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Discussion and Decision
1
Introduction
Besides of agreeing power allocation methods in UL PC for dual connectivity a few other issues should also be decided in RAN1. In order to support random access in SeNB, monitoring of common search space in the SeNB should be supported. PUCCH transmission in the SeNB requires small changes to the specification of PUCCH PC. Content of power headroom reports should be discussed in RAN1. In the RAN1#76 meeting RAN1 decided to continue discussion on whether or not and how UE should support parallel PRACH transmission in the power limited case. Also some aspects of UE capability split may need to be discussed in RAN1. In this contribution we discuss about these open issues that still need to be discussed in RAN1.
2
Common search space monitoring in the SeNB
As RAN2 agreed to support contention-based random access in the SeNB, it is implied that the UE will need to monitor common search space for the random access response also in the SeNB. This obviously increases the required number of blind decoding attempts slightly. From UE processing perspective this is not expected to be a big problem considering that the number of blind decoding attempts has been kept at similar level since Release 8. Another issue related to increasing the number of blind decoding attempts has typically been the increased number of false positive CRC checks, leading to erroneous PUCCH or PUSCH transmissions in uplink and hence to interference to normal uplink transmissions within the cell. However, as the number of UEs connected to the SeNB cells is expected to be small, this should not be a major issue. It is also noted that the number of false positives within one carrier is the same for dual connectivity UEs as it is for legacy UEs, thus also from this perspective this should not be considered to be any problem.

Besides of random access related RNTIs (RA-RNTI, temporary C-RNTI) it should be discussed which other RNTIs need to be supported in the CSS of the pSCell. Voice transmissions are possible also in the SeNB, so support for SPS-RNTI and TPC-PUCCH-RNTI/ TPC-PUSCH-RNTI is probably useful in some cases and also it is reasonable to support eIMTA feature together with dual connectivity so eIMTA-RNTI should be supported. Whether some other RNTIs should be supported in the CSS of the pSCell could be discussed in RAN2. RAN1 could send LS to RAN2 about the (possible) RAN1 agreements on common search space monitoring on SeNB.
Proposal 1: UE shall monitor common search space also on the pSCell at least for random access response and UL-DL reconfiguration signalling (if eIMTA is used). Also voice transmission related control signalling should be supported in the SeNB.
3
PUCCH PC in SeNB

In the LTE releases 8 – 11 PUCCH is always sent on the PCell, but in the case of dual connectivity this is not possible anymore. Backhaul delays do not enable the operation where for example ACK/NACKs related to DL transmission from the SCell of SeNB would be transmitted in the PCell and then routed to the SeNB SCell via backhaul.

In dual connectivity it is necessary to specify both PCell PUCCH transmitted to the MeNB and SeNB PUCCH transmitted to the SeNB. In the last meeting it was agreed that in the SCG, PUCCH is transmitted in the pSCell (primary SCell). The pSCell PUCCH is received at a different reception point than the PCell PUCCH and UCI in the pSCell PUCCH is related to DL transmissions in the SeNB, so it is clear that power control parameters and closed loop TPC commands of the pSCell PUCCH need to be configured independently from PCell PUCCH. In the current specification pathloss value in the PUCCH PC formula is based on RSRP measurement in the PCell, but in the SeNB RSRP of the pSCell should be used. We have the following proposals: 

Proposal 2: Alpha and Po values in the pSCell PUCCH PC formula are configured independently from the values used in PCell. 

Proposal 3: Pathloss value in the pSCell PUCCH PC formula is based on RSRP in the pSCell.
4
Power headroom reporting
Currently PHR is defined so that a PHR can only be sent in subframes in which a UE has an uplink transmission grant and the report relates to the subframe in which it is sent. In CA case, a single PH report is used to inform the eNB about PH of all the cells in a particular subframe. In the last RAN2 meeting it was agreed that in case of dual connectivity PHR includes PH information of all activated cells in a UE. In the case of unsynchronized MeNB and SeNB it is not clear, which of the partly overlapping subframe transmissions to the other eNB should be considered in the PHR. One option is that in this case PHR is always calculated based on reference format (virtual PHR). However, we think that it is beneficial that PHR is based on actual transmission to the other eNB. In unsynchronized network it is sufficient that the PH report is calculated using one of the overlapping subframes (the one that starts earlier than the subframe in which report is sent or the subframe that ends later than the subframe in which report is sent). It is up to UE to decide which subframe is used to calculate PH values.

Proposal 4: RAN2 decision that PHR includes PH information of all activated cells in a UE is valid also in case of unsynchronized MeNB and SeNB. It is up to UE to select which of the overlapping subframes related to the transmission to the other eNB is used to calculate PH values and included to the PHR.

Currently if higher layer parameter simultaneousPUCCH-PUSCH transmission is configured, UE needs to include type 2 PH value to the PHR. In case of dual connectivity, we can note that PUCCH transmission in one Cell Group and PUSCH transmission in another CG cannot be avoided (regardless of whether simultaneous PUCCH + PUSCH transmission is configured for the UE or for either/both MCG/SCG).  PUCCH power consumption is only reflected in Type 2 PHR. Therefore type 2 PH should always be reported when dual connectivity is configured:

Proposal 5: When dual connectivity is configured, Type 2 PH is calculated based on both PCell PUCCH and pSCell PUCCH and Type 2 PH of PCell is always included (at least) in the PHR transmitted to the SeNB, while Type 2 PH of pSCell is always included (at least) in the PHR transmitted to the MeNB.

One of the issues that was discussed in the RAN1 email reflector after the RAN1#76bis meeting was how to calculate PHR if PMeNB and PSeNB are introduced. Our view is that extended PHR mode is always used together with dual connectivity, so report contains actual PH value of the CC and also the PCMAX,c value that was used to calculate PH value. Also we assume that both eNBs know the PMeNB and PSeNB. Based on this we think that the current way of calculating PHR is sufficient and there is no need introduce PHR calculation that is based on PMeNB and PSeNB.
Proposal 6: PHR can be calculated using PCMAX,C also in the case of dual connectivity.

5
Parallel preamble transmissions
Parallel PRACH preamble transmissions in power limited case were left FFS in the RAN1#76 meeting [1]. The power of the preamble should not be scaled since it disturbs the MAC controlled power ramping. Therefore, it may be better to either drop or postpone the transmission of one of the overlapping preambles. In order to guarantee PCell operation, it is natural to drop/postpone preamble transmissions towards SCG.

Proposal 7: Send LS to RAN2 telling that parallel PRACH preamble transmissions should not be supported in power limited case. Instead, PRACH preamble transmission towards SCG should be dropped or postponed.

6
UE capability split
In the last RAN2 meeting UE capability was discussed. RAN2 made the following decisions:
1. For “Maximum number of DL-SCH transport block bits received within a TTI” and “Maximum number of UL-SCH transport block bits transmitted within a TTI ” the MeNB splits these UE capability restrictions between itself and the SeNB
2. For all other capabilities (e.g. “Total number of DL-SCH soft channel bits”, “maxNumberROHC-ContextSessions”, “supportedMIMO-CapabilityUL-r10”, “supportedMIMO-CapabilityDL-r10”, “supportedBandCombination”) the MeNB provides the MCG configuration and the complete UE capabilities to the SeNB. MeNB and SeNB comprehend the configuration of each other, and use the left-over capability according to each other’s configuration and the UE maximum capabilities.
We think that based on these decisions network can avoid scheduling decisions that would exceed capabilities of the UE. We think that it is not necessary to define new UE behaviour for the case when UE capabilities are exceeded. 
Proposal 8: New UE behaviour is not defined to handle the situations when UE capabilities are exceeded.
7
Conclusions
In this contribution we have discussed open RAN1 issues related to dual connectivity. Our proposals are as follows:
Proposal 1: UE shall monitor common search space also on the pSCell at least for random access response and UL-DL reconfiguration signalling (if eIMTA is used). Also voice transmission related control signalling should be supported in the SeNB.
Proposal 2: Alpha and Po values in the pSCell PUCCH PC formula are configured independently from the values used in PCell. 

Proposal 3: Pathloss value in the pSCell PUCCH PC formula is based on RSRP in the pSCell.
Proposal 4: RAN2 decision that PHR includes PH information of all activated cells in a UE is valid also in case of unsynchronized MeNB and SeNB. It is up to UE to select which of the overlapping subframes related to the transmission to the other eNB is used to calculate PH values and included to the PHR.

Proposal 5: When dual connectivity is configured, Type 2 PH is calculated based on both PCell PUCCH and pSCell PUCCH and Type 2 PH of PCell is always included (at least) in the PHR transmitted to the SeNB, while Type 2 PH of pSCell is always included (at least) in the PHR transmitted to the MeNB.

Proposal 6: PHR can be calculated using PCMAX,c also in the case of dual connectivity.

Proposal 7: Send LS to RAN2 telling that parallel PRACH preamble transmissions should not be supported in power limited case. Instead, PRACH preamble transmission towards SCG should be dropped or postponed.

Proposal 8: New UE behaviour is not defined to handle the situations when UE capabilities are exceeded.
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