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1 Introduction

Two main RAN features for VoLTE support are SPS and TTI bundling. Currently, each feature is restricted with carrier aggregation as followings.
· SPS is configured only in PCell
· TTI bundling is not configured when carrier aggregation is configured

This contribution discusses whether above restrictions are appropriate in small cell dual-connectivity scenario.

2 Discussion
For the DC UE, VoLTE would be handled either in the macro cell or in the small cell. If VoLTE is handled in the macro cell, there would be no problem in applying SPS because the macro cell is PCell. If VoLTE is handled in the small cell, it may not be possible to apply SPS. 
In our view, there are two motivations to support SPS; 1) to avoid PDCCH shortage and 2) to get battery saving gain by configuring UE with very long DRX cycle and prohibiting SR triggering by enabling logicalChannelSR-Mask as discussed in [R2-134337]. On the other hands, additional complexity is foreseen if SPS is allowed in the small cell. See table 1 for more details.

<Table 1>

	Motivations to have SPS in the small cell
	Counter-arguments

	1. Can avoid the PDCCH shortage in the small cell

2. Can get battery saving gain by configuring  DC UE with very long DRX cycle and SPS together
	1. The number of UEs in a small cell would be considerably smaller than that in a macro cell. Hence it is unlikely that PDCCH shortage is an issue for the small cell

2. It is strange configuration to configure DC UE with very long DRX cycle. If the UE needs very long DRX cycle for power saving, it is more logical to operate it with single connectivity  

	Expected complexity/effort if SPS is allowed also in the small cell

	1. RAN2 should discuss whether SPS can be configured in the PCell and PSCell at the same time

2. If only one SPS at a time, X2 would need to be updated to provide the means for co-ordination; also some update to 5.3, 5.4 and 5.10 may be needed

3. If two SPS at a time, section 5.3, 5.4 and 5.10 need to be updated 


 The analysis in table 1 clearly indicates that SPS support in PSCell is not justified.
Proposal 1: To confirm that SPS is configured only in PCell regardless of whether UE is configured with DC or not. 
Up to Rel-11, the combination of CA and UL bundling are not supported together. It was decided at RAN2#68bis. The decision was made without written contribution. See the meeting minute captured below. The contribution was about whether to apply per-CC bundling or per-UE bundling. There was some discussion on it without consensus, and a proposal of simplification to not support CA and TTI bundling together has come out, and approved.

[image: image1.emf]R2 - 100231 :   Scheduling aspects for carrier aggregation   Panasonic   Disc   Only section 2.2   -   ZTE points out that power control is per CC. Panasonic thinks pow er limitation is always per  UE.  CATT would assume in power limited situations, the UE would only be operating on one  UL CC. Huawei thinks CC specific TTI bundling should be considered since the UE could be  on the edge of one CC and not on an another CC. NS N thinks the network could just remove  the less performant CC.   -   Ericsson agrees with the proposal.   -   Motorola thinks it is simpler to have bundling on only 1 CC. Motola thinks the UE could be  power limited only on 1 CC due to max power restrictions   -   NTT  DCM agrees that when the UE is power limited, you should only schedule him on one  CC.   -   Panasonic confirms RAN1 has agreed on a per CC power limitation, and a per UE power  limitation.     -   IDT wonders if it would be possible for the UE to have different powe r limitations for different  RF’s it has ?   -   If the UE is power limited on one CC, then it seems better to use the max power on that CC  without TTI bundling, and use other power on other CC’s.   -   NSN thinks the delay charatistic would vary a lot if we have T TI bundling on selective CCs.  This does not go nicely with services that want a low delay (we do not control which CC is  used by what logical channel).   -   Huawei thinks we could maybe agree that the combination of TTIbundling and CA is not  possible to confi gure.  NSN thinks we could even remove UL bundling   for Rel - 10.    

Agreements   1) The  combination of CA and UL bundling   cannot be configured for a UE  

 

The discussion was originally about the selection 

between＂ per-CC bundling＂ and ＂ per-UE bundlig＂ . 

No consensus made. 

The decision was made after small discussion 

without detailed analysis on pros and cons and 

deployment scenarios (e.g. CA scenario 4)


It seems reasonable to discuss it again in the context of dual connectivity, because CA scenario 4 hasn’t been considered at all.  

The main motivation of not applying TTI bundling for carrier aggregation was that carrier aggregation wouldn’t be configured at the first place if UE suffers from power shortage problem. It would be true in the legacy carrier aggregation but may not be in the dual connectivity scenario as shown in the figure 1. 
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Fig 1
TTI bundling is required when UE is in bad geometry of the serving cell where VoLTE is being handled. In the legacy carrier aggregation, all the serving cells would have a similar coverage thus be in the bad geometry at the same time. In dual connectivity/inter-ENB carrier aggregation, small cell could be in good geometry even when macro cell is not. Hence such UE can enjoy the downlink throughput boost from the nearby small cell because PUCCH transmission to the small cell does not require high transmission power. If TTI bundling is not allowed for such UE, UE would experience considerable throughput degradation around macro cell boundary which can be otherwise avoided. Moreover there seems no real specification impact even if TTI bundling is allowed in carrier aggregation. It is proposed to discuss whether to alleviate the restriction. It should be noted that even if TTI bundling and inter-ENB carrier aggregation is allowed to be configured together, there is no use case to configure TTI bundling in the small cell. 
Proposal 2: To discuss whether to allow TTI bundling to be configured in the MCG (or PCell) or not
3 Conclusion
Following two proposals are made.
Proposal 1: To confirm that SPS is configured only in PCell for inter-ENB carrier aggregation.
Proposal 2: To discuss whether to allow TTI bundling to be configured in the MCG (or PCell) or not
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The discussion was originally about the selection between＂per-CC bundling＂ and ＂per-UE bundlig＂. No consensus made. 


The decision was made after small discussion without detailed analysis on pros and cons and deployment scenarios (e.g. CA scenario 4)
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