, it replaces the current contents of the HARQ buffer with the SPS data and performs the SPS transmission. While at the UE side, since no PDCCH is received and the UE detects the SPS transmission from the missing PDCCH and replaces the DS data by the newly received SPS data.

Solution 1 is a simple way forward, however it implies higher DS data loss compared to Solution2 which allows to store and postpone the DS retransmission.

· Proposal 4: To evaluate the proposed above solutions to avoid ambiguity in case HARQ IDs assigned to SPS can be reused by dynamic scheduling. 
2.2 Use of NDI and SPS C-RNTI or C-RNTI for adaptive retransmissions

If SPS C-RNTI is used to signal retransmissions according to the case2 in the previous section, NDI should be used to differentiate new transmission and retransmissions. If normal C-RNTI is used, the NDI value may be still useful to distinguish a retransmission in case RV=0 is used for retransmissions.
And then:
· Proposal 5: if the solution which takes into account the HARQ buffer is preferred, SPS C-RNTI is used to signal SPS retransmissions, otherwise normal C-RNTI is used. 
· Proposal 6: NDI is used to distinguish between transmissions and retransmissions.
2.3 Signalling of explicit release 

Both alternatives, PDCCH and MAC CE to deactivate SPS have benefits and drawbacks. The use of MAC CE would increase the reliability of the deactivation compared to the PDCCH, due to the presence of the HARQ. However it would imply a certain delay due to HARQ/ARQ. We do not have a strong opinion on this issue, although we have a slight preference for the use of the MAC CE in order not to deal with additional issues linked to false deactivations which may arise if PDCCH is used.

· Proposal 7: MAC CE is used to release SPS resources.
2.4 Implicit release 

For UL we agree with keeping the current rule for implicit release and not to define further rules.

For DL, the need of an implicit release is linked to the severity of false activation. Although the false positive SPS activation is a more serious problem for UL than for DL, as explained in [2], there is a risk linked to DL as well. The UE will keep on sending HARQ feedback and consuming power for DL data detection.
· Proposal 8: to evaluate the need of implicit release for DL based on RAN1 feedback in [2].

2.5 False SPS Activation
RAN1 in [2] analysed the problem and indicated it as a serious problem to be taken into account. In order to virtually extend CRC, as mentioned above, the HARQ IDs in the SPS activation for DL can be set to one of the IDs for SPS signalled via RRC. Together with some other fields which can be set to special values for SPS, RAN1 also proposed two main options on how to reserve a sum of 3 bits in the Resource Allocation and MCS and asked RAN2 to provide feedback: 

· Option 1: 2 bits from Resource Allocation, and 1 bit from MCS.

· Option 2: 3 bits from the combination of Resource Allocation and MCS

According to RAN1, the assumption in option 1 would be to restrict some values for the bits in the Resource Allocation and to limit for example the modulation to only two values. In option 2 it would corresponds to limit the available transport block sizes. As also highlighted in the LS, the second option is more flexible than the first one, since the reserved TBS can easily be changed via RRC according to the specific service, while to restrict the values for specific bits in the Resource Allocation for option 1 may result in a difficult step.

· Proposal 9: to restrict the set of available TBS for SPS in order to reduce the false SPS activation.
3 Conclusions
· Proposal 1: Some HARQ processes are assigned to SPS via RRC. The number of reserved SPS processes is configurable and not limited in the specification.

· Proposal 2: The HARQ processes used by SPS are also available for DS (Dynamic Scheduling).

· Proposal 3: The HARQ ID field of the PDCCH grant with SPS-RNTI to activate SPS is set to the first reserved HARQ to be used in order to synchronize UE and eNB. The other reserved IDs are used cyclically.

· Proposal 4: To evaluate the proposed above solutions to avoid ambiguity in case HARQ IDs assigned to SPS can be reused by dynamic scheduling. 

· Proposal 5: if the solution which takes into account the HARQ buffer is preferred, SPS C-RNTI is used to signal SPS retransmissions, otherwise normal C-RNTI is used. 

· Proposal 6: NDI is used to distinguish between transmissions and retransmissions.
· Proposal 7: MAC CE is used to release SPS resources.

· Proposal 8: to evaluate the need of implicit release for DL based on RAN1 evaluation in [2].

· Proposal 9: to restrict the set of available TBS for SPS in order to reduce the false SPS activation.
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