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1 Introduction
In RAN WG1 Meeting #78, agreements have been made on channel priorities between MCG and SCG in synchronous dual-connectivity. 

This contribution discusses the remaining issues of channel prioritization. 
2 Discussion
In RAN WG1 Meeting #77 email discussion [77-17], the following agreements were made.

	· At least for PUCCH/PUSCH, remaining power is allocated on a per-transmission basis

·  When UE apply priority rule for PUCCH/PUSCH across CGs, the priority rule for PUCCH/PUSCH across CGs to utilize remaining power is as the followings

· HARQ-ACK = SR > CSI > PUSCH without UCI 
· FFS: Priority between periodic and aperiodic CSI
· If a channel has more than one type of UCI, the prioritization across CG is based on the highest priority UCI type

· The same UCI type collides, MCG gets higher priority over SCG

· FFS whether priority rule based on channel type is considered

· If considered, the same UCI type collides, channel type of PUCCH gets higher priority over PUSCH

· If considered, the same UCI type with same channel type collides, MCG gets higher priority over SCG
· FFS: For asynchronous case with the case that transmission timing difference is very small (e.g., around 33 micro sec), the priority rule for PUCCH/PUSCH across CGs to utilize remaining power
· FFS: UE can drop PUSCH and piggy back the multiplexed HARQ-ACK onto PUCCH in power limited case
· FFS: How/whether to ensure eNB and UE have the same understanding of synchronous case



Further there are open issues related to PRACH. These open issues are each discussed below. 
2.1 Periodic and aperiodic CSI
The channel priority rule is applied in allocating the remaining power, after the reserved power levels, {PMeNB, PSeNB}, are satisfied. Thu in general the channel priority rule for CSI is not critical if proper {PMeNB, PSeNB} levels are set.
Periodic and aperiodic CSI can be carried by PUCCH or PUSCH, depending on the scenario. In Rel-11, aperiodic CSI is in general more important than periodic CSI since there is only one eNB scheduler which has the knowledge of all CSI reporting configuration and could trigger aperiodic CSI reporting when needed. However, in dual connectivity, it is not obvious aperiodic CSI should always be prioritized over periodic CSI due to independent CSI configurations and CSI triggering between MeNB and the SeNB.  

In our view it is not necessary to explicitly differentiate periodic and aperiodic CSI.
Proposal: 

· Do not differentiate periodic and aperiodic CSI in the priority rule.
2.2 Priority rule based on channel type
HARQ and CSI can be carried by PUCCH and/or PUSCH, depending on the scenario. In Rel-11, prioritization is largely based on channel type, i.e., PRACH>PUCCH>PUSCH. The only case that considers UCI is the existence of UCI on PUSCH vs non-existence of UCI on PUSCH.
In dual-connectivity, the priority rule is shifted to be largely based on UCI type instead. It has been agreed that when the same UCI type collides, MCG gets higher priority over SCG. If channel types are further considered, there are a total of four cases. In Table 1, channels carrying the same UCI types are compared in terms of priority. 

Out of the four cases, in the first 3 cases the channel on MCG clearly should be given higher priority. Only the 4th case needs further consideration. Comparing PUSCH on MCG with PUCCH on SCG, the following are taken into account:

· PUSCH of MCG may carry the high-priority SRB.

· PUCCH towards SCG is likely already protected via the reserved power level PSeNB.
· SCG is intended to be leveraged for opportunistic traffic offloading of MCG.

Thus adopting the existing agreement without further elaboration is preferred.

Proposal: 

· When the same UCI type collides, MCG gets higher priority over SCG without further consideration of channel types.
Table 1. Channels carrying the same UCI type.

	
	MCG
	SCG
	Higher Priority

	1
	PUCCH
	PUCCH
	PUCCH of MCG

	2
	PUSCH
	PUSCH
	PUSCH of MCG

	3
	PUCCH
	PUSCH
	PUCCH of MCG

	4
	PUSCH
	PUCCH
	PUSCH of MCG


2.3 Drop PUSCH and multiplex HARQ-ACK onto PUCCH
Another open issue is the following:

· FFS: UE can drop PUSCH and piggy back the multiplexed HARQ-ACK onto PUCCH in power limited case
If adopted, this implies that PUCCH needs to be (re-)constructed after UL power allocation triggers such a need. A CG with PUSCH transmission is turned to a CG without PUSCH transmission. Looping back like this is not desirable.

· The utility is limited since it is only applicable when PUSCH was expected to carry HARQ-ACK. 

· After PUCCH is (re-)constructed, power allocation needs to be re-calculated. However, this may or may not be fruitful depending on if the UE is in severely power-limited scenario.

· It is not clear if both CG should perform this operation, or only one of the CG should perform. If one, then it is not clear which CG should be selected to perform this operation.

Thus it is not preferable to shift HARQ-ACK at the power allocation stage.

Proposal: 

· UE does not drop PUSCH and piggy back the multiplexed HARQ-ACK onto PUCCH in power limited case.
2.4 PRACH
In dual-connectivity, multiple PRACHs can exist:
· PRACH to PCell (MCG);

· PRACH to pSCell (SCG);

· PRACH to SCell of MCG;

· PRACH to SCell of SCG.

It has been agreed to support parallel PRACH preamble transmissions in non-power-limited case. For power-limited case, prioritization among simultaneous PRACHs is necessary. The prioritization can be in the form of reduced power levels or dropped/delayed PRACH. Considering that PRACH has no re-transmissions, a power-reduced PRACH is unlikely to be useful. Thus prioritization in the form of dropped/delayed PRACH is preferred.
If dropping/delaying PRACH is performed at the physical layer, some indication is needed from PHY layer to MAC layer so that the MAC layer could properly handle the PRACH transmission number and the power ramping for PRACH. In this case, the PREAMBLE_TRANSMISSION_COUNTER could be kept unchanged so that the PRACH power is not ramping up due to PRACH dropping/delaying. 
In dual-connectivity, partially overlapping PRACHs can exist due to several factors.

· The PRACH can be PDCCH ordered, or initiated by the MAC of the UE.

· PRACHs can be of different durations, thus causing partially overlapping PRACH even in synchronous dual-connectivity;

· In asynchronous dual-connectivity, PRACH transmission will start at different time instances and thus partially overlap in time, even if the PRACHs are of the same duration.

When faced with partially overlapping PRACH, the UE can either drop the ongoing PRACH to transmit the latter, high-priority PRACH, or the UE can finish the ongoing PRACH and delay the latter PRACH regardless of priority level.
Considering the many scenarios that the UE may face, and the fact that the UE has good knowledge about each PRACH’s situation, it is simple and effective to leave to UE implementation to handle partially overlapping PRACHs.

Proposal: 

· Prioritization among PRACHs is in the form of dropping/delaying PRACH.
· It is up to UE implementation how to handle partially overlapping PRACHs.
3 Conclusions

In this contribution, we discussed the remaining issues related to channel prioritization in dual-connectivity. Based on the discussion, we have the following proposals.
Proposals: 

· Do not differentiate periodic and aperiodic CSI in the priority rule.
· When the same UCI type collides, MCG gets higher priority over SCG without further consideration of channel types.
· UE does not drop PUSCH and piggy back the multiplexed HARQ-ACK onto PUCCH in power limited case.
· Prioritization among PRACHs is in the form of dropping/delaying PRACH.
· It is up to UE implementation how to handle partially overlapping PRACHs.
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