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1. Introduction
In RAN2#70 meeting, the issues regarding DS overriding of a SPS grant were discussed. There are two possible options in overriding a SPS grant by a dynamic scheduled grant. According to one option, SPS grant is overridden by the dynamic scheduling grant on PCC. According to the other option, SPS grant is overridden by the dynamic scheduling grant on any CC. No decision was made in the last RAN2 meeting as some companies requested more time to investigate the two possible options. In this contribution, we analyse the two options in details and provide a comparison in terms of overhead, scheduling flexibility, frequency diversity gain and standard impacts.
2. Dynamic scheduling and SPS 

In Rel-8, receiving the PDCCH over C-RNTI at the SPS subframe, the configured SPS grant is overridden by the DS grant in this TTI. This overriding is only valid in the current SPS subframe and UE resumes to the configured SPS grant in the following SPS subframe. In Rel-8, single grant is available in a TTI and only one TB is transmitted in a TTI. In contrast to Rel-8, there is possibility for transmitting multiple MAC PDUs hence multiple TBs per TTI in Rel-10. Considering the multiple TBs per TTI, there are two possible options to be considered for dynamic scheduling and SPS in Rel-10.

Option 1: SPS grant is overridden by the dynamic scheduling grant on PCC.
The SPS is not overridden by the dynamic grant on SCC. If there is a dynamic scheduled grant on SCC and SPS on PCC in a given TTI, the UE and the eNB should consider this as multiple grant scenario. 

Option 2: SPS grant is overridden by the dynamic scheduling grant on any CC.


This option also include the SPS grant overridden by dynamic grant on PCC.
The following operation points are considered for the comparison of the two possible options for SPS grant overriding.

1). SPS is designed for VOIP application in mind. ie. the grant assigned for SPS will generally be small.

2). UE will see similar QOS on different CC from the scheduling point of view. 

3). No bearer specific mapping of data on to SPS resources. If multiple scheduling grants are received for the same TTI, all the grants are considered with same QoS and the data from different bearers are mapped on to the granted resources following the logical channel prioritisation as agreed in RAN2 69bis meeting. 
Primary use of SPS overriding is to enable the eNB to schedule more data than what can be accommodated in a SPS grant. For example, header compressed VOIP is scheduled with SPS grant while un-compressed VOIP packet can be scheduled with dynamic scheduled grant overriding the SPS grant. Another example is that scheduling of burst of data during the Voice communication. Similar applications are foreseen to be supported with SPS in Rel-10.

The resource allocated for SPS is generally small. The network has knowledge of the SPS allocated for the UE and the amount of data needs to be scheduled when it schedules the UE for dynamic grants. Given that resource required for SPS is small, there is no reason why the network cannot allocate sufficient resources in dynamic scheduling to accommodate the amount of data which has been transmitted on SPS. 

The two options are compared considering the overhead, scheduling flexibility and frequency diversity gain in Table 1.

Another important aspect is amount of standard modification required to capture each option. The requirement for SPS resource overriding by dynamic scheduled grant in Rel.8/9 is given in 36.300 (v 9.3.0) as

“11.1.1
Downlink Scheduling

…

Otherwise, in the sub-frames where the UE has semi-persistent downlink resource, if the UE finds its C-RNTI on the PDCCH(s), the PDCCH allocation overrides the semi-persistent allocation for that TTI and the UE does not decode the semi-persistent resources.

11.1.2
Uplink Scheduling

…

Otherwise, in the sub-frames where the UE has semi-persistent uplink resource, if the UE finds its C-RNTI on the PDCCH(s), the PDCCH allocation overrides the persistent allocation for that TTI and the UE’s transmission follows the PDCCH allocation, not the semi-persistent allocation.”

Where the dynamic scheduled grant is defined as the grant on the PDCCH(s) addressed to UE’s C-RNTI. The same definition is applicable in Rel.10. Note that UE only has one C-RNTI allocated for the use of scheduling and PDCCH is used for transmission of the grant. In stage 3, the dynamic grant overriding the SPS grant is captured by the order of execution in Rel8/9. It is logical to follow similar principle in Rel.10. If the similar principle and definition is used in stage 3 for Rel.10, option 2 does not require any modification to specifications.  On the other hand, option 1 requires modification to the specification to capture that only the grant on PCC overrides the SPS grant
Comparison of option 1 and option 2

	
	Option 1: SPS grant is overridden by the dynamic scheduling grant on PCC
	Option 2: SPS grant is overridden by the dynamic scheduling grant on any CC

	Overhead 

	High: 
Multiple MAC PDUs are used to transmit the same amount of data hence the overhead high due to the additional MAC PDU header.
	Low: 
Single MAC PDU is used to transmit the data.
 

	Scheduling flexibility
	Tight scheduling rule: since overriding resource must be located on the PCC
	Flexibility to scheduler: eNB can freely select resource on any CC to override the SPS resource 

	Frequency diversity gain
	Low: 
Frequency diversity for the overriding resources is limited to PCC
	High: 
Frequency diversity for the overriding resources is penetrate on wider frequency band including all SCCs. 

	Standard impacts
	High
Grant on PCC should be differentiated from grant addressed to C-RNTI as in Rel-8/9. 
	No standard impacts:
The behaviour as defined in Rel8/9.


Considering the scheduling flexibility and the specification impacts, our preference is for option 2: SPS grant is overridden by the dynamic scheduling grant on any CC.

Proposal: RAN2 is requested to discus SPS grant override by dynamic scheduling grant in CA. Option 2 (SPS grant is overridden by the dynamic scheduling grant on any CC) is proposed for the SPS overriding by dynamic grant.

3. Conclusion

In this contribution, SPS grant override by dynamic scheduled grant in CA was discussed. RAN2 is requested to agree on the following proposal.
Proposal: RAN2 is requested to discus SPS grant override by dynamic scheduling grant in CA. Option 2 (SPS grant is overridden by the dynamic scheduling grant on any CC) is proposed for the SPS overriding by dynamic grant.
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