3GPP TSG-RAN WG2 Meeting #69bis
R2-102087
12th – 16th April 2010, Beijing, China
3GPP TSG-RAN WG1 Meeting #60bis
R1-102014
12th – 16th April 2010, Beijing, China
Source:
Panasonic
Title: 
Details of SPS operation for carrier aggregation
Agenda Item:
7.1.1.7 for RAN2 and 6.2.3. 1 for RAN1
Document for:
Discussion/Decision
1 Introduction

In RAN2#68bis meeting it was agreed that for Rel-10 there is only one DL respectively UL SPS allocation supported per UE, i.e. one configured PDSCH/PUSCH per UE. This contribution discusses further details of the semi-persistent scheduling operation in a carrier aggregation scenario.
2 Discussion
Since it was already agreed to support in Rel-10 only one DL/UL SPS allocation per UE, it’s seems straightforward to simply reuse the Rel-8 SPS mechanism in Rel-10. RRC signalling configures the periodicity of the SPS pattern and the number of HARQ processes used for DL SPS operation. On the other hand, the resource used for SPS and the initial timing are signalled by PDCCH. There are two remaining open issues specific to carrier aggregation which are discussed in the following:

· Overriding of SPS allocations by dynamic grants
· Restricting SPS allocation to only one specific component carrier

Overriding of SPS allocations by dynamic grants
In Rel-8 a dynamic grant, i.e. PDCCH with C-RNTI masked CRC, can override a semi-persistent allocation. In case UE detects its C-RNTI on the L1/L2 control channel(s) in the sub-frames where the UE has a persistent resource assigned, this L1/L2 control channel allocation overrides the persistent allocation for that TTI and the UE does follow the dynamic grant. 
In case of carrier aggregation, it’s possible that a UE could have in one TTI a semi-persistent allocation and simultaneously one or more dynamic allocations. However this means that a different CC is used for the SPS and the dynamic allocation . Especially in HetNet type operation or interband operation, channel/interference conditions are different among CC. To allow overriding the resource for SPS configured CC is useful when SPS configured CC is better channel/interference condition. So we propose that overriding of semi-persistent allocated resources is also supported for carrier aggregation. Overriding is realized by PDCCH with C-RNTI masked CRC allocating resources on the CC where SPS is active.
Proposal 1: Overriding of a semi-persistent allocation is also supported for carrier aggregation.
Proposal 2: Overriding is realized by PDCCH with C-RNTI masked CRC allocating resources on the CC where SPS is active.

Once a semi-persistent allocation has been activated on a component carrier by means of activation PDCCH with SPS-RNTI, the Rel-8 SPS procedure should be performed within this component carrier. 

Proposal 3: Once a semi-persistent allocation has been activated on a CC by activation PDCCH with SPS-RNTI, the Rel-8 SPS procedure should be performed within this CC
Restricting SPS allocations to PCC
This subsection could be more in RAN1 than RAN2 but we propose to discuss it in both WGs. 
From following reasons, we propose SPS allocation of PDSCH/PUSCH is only for PCC. 

1. The CC where SPS is configured should not be deactivated and removed from the set of configured CC. PCC is always available.

2. To allocate SPS on a SCC has some drawbacks in terms of the UE power consumption, i.e. since SCC with SPS allocation cannot be deactivated, the power saving gain due to the fast deactivation mechanism is diminished [1].
3. The channel conditions are in general stable for the PCC, e.g. PUCCH is transmitted on UL PCC, whereas for example in the HetNet scenario the radio conditions could be unstable on a SCC due to experiencing high interference.
4.  RAN4 evaluated inter-modulation products in the UE transmitter chain that will necessitate a transmitter power back-off in order to meet the Rel-8 radio requirements and LS is sent to RAN1[2]. In the LS, it says following:

certain simultaneous PUSCH/PUCCH and PUCCH/PUCCH transmissions across contiguous or non-contiguous CC or within a CC will not meet regulatory requirements without a reduction of the maximum transmit power.
According to our understanding above is also true for PUCCH and semi-persistently scheduled PUSCH. For dynamically allocated PUSCH, it is easier to control the power for each transmission but for semi-persistently scheduled PUSCH it is more difficult as it is only controlled by TPC command over 3/3A. To limit semi-persistent PUSCH allocations only to PCC would avoid the need for a specific back-off for the SPS case and specific error handling when UE reaches the maximum transmission power.
Proposal 4: Semi-persistent PDSCH/PUSCH allocations can only be scheduled on PCC
So far we discussed PDSCH/PUSCH aspects for SPS. 3GPP needs also the discussion on PDCCH aspect for SPS i.e. for following PDCCHs, which CC is used.
- PDCCH with SPS C-RNTI masked CRC for DL SPS activation
- PDCCH with SPS C-RNTI masked CRC for DL SPS de-activation
- PDCCH with SPS C-RNTI masked CRC for DL SPS retransmission
- PDCCH with SPS C-RNTI masked CRC for UL SPS activation
- PDCCH with SPS C-RNTI masked CRC for UL SPS de-activation

- PDCCH with SPS C-RNTI masked CRC for UL SPS retransmission
- PDCCH with C-RNTI masked CRC for DL SPS overriding
- PDCCH with C-RNTI masked CRC for UL SPS overriding
We propose that above listed PDCCHs are restricted to the PCC, i.e. SPS related PDCCHs are transmitted only on PCC. The point 1 to 3 listed in PDSCH/PUSCH discussion can be equally applied also to the PDCCH discussion. In addition, following specific points for PDCCH aspects are listed:
1. If above PDCCHs could be transmitted respectively received on different CC, the UE is required to be prepared for the case when multiple of above SPS related PDCCHs are received simultaneously. This complicates the error handling procedures.
2. To restrict above listed SPS related PDCCHs to one CC can reduce the false alarm problem for SPS. Overriding of SPS allocations means if no dynamic PDCCH is found to indicate SPS activated CC, SPS reception/transmission is valid. So if false detection happens, SPS reception/transmission is not stopped. 
Proposal 5: SPS related PDCCHs can only be transmitted on PCC    
3 Conclusions
This contribution discussed further details of the SPS operation for carrier aggregation. It’s proposed to agree on the following:

Proposal 1: Overriding of a semi-persistent allocation is also supported for carrier aggregation..

Proposal 2: Overriding is realized by PDCCH with C-RNTI masked CRC allocating resources on the CC where SPS is active.
Proposal 3: Once a semi-persistent allocation has been activated on a CC by activation PDCCH with SPS-RNTI, the Rel-8 SPS procedure should be performed within this CC
Proposal 4: Semi-persistent PDSCH/PUSCH allocations can only be scheduled on PCC
Proposal 5: SPS related PDCCHs can only be transmitted on PCC
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