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1. Introduction
In RAN1#77, following agreements were made [1].

	Agreements
· In both synchronous and asynchronous cases, at least for PUCCH/PUSCH
· Minimum guaranteed power allocation P_SeNB and/or P_MeNB can be configured
· P_SeNB >=0, P_MeNB >=0
· FFS: P_SeNB+P_MeNB <= PCmax
· FFS: P_SeNB+P_MeNB <= 100%
· The total power allocation per CG Palloc_xeNB can be determined by 
· (1) Power allocation up to P_SeNB and P_MeNB (i.e. Ppre_SeNB and Ppre_MeNB) 
· At first, UE needs to allocate power per each eNB up to P_SeNB or P_MeNB (if configured) respectively regardless of priority rule if transmission is scheduled
· Ppre_xeNB = min {power based on actual grant/assignment and TPC commands, P_xeNB}
· (2) Plus allocation of remaining power
Agreements
· In both synchronous and asynchronous cases:

· If look-ahead is supported or in synchronous case
· All the remaining power can be used
· For the remaining power, priority is determined based on UCI type across CG for channels not satisfied by P_SeNB or P_MeNB
· FFS on details
· Giving all the remaining power to a CG is not precluded
· If look-ahead is not assumed: 
· Reserve P_SeNB and/or P_MeNB towards each eNB if there is potential uplink transmission
· If the UE knows it does not have transmission in the other CG in overlapped subframes based on at least semi-static information (e.g., TDD UL/DL config.), UE does not reserve the power for that CG
· For the remaining power, earlier transmission is higher priority
· FFS on whether there will be two types of UE behavior (supporting look-ahead and not supporting look-ahead) or there will be only one type of UE behavior
· Confirm WA with clarification: 
· Power control changes are not allowed for one channel on one carrier in the middle of subframe in asynchronous case in dual connectivity (i.e., Power of on-going transmission is not adjusted)
· Within a CG, for the total power allocation, reuse Rel-11 relative priority and power scaling of different channel types
· PRACH to PCell has the highest priority; 
· RAN1 perspective, differentiation between PUSCH with SRB and PUSCH without SRB is not assumed

Launch multiple email discussions for above FFS parts and possible NW coordination on power

Email discussion until 12th  June focusing on (FFS on details) – Yunjung (LG)

Email discussion until 12th June focusing on (FFS on whether there will be two types of UE behavior (supporting look-ahead and not supporting look-ahead) or there will be only one type of UE behavior) – Suzuki (Panasonic)

Email discussion until 12th June focusing on (FFS: P_SeNB+P_MeNB <= PCmax and FFS: P_SeNB+P_MeNB <= 100%) – Fred (NTT DOCOMO)

Email discussion until 12th June focusing on possible NW coordination on power – Sigen (AL)



In this document, email discussion [77-11] addressing FFS on details of priority rule based on UCI is summarized.

2. Discussion
To proceed with the details on priority rule across CGs, the following questions may need to be answered. Note that the discussion on priority rule based on UCI type across CGs would be limited to PUCCH and PUSCH. 
1. What would be a priority rule based on UCI type across CGs? What would be the benefits and drawbacks of each approach?
(1) Alternative 1: PUCCH on MCG > PUCCH on SCG > PUSCH with UCI on MCG > PUSCH with UCI on SCG > PUSCH without UCI on MCG > PUSCH without UCI on SCG
i. It means that regardless of UCI content, PUCCH can be prioritized over PUSCH, and PUSCH with UCI can be prioritized over PUSCH without UCI. When the same channel collides, MCG can be prioritized over SCG.
(2) Alternative 2: HARQ-ACK (via PUCCH or PUSCH) on MCG > HARQ-ACK (via PUCCH or PUSCH) on SCG > PUSCH on MCG > PUSCH on SCG
i. There could be further prioritization regarding PUCCH with CSI, and also PUSCH with UCI and PUSCH without UCI. In this discussion, we may focus on HARQ-ACK and PUSCH in general rather than discussing all the possible combinations. However, each company preferring Alternative 2 is encouraged to provide further inputs including all the channels or further categorization if needed.
(3) Other approach (each company input)
2. Can the remaining power be allocated to (1) both eNBs or be allocated (2) only to one eNB? What would be benefits and drawbacks of each approach?
(1) Both eNBs: It means that if both eNBs can share the remaining power. The remaining power can be allocated to each priority channel accordingly. Power scaling is not assumed for power allocation except for the last priority channel which can be allocated with power from the remaining power. 
(2) Only one eNB: It means that only one eNB can be allocated with the remaining power.  For example, the remaining power can be allocated to one eNB with the first priority channel among competing UL transmissions for the remaining power. The unused power in the remaining power by the first priority channel may not be allocated to the other eNB.
3. A unified design/common framework for both synchronous case and asynchronous case with look-ahead can be assumed (except that for asynchronous case, both overlapped subframes need to be considered, whereas for synchronous case, only the same subframe needs to be considered)? If not, what aspects would be different between two cases?
4. Is PUCCH/PUSCH simultaneous transmission within a CG supported? If supported, can independent configuration of PUCCH/PUSCH simultaneous transmission per CG be assumed?
5. Is there other remaining issue(s) related to priority rule based on UCI type across CGs?
3. Companies’ views

1. What would be a priority rule based on UCI type across CGs? What would be the benefits and drawbacks of each approach?
(1) Alternative 1: PUCCH on MCG > PUCCH on SCG > PUSCH with UCI on MCG > PUSCH with UCI on SCG > PUSCH without UCI on MCG > PUSCH without UCI on SCG
(2) Alternative 2: HARQ-ACK (via PUCCH or PUSCH) on MCG > HARQ-ACK (via PUCCH or PUSCH) on SCG > PUSCH on MCG > PUSCH on SCG
(3) Other approach (each company input)
	Company name
	Views

	ZTE：
	HARQ-ACK including Pcell > HARQ-ACK including sPcell > HARQ-ACK without Pcell or sPcell represent more subframe and/or CCs > HARQ-ACK without Pcell or sPcell represent less subframe and/or CCs > PUSCH without UCI on MCG> PUSCH without UCI on SCG.

	LG
	We prefer alternative (1). In this case, Rel-11 power scaling rule can be reused with marginal specification impact for power allocation across CG. Furthermore, since it is agreed that guaranteed power per eNB is introduced for dual connectivity, it seems enough to use guaranteed power per eNB for HARQ-ACK transmission performance when needed. 

	Ericsson
	We prefer Alternative (1). 

	Samsung
	PRACH/SR>HARQ-ACK>CSI>data based on Rel-11 information priorities (Rel-11 PUCCH prioritization over PUSCH for power allocation is consistent and a consequence of the channel assignments in section 10.1 of 36.213 that were decided based on the above information priorities). There is no reason to treat dual connectivity different than singe-cell or CA operation. MCG wins tie-breaks. We do not understand how Alt. 1 considers the UCI type. We think Alt.1 is clearly against the agreement from RAN1#77

	NSN, Nokia
	We prefer alternative (1), if priority between transmissions on MCG and SCG needs to be defined. Regarding HARQ-ACK transmission in the SCG via PUSCH, it is possible that sometimes PUSCH with UCI in the SCG needs to be scaled down quite a lot and HARQ-ACK transmission may fail but this is something that eNB should be able to control (by defining suitable P_SeNB and avoiding aggressive scheduling).

	Panasonic
	It seems different views on CSI priority among companies but our preference is to aligned with Rel-11 priority. We think CSI is prioritized than data in Rel.11 scheme as Samsung said. Therefore, the order would be 
Channel contains ACK/NACK in MeNB > Channel contains ACK/NACK in SeNB > Channel contains CSI in MeNB > Channel contains CSI in SeNB > PUSCH without control in MeNB > PUSCH without control in SeNB.

	Qualcomm
	The following power limited scenarios should be considered:

1) UE is in the power limited scenario with respect to one eNB (i.e. required Tx power to transmit to that eNB exceeds the configured min guaranteed Tx power for that eNB) and is not power limited with respect to the other eNB

· UE applies scaling rules to transmissions to the power limited eNB according to the Rel-10/11 with respect to the sum of the corresponding PeNB and any unused power
2) UE is in the power limited scenario with respect to both eNBs (i.e. required Tx power to transmit to an eNB exceeds the configured min guaranteed Tx power for that eNB) 

· If P_SeNB+P_MeNB = 100%
· UE applies scaling rules to transmissions to both power limited eNBs according to the Rel-10/11 independently, with respect to the corresponding PeNB
· If P_SeNB+P_MeNB < 100% (if adopted)

· The additional power (to fill up to 100%) is utilized based on the following prioritization:

1. PUCCH of MeNB
2. PUCCH of pSeNB
3. PUSCH with UCI on MeNB
4.  PUSCH with UCI on pSeNB
5. PUSCH of both eNBs (uniformly).

	NEC
	In our contribution R1-142170, channel prioritisation for PUCCH/PUSCH between different eNBs is categorised in different priority groups (PRACH and SRS are omitted to suit the scope of this email discussion):

1st priority group
MeNB PUCCH/PUSCH (HARQ-ACK,SR)

2nd 

SeNB PUCCH/PUSCH (HARQ-ACK,SR)

3rd 

MeNB PUCCH/PUSCH (CSI) = SeNB PUCCH/PUSCH (CSI)

4th 

MeNB PUSCH (no UCI) = SeNB PUSCH (no UCI)
Note 1: Within each priority level, “=” sign means power scaling should be applied to the channels. (Whether the power scaling reduction should be equally between the channels or based on other ratios can be up to UE implementation.)
This follows the principle that MeNB should in general have the higher priority than SeNB transmissions for channels that contain HARQ-ACK and/or SR. Otherwise, for other channels that has CSI or no UCI, it is equal priority between MeNB and SeNB. In our prefer scheme, it is similar to Alt (2) with a slight difference in the “=” sign is used. I believe this is similar to the existing Rel-11 prioritisation.

	InterDigital
	Our preference for the priorities between UCI types is similar to Samsung, Panasonic and NEC (and Alt. 2), i.e. SR > HARQ A/N > CSI > no UCI with tie-break to MCG. We think SR could be considered at the same priority level as HARQ A/N as suggested by NEC.

We are not sure why the type of physical channel (PUCCH vs PUSCH) would need to be taken into account. Prioritizing PUCCH over PUSCH with HARQ A/N, as in Alt. 1, would imply that CSI over PUCCH has higher priority than HARQ A/N over PUSCH, which seems to be a significant departure from R11 prioritization principles. It should be noted that this situation (CSI on PUCCH versus A/N on PUSCH) could not occur in R11, so it was fine to assume that PUCCH has higher priority always. 

	ALU, ASB
	We share the same view as Samsung and a few other companies. It was not our first preference to adopt the complicated power scaling solutions based on channel type/information type. But given that we have already agreed on the compromised proposal, it would make more sense to simply follow the same Rel-11 principle in terms of channel prioritization.

	Intel
	Our preference is Alt.1 for simplicity. Rel-11 power scaling rule should be reused within each CG/eNB. 

	CATT
	For Alt.1, there are cases when MCG is prioritized with lower priority UCI. For example, PUCCH with CSI in MCG+PUCCH with A/N in SCG. 

Therefore, we prefer the following UCI priority rules for allocating the total power for MCG and SCG: MCG PRACH > SCG PRACH > MCG PUCCH SR > SCG PUCCH SR > MCG PUCCH HARQ-ACK > MCG PUSCH HARQ-ACK > SCG PUCCH HARQ-ACK > SCG PUSCH HARQ-ACK > MCG PUCCH/PUSCH CSI > SCG PUCCH/PUSCH CSI > MCG PUSCH without UCI > SCG PUSCH without UCI > MCG SRS > SCG SRS.

	BRCM
	Prioritization rule is basically to determine how the UE would utilize the left-over power after allocating power for MCG and SCG based on the PMeNB and PSeNB, respectively. Last meeting agreement says: “Giving all the remaining power to a CG is not precluded” and further, it is expected that PSeNB is set to secure high priority channels on SCG. Thus, our proposal is that: 

· physical channels on MCG shall have higher priorities than physical channels on SCG in order to be able to prioritize SRB transmissions.
Between Alt 1 and Alt 2 our preference is Alt 1.

	Huawei 
	Generally we believe UCI contents should be considered firstly. Then channel types are compared given same UCI information type. The last factor impacting the prioritization is CG type. 


2. Can the remaining power be allocated to (1) both eNBs or be allocated (2) only to one Enb? What would be benefits and drawbacks of each approach?
	Company name
	Views

	ZTE：
	Perfer (1) remaining power be allocated to (1) both eNBs. In some cases such as following figure,（2） may result in power waste, in case of asynchronous between CGs.

[image: image1.emf]PCMAX

P1

P0

MeNB 

Scheduling 

Power

SeNB 

Scheduling 

Power

MeNB 

Transmission 

Power

SeNB 

Transmission 

Power

Unused 

Power



	LG
	We prefer alternative (1). In case of alternative (1), remaining power can be efficiently used by MCG and/or SCG based on priority rule across CG. The benefits of alternative (2) seem not clear. First of all, with (2), still priority rule needs to be determined. Thus, in our view, (2) does not simplify the design compared to (1) considerably. Secondly, underutilized power case as described by ZTE can occur anytime as it may not support utilizing all the available power. 

	Ericsson
	We prefer alternative (2), where the remaining power is allocated to a single CG as a lump sum to the higher-priority CG according to UCI type. With this, the total power available to a CG is known and Rel-11 power allocation rule can be applied within each CG immediately. Alternative (2) has the advantage of simplicity, and this is particularly beneficial if look-ahead is to be used in unsynchronized case.

	Samsung
	Both eNBs (Alt. 1) whenever Pcmax can be utilized. 

	NSN, Nokia
	Remaining power can be allocated to just one Enb. We think that it would be simpler option than to specify power allocation rules based on UCI type on different CG. In asynchronous case channel prioritization rules can also result in unnecessary power scaling. For example in the figure below when UE determines tx power of PUSCH to MeNB it finds that in the overlapping subframe to SeNB there is higher priority PUSCH with UCI transmission and it has to scale down the PUSCH tx power to P_MeNB. When UE determines tx power of PUSCH with UCI, it finds that it overlaps with higher priority PUCCH transmission and UE has to scale down power of that transmission down to P_SeNB.
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	Panasonic
	Depending on the usage of each Enb’s power allocation and the amount of the remaining power, there are situation that only one Enb or two eNBs. The power allocation scheme is like following.
1) To calculate each PUCCH/PUSCH power before scaling.

2) In the order of Rel.11, each PUCCH/PUSCH are accumulated until it reaches Pcmax. If it exceed Pcmax, no more PUCCH/PUSCH are added.

3) From the accumulation result of the power, each Enb’s total power is calculated. If the power for each Enb is less than P_MeNB/P_SeNB respectively, the power for each Enb is adjusted.

4) Power scaling within Enb. 

Note that PUCCH/PUSCH not accumulated in the step 2 may or may not be transmitted depending on the power scaling within Enb in the step 4.

	Qualcomm
	Any remaining power can be used by any of the eNBs, see the rules as explained in question 1.

	NEC
	Our preference is Alt (1) that the remaining power can be appropriately allocated to each Enb according to the priority rule from Question 1.

	InterDigital
	It should be possible to allocate the remaining power to both Enb’s (Alt. 1) to prevent unnecessary scaling of transmissions when there is still available power.

One could consider two allocation approaches for the remaining power:
(1) Rank CG’s based on UCI type. Then allocate the remaining power first to the high-priority CG and if there is any power left, allocate it to the low-priority CG

(2) Rank transmissions based on UCI type. Then allocate the remaining power to transmissions by order of priority.

In approach (1) the ranking of the CG would most likely be based on the highest priority transmission not satisfied by the guaranteed power.
We think both approaches are feasible and have similar complexity. We have a small preference for (2) given that it ensures that the UE ranks all its transmissions properly even when the network elects to configure low values for the guaranteed powers. The most important aspect is that unnecessary scaling is avoided.

	ALU, ASB
	We prefer Alt (1), with the same reasons as provided by other companies.

	Intel
	Our preference is Alt. (1). Moreover, the remaining power should be allocated to eNBs according to the defined priority rule across CGs.

	CATT
	We prefer Alt1.

	BRCM
	UE should be able to allocate remaining power to one CG or both CGs, depending on situation as explained in Panasonic’s answer.

	Huawei
	As mentioned in question 1, eNB(CG) type is the last factor to impact channel prioritization, so that the remaining power should be possible to be allocated to both eNBs given both of them have high-priority UCI/channel.  


3. A unified design/common framework for both synchronous case and asynchronous case with look-ahead can be assumed (except that for asynchronous case, both overlapped subframes need to be considered whereas for synchronous case, only the same subframe needs to be considered)? If not, what aspects would be different between two cases?
	Company name
	Views

	ZTE
	Yes. A unified design is enough for both cases.

	LG
	Yes. If look-ahead can be assumed for asynchronous case, it seems natural to employ common framework for both synchronous case and asynchronous case. However, it would be good to consider reusing power scaling mechanism of multiple TA when applicable. For example, in a synchronous case (with ~33us maximum timing difference), power scaling in the overlapped portion may follow multiple TA scaling rule. In summary, priority rule and power allocation per CG can follow a common framework and actual power scaling can utilize Rel-11 rule within a CG. 

	Ericsson
	We prefer no look-ahead for unsynchronized case. In the event that look-ahead has to be defined for unsynchronized case, a common framework should be defined.

	Samsung
	Yes. Same framework for both synchronous/asynchronous operation especially when a UE can determine transmission power of the two overlapping subframes prior to transmission in a subframe. If any case exists where a UE may not be able to do so, it is marginal in practice (e.g. dual connectivity with excessively large cell sizes) and optimizations are not needed (e.g. semi-static power assignment). 

	NSN, Nokia
	Unified design is a good target. We agree that for synchronous case reusing mechanism defined for multiple TA should be considered. In asynchronous case channel/UCI dependent prioritization/scaling could be too complicated.

	Panasonic
	Unified design is possible. This is discussed in [77-12].

	Qualcomm
	Except for possible look-ahead and consideration of the second overlapped subframe in the asynchronous case, the same principles can be applicable.

	NEC
	Unified design for both synchronised and unsynchronised (with look-ahead) cases is preferred.

	InterDigital
	A unified design is possible.

	ALU, ASB
	A unified design is possible.

	Intel 
	We agree that a unified design/common framework should be in the direction of the design target. For synchronized case, Rel-11 power scaling rule defined for MTA should be reused.

	CATT
	If look-ahead can be assumed for unsynchronized case, unified design/common framework for both synchronous case and asynchronous case is desirable.

	BRCM
	We prefer unified design.

	Huawei
	Yes. There is no reason to have two different designs. 


4. Is PUCCH/PUSCH simultaneous transmission within a CG supported? If supported, can independent configuration of PUCCH/PUSCH simultaneous transmission per CG be assumed?
	Company name
	Views

	ZTE
	No. Whether UE can support PUCCH/PUSCH simultaneous transmission dependent on the UE ability. Independent configuration of PUCCH/PUSCH simultaneous transmission per CG is not essential.

	LG
	Yes.  The RF capability for non-contiguous UL resource allocation within a component carrier is defined per band and PUCCH-PUSCH simultaneous transmission capability is band-agonistic. Since it is related to RF capability per band, simultaneous PUCCH/PUSCH transmission within a CG can be supported. Whether to allow PUCCH/PUSCH simultaneous transmission in one eNB whereas not allow PUCCH/PUSCH in the other eNB, we do not see an issue with independent configuration of PUCCH/PUSCH simultaneous transmission per CG. 
However, in a power limited case, it is not desirable to configure PUCCH/PUSCH simultaneous transmission as it may lead more UL channels to be dropped. This can be handled by the network. 

	Ericsson
	Yes. Simultaneous PUCCH/PUSCH transmission within a CG is supported. The simultaneous PUCCH/PUSCH should be configured by MeNB and SeNB independent of each other.

	Samsung
	RAN4 should first confirm PUCCH+PUCCH on both MCG and SCG. We also consider this issue to be of secondary importance.

	NSN, Nokia
	We think that specification should support Rel-10/11 CA features within MeNB and SeNB. Independent configuration of simultaneous PUSCH/PUCCH within each eNB should be specified.

	Panasonic
	The principle is it should be supported. But if no time is available for the discussion, there is no need to support it. Therefore, it is discussed as low priority.

	Qualcomm
	Yes, PUCCH/PUSCH simultaneous transmission within a CG is supported. We prefer separate configuration for each of the eNBs. The independent configuration of PUCCH/PUSCH simultaneous transmission per CG allows flexibility, i.e. on one eNB simultaneous PUCCH/PUSCH can be allowed and not allowed on the other eNB. That could be useful when operation on one eNB targets more power efficient operation without simultaneous PUCCH/PUSCH (e.g. Macro eNB), and on the other eNB more reliable control is targeted with simultaneous PUCCH/PUSCH (e.g. small cell).

	NEC
	Simultaneous PUCCH/PUSCH transmission within a CG should be supported when there is enough available power. We believe if a UE is capable of simultaneous PUCCH/PUSCH transmission in one CG, it is capable of doing this in both CGs. They can be independently configured. Since this feature has already been supported since earlier release, there would be minimum additional work to support this for DC.

	InterDigital
	Yes. Simultaneous PUCCH/PUSCH transmission within a CG is supported and is configurable on a per-CG basis.

	ALU, ASB
	Yes, PUCCH/PUSCH simultaneous transmission within a CG is supported. It can be independently configured per CG. This is a relatively straightforward extension of the existing feature. 

	Intel 
	Simultaneous PUCCH/PUSCH could be configured per CG/eNB independently. Shared Samsung’s view that this issue to be of secondary importance

	CATT
	Yes, simultaneous PUCCH/PUSCH can be configured independently for MCG and SCG.

	BRCM
	If UE supports PUCCH/PUSCH simultaneous transmission on both CG it’s assumed that they can be independently configured. 

	Huawei
	Such a capability should be configured per CG. 


5. Is there other remaining issue(s) related to priority rule based on UCI type across CGs?
	Company name
	Views

	ZTE 
	The HARQ priority rule should consider the subframes number and the CC number of the HARQ representation.

	LG
	It is necessary to investigate the priority of PRACH and SRS compared to PUCCH and PUSCH. 

	Ericsson
	The remaining issues in terms of UCI type across CG are: (a) PRACH of SCells including pSCell; (b) SRS;

	Samsung
	We prefer to leave more aspects to UE implementation, compared to CA, rather than specify UE operation. For example, it should be allowed for a UE to not transmit PUCCH and transmit PUSCH (similar to allowing a UE implementation to not transmit a PUSCH in CA). For example, we think it is preferable to prioritize PUSCH with BSR/PHR/RSRP/measurements over periodic CSI.  

	Qualcomm
	We agree that PRACH and SPS on SeNB need to be addressed.

	NEC
	Same view as LGE. In addition, we still need to discuss handling of parallel PRACH in power-limited case.

	Intel
	We share the view that PRACH and SRS need to be discussed as well.

	CATT
	Agree that PRACH and SRS need to be handled. The priority is given in our answer to Q1.

	BRCM
	In addition to PRACH and SRS issue, we think that a rule should be added such that UE is able to autonomously drop a transmission to one CG to be able to transmit with full power to another CG. A prioritized transmission, for example PRACH to MeNB, might require more power than Pcmax-P_SeNB.

	Huawei
	For PUSCH with UCI, both the UCI type and the size of PUSCH payload should be considered together to determine the priority. Some mechanism should be used to avoid the undesired case that too much power is allocated to PUSCH data just due to a high-priority UCI aggregated. 


4. Summary of email discussion [77-11]
The followings capture outcome of email discussions in [77-11].

 
	Working assumption:
· The remaining power can be allocated to both eNBs according to priority rule.

Agreements:

· A unified design/common framework for both synchronous case and asynchronous case if look-ahead is supported.
· Simultaneous PUSCH/PUCCH transmission can be independently configured per CG. 

· RAN4 should confirm whether independent PUSCH/PUCCH simultaneous transmission per CG can be supported.
Conclusions:

· Continue discussion on priority rule details in RAN1#78
· Continue discussion on the remaining issues in RAN1#78


More detailed information of discussions and summaries for each question are captured in below. 

1.       What would be a priority rule based on UCI type across CGs? What would be the benefits and drawbacks of each approach?
(1)     Alternative 1: PUCCH on MCG > PUCCH on SCG > PUSCH with UCI on MCG > PUSCH with UCI on SCG > PUSCH without UCI on MCG > PUSCH without UCI on SCG
· LG, Ericsson, NSN, Nokia, Qualcomm (with equal priority on PUSCH without UCI between MCG and SCG), Intel, BRCM
(2)     Alternative 2: HARQ-ACK (via PUCCH or PUSCH) on MCG > HARQ-ACK (via PUCCH or PUSCH) on SCG > PUSCH on MCG > PUSCH on SCG
· ZTE (with some variations such as HARQ-ACK including PCell has the highest priority), InterDigital, Huawei (channel type if the same UCI content collides), Panasonic
(3)     Other approach (each company input) 

· SR>HARQ-ACK>CSI>data: Samsung, InterDigital, ALU, ASB, CATT

[Summary on Question 1] 

Overall there are two approaches considered by proposals from companies. First approach, which is more aligned with Alternative 1, is to consider UCI content and channel type which is supported by LG, Ericsson, NSN, Nokia, Qualcomm, Intel, Broadcom. Second approach, which is more aligned with Alternative 2, is to consider UCI content regardless of channel type which is supported by ZTE, Interdigital, NEC, Samsung, Panasonic, ALU, ASB, CATT, Huawei. A few companies in favor of second approach also consider channel type in case of the same UCI contents collide. Based on the inputs, the following table captures the current views. Note that the table is only for information. Based on diverging views, it is proposed to continue discussions in RAN1#78. 

	MCG 
SCG
	PUCCH w/ HARQ-ACK/SR
	PUCCH w/ CSI only
	PUSCH w/ HARQ-ACK
	PUSCH w/ CSI only
	PUSCH wo/ UCI

	PUCCH w/ HARQ-ACK/SR
	MCG (most companies)
	FFS
	FFS 
	SCG
	SCG

	PUCCH w/ CSI only
	MCG
	MCG (most companies)
	FFS
	FFS
	SCG

	PUSCH w/ HARQ-ACK
	MCG
(most companies)
	FFS
	MCG (most companies)
	FFS
	SCG

	PUSCH w/ CSI only
	MCG
	MCG (most companies)
	MCG
	MCG (most companies)
	SCG

	PUSCH wo/ UCI
	MCG
	MCG
	MCG
	MCG
	MCG (most companies)


 
2.       Can the remaining power be allocated to (1) both eNBs or be allocated (2) only to one eNB? What would be benefits and drawbacks of each approach?
(1)     Both eNBs: ZTE, LG, Samsung, Panasonic, Qualcomm, NEC, InterDigital, ALU, ASB, Intel, CATT, Huawei, BRCM

(2)     Only one eNB: Ericsson, NSN, Nokia
[Summary on Question 2] 
Many companies prefer to allocate the remaining power to both eNBs. Companies prefer (2) mainly because of its potential simplicity. Companies prefer (1) mainly because that (1) can allow the full utilization of remaining power. 

Based on the inputs, the following is proposed as a working assumption:

Working assumption:

· The remaining power can be allocated to both eNBs according to priority rule.

 
3.       A unified design/common framework for both synchronous case and asynchronous case with look-ahead can be assumed (except that for asynchronous case, both overlapped subframes need to be considered whereas for synchronous case, only the same subframe needs to be considered)? If not, what aspects would be different between two cases?
(1)     Applying the same principle : ZTE, LG, Ericsson, Samsung, NSN, Nokia, Panasonic, Qualcomm, NEC, InterDigital, ALU, ASB, Intel, CATT, Huawei, BRCM
[Summary on Question 3] 
Most companies consider/prefer unified design/framework. No major issue of supporting unified framework has been identified. Thus, the following is proposed:

Agreement:

· A unified design/common framework for both synchronous case and asynchronous case with look-ahead is supported. 

 
4.      Is PUCCH/PUSCH simultaneous transmission within a CG supported? If supported, can independent configuration of PUCCH/PUSCH simultaneous transmission per CG be assumed?
(1)     Yes: LG, Ericsson, NSN, Nokia, Panasonic, Qualcomm, NEC, InterDigital, ALU, ASB, Intel, CATT, Huawei,

(2)     No: ZTE
(3)     Others: RAN4 needs to confirm PUCCH+PUCCH first
[Summary on Question 4] 
The majority considers that independent configuration of PUCCH/PUSCH simultaneous transmission per a CG can be supported. There were comments that RAN4 should confirm the feasibility. Thus, the following is proposed:

Agreements:

· Simultaneous PUSCH/PUCCH transmission can be independently configured per CG. 

· RAN4 should confirm whether independent PUSCH/PUCCH simultaneous transmission per CG can be supported

5.       Is there other remaining issue(s) related to priority rule based on UCI type across CGs? 
[Summary on Question 5] 
The following remaining issues were identified during the email discussion.
(1)     ZTE: new priority considering such as HARQ-ACK priority based on subframes number and the CC number

(2)     LG, Ericsson, Qualcomm, NEC, Intel, CATT: power control for PRACH and SRS (e.g., priority, power scaling, etc)

(3)     Samsung: UE implementation aspects (e.g., UE choice to give higher priority on PUSCH with BSR/PHR/measurement reports over p-CSI)

(4)     Huawei: new priority considering such as PUSCH payload size
(5)     BRCM: UE autonomous drop toward one eNB to allow full power transmission toward the other eNB
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