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[bookmark: DocumentFor]Introduction
At the RAN1#94 meeting, remaining issues regarding NR random access were discussed and RAN1 made agreements [1]. In this contribution, remaining issues regarding the power ramping suspension notification and CORESET/Search space issues will be discussed.
2. Remaining issues on RACH procedure
1 
2 
2.1 The power ramping suspension notification for power prioritization
First of all, in LTE, the PRACH power prioritization for dual connectivity is specified as described in TS 36.213 section 5.1.4. UE may drop or adjust the transmission power of lower prioritized PRACH. If UE drops or adjusts the transmission power of PRACH, UE (may) sends power ramping suspension indicator to the higher layer, in order to avoid interference due to unnecessarily large transmission power at the next PRACH transmission.
The corresponding text in TS 36.213 is
"If the UE drops the PRACH transmission, it sends power ramping suspension indicator to the higher layers. If the UE adjusts the power of PRACH transmission, it may send power ramping suspension indicator to the higher layers.".
Thus, if the same behavior is not introduced in NR, NR degrades compared with LTE in terms of interference effect from PRACH. Also, although RAN2 agreed that the power ramping suspension notification defined in NR for UL beam switch case can be reused for the lower prioritized PRACH transmission as following, RAN1 spec still needs to capture the condition on indication of the power ramping suspension since RAN2 spec just describes the behavior when the power ramping suspension is indicated to the higher layer.
	RAN2 #101:
· The power ramping suspension notification defined in NR for UL beam switch case can be reused for the lower prioritized PRACH transmission in dual-connectivity case



In addition, in NR, the new power prioritization rule for CA and SUL, and power sharing for dual connectivity were introduced as described in TS 38.213 section 7.5 and 7.6. For these cases, the same behavior for power ramping suspension notification should be specified based on the same concept as above.

Proposal 1: According to the PRACH power prioritization for CA, DC, SUL and power sharing for dual connectivity,
· if the UE drops the PRACH transmission, Layer 1 notifies higher layers to suspend the power ramping counter.
· if the UE adjusts the power of PRACH transmission, Layer 1 may notify higher layers to suspend the power ramping counter.

Proposal 2: Following text proposal is applied to Section 7.5 and 7.6 in TS38.213.
	[bookmark: _Toc517265040]7.5	Prioritizations for transmission power reductions
~
In case of same priority order and for operation with carrier aggregation, the UE prioritizes power allocation for transmissions on the primary cell of the MCG or the SCG over transmissions on a secondary cell and prioritizes power allocation for transmissions on the PCell over transmissions on the PSCell. In case of same priority order and for operation with two UL carriers, the UE prioritizes power allocation for transmissions on the carrier where the UE is configured to transmit PUCCH. If PUCCH is not configured for any of the two UL carriers, the UE prioritizes power allocation for transmissions on the non-supplementary UL carrier.
If the UE drops the PRACH transmission, Layer 1 notifies higher layers to suspend the power ramping counter as described in [11, TS 38.321]. If the UE adjusts the power of PRACH transmission, Layer 1 may notify higher layers to suspend the power ramping counter as described in [11, TS 38.321].
[bookmark: _Toc517265041]7.6	Dual connectivity
[bookmark: _Toc517265042]7.6.1	EN-DC
~
-	If the UE does not indicate a capability for dynamic power sharing between E-UTRA and NR, the UE expects to be configured with reference TDD configuration for E-UTRA (by higher layer parameter tdm-PatternConfig-r15 in [13, TS 36.213]). 
If the UE drops the PRACH transmission, Layer 1 notifies higher layers to suspend the power ramping counter as described in [11, TS 38.321]. If the UE adjusts the power of PRACH transmission, Layer 1 may notify higher layers to suspend the power ramping counter as described in [11, TS 38.321].
~



2.2 Remaining issues related to CORESET/Search space
2.2.1 TCI-state configuration/indication for CORESET#0
There was a long time joint discussion among control/MIMO/initial access on whether to support dedicated configuration of TCI-state for CORESET#0, and RAN1 reached following conclusion at the RAN1#94 meeting:
	Conclusion:
· No new RRC signaling for TCI-state configuration for the CORESET#0 is introduced.
· No new MAC-CE for TCI-state indication for the CORESET#0 is introduced.
· FFS: Whether the existing RRC configuration and/or existing MAC-CE field can be used to configure/indicate dedicated TCI-state or SSB index for the CORESET#0
· FFS: Whether/how to support BFR for the CORESET#0



Basically, we consider that it is sufficient to determine a SSB as the QCL-source for the CORESET#0 through initial-access/random-access. If gNB wants to let UE to select another SSB as the QCL-source for the CORESET#0, intra-cell HO using RACH-ConfigDedicated or PDCCH-order CBRA can be conducted. Therefore, it is not essential to enable explicit configuration/indication of a TCI-state for the CORESET#0.
It is also possible to use another solution. According to the RAN2 spec, PDCCH-ConfigCommon for initial DL BWP shall be consistent with broadcast SIB1, but that for non-initial DL BWP is not required to be consistent with broadcast SIB1. Then, once a UE is configured with a dedicated DL BWP, the common search spaces in the PDCCH-ConfigCommon can be associated to the commonControlResourceSet, and for the commonControlResourceSet, TCI-state is configurable by dedicated RRC configuration. Therefore, any search spaces can be associated with CORESET whose TCI-state is dedicatedly configured. This implies that there is no essential need of TCI-state configuration for the CORESET#0.
Proposal 3:
· For the CORESET#0, neither RRC signaling nor MAC-CE configures/activates TCI-state.
· QCL-source for the CORESET#0 is a selected SSB through initial-access/random-access.

2.2.2 Clarification on QCL-sources for the CORESETs in random-access procedure
According to the following agreements made at the RAN1#94 meeting, when a UE performs random-access procedure, the UE assumes the PDCCH DMRS is QCLed with the SSB/CSI-RS associated with the PRACH. As a consequence, even if a TCI-state is configured/activated for the CORESET for the random-access search space, the TCI-state is ignored.
	Agreements:
· Adopt the following TP to Section 8.2 of 38.213 (change shown in red color)
--------------------------------------------------------------------------------------------------------------------------------------------
If a UE detects a DCI format 1_0 with the CRC scrambled by the corresponding RA-RNTI and receives the corresponding PDSCH that includes the DL-SCH transport block, the UE may assume same DM-RS antenna port quasi co-location properties, as described in [6, 38.214], as for a SS/PBCH block or a CSI-RS resource the UE used for PRACH association as described in Subclause 8.1, regardless of whether or not the higher layer parameter TCI-StatesPDCCH is provided for the CORESET where the PDCCH is received. If the UE attempts to detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI in response to a PRACH transmission initiated by a PDCCH order that triggers non-contention based random access procedure, the UE may assume that the PDCCH and the PDCCH order have same DM-RS antenna port quasi co-location properties.
--------------------------------------------------------------------------------------------------------------------------------------------



[bookmark: _GoBack]It should be clarified, after the random-access procedure, what TCI-state the UE shall assume for the CORESET for the ra-SearchSpace. For this CORESET, not only ra-SearchSpace, but also other search space(s) may be associated. The UE can select better SSB/CSI-RS through intra-cell HO using RACH-ConfigDedicated or PDCCH-order CBRA. Thus, after the random-access procedure, the QCL-source of the CORESET for the ra-SearchSpace should be changed to the SSB/CSI-RS selected by random access.
Proposal 4:
· After the random-access procedure, the QCL-source of the CORESET for the ra-SearchSpace should be changed to the SSB/CSI-RS selected by random access.
Through the random-access procedure, the UE may select a new SSB/CSI-RS as the QCL-source for the CORESET. The gNB can configure/activate TCI-states for the CORESETs after the random-access procedure if necessary. Therefore, if the ra-SearchSpace is associated with CORESET#0, and if the selected SSB for the CORESET#0 is changed through the random-access procedure, the PDCCH monitoring occasion of the search space #0 should also be changed according to the selected SSB.
It is possible to configure ra-SearchSpace to be associated with commonControlResourceSet. Once intra-cell HO using RACH-ConfigDedicated or PDCCH-order CBRA is performed, the UE may select a new SSB/CSI-RS as the QCL-source for the commonControlResourceSet. It is not yet clear whether a new SSB/CSI-RS selection for the commonControlResourceSet impacts on the QCL assumption of the CORESET#0 and the PDCCH monitoring occasion of the search space #0. In general, CORESET#0 and commonControlResourceSet are QCLed with the same SSB. Even if the commonControlResourceSet is QCLed with a CSI-RS, the CSI-RS is QCLed with the SSB which is QCLed with the CORESET#0. Therefore, we consider that once a new SSB or CSI-RS that is associated with a new SSB is selected for the commonControlResourceSet through random-access, the QCL assumption of the CORESET#0 and the PDCCH monitoring occasion of the search space #0 should be based on the selected SSB or the SSB associated to the selected CSI-RS.
Note that we assume TCI-state is not configurable for the CORESET#0. Hence, QCL-source for the CORESET#0 is a SSB. Therefore, when the ra-SearchSpace is associated with the CORESET#0, the random-access procedure is SSB-based; in other words, CSI-RS based RA is enabled only when the ra-SearchSpace is associated with the commonControlResourceSet.
Proposal 5:
· When ra-SearchSpace is associated with CORESET#0, only SSB-based RA is applicable.
· If the selected SSB for the CORESET#0 is changed through random-access procedure, the PDCCH monitoring occasion of the search space #0 is changed according to the selected SSB.
· When ra-SearchSpace is associated with commonControlResourceSet, either SSB-based RA or CSI-RS-based RA is applicable.
· If the selected SSB or the SSB associated to the selected CSI-RS for the commonControlResourceSet is changed through random-access procedure, the QCL assumption of the CORESET#0 and the PDCCH monitoring occasion of the search space #0 are changed according to the selected SSB or the SSB associated to the selected CSI-RS.

3. Conclusion 
In this contribution, remaining issues related to NR random access were discussed. We made the following proposals. 
Proposal 1: According to the PRACH power prioritization for CA, DC, SUL and power sharing for dual connectivity,
· if the UE drops the PRACH transmission, Layer 1 notifies higher layers to suspend the power ramping counter.
· if the UE adjusts the power of PRACH transmission, Layer 1 may notify higher layers to suspend the power ramping counter.
Proposal 2: Following text proposal is applied to Section 7.5 and 7.6 in TS38.213.
	7.5	Prioritizations for transmission power reductions
~
In case of same priority order and for operation with carrier aggregation, the UE prioritizes power allocation for transmissions on the primary cell of the MCG or the SCG over transmissions on a secondary cell and prioritizes power allocation for transmissions on the PCell over transmissions on the PSCell. In case of same priority order and for operation with two UL carriers, the UE prioritizes power allocation for transmissions on the carrier where the UE is configured to transmit PUCCH. If PUCCH is not configured for any of the two UL carriers, the UE prioritizes power allocation for transmissions on the non-supplementary UL carrier.
If the UE drops the PRACH transmission, Layer 1 notifies higher layers to suspend the power ramping counter as described in [11, TS 38.321]. If the UE adjusts the power of PRACH transmission, Layer 1 may notify higher layers to suspend the power ramping counter as described in [11, TS 38.321].
7.6	Dual connectivity
7.6.1	EN-DC
~
-	If the UE does not indicate a capability for dynamic power sharing between E-UTRA and NR, the UE expects to be configured with reference TDD configuration for E-UTRA (by higher layer parameter tdm-PatternConfig-r15 in [13, TS 36.213]). 
If the UE drops the PRACH transmission, Layer 1 notifies higher layers to suspend the power ramping counter as described in [11, TS 38.321]. If the UE adjusts the power of PRACH transmission, Layer 1 may notify higher layers to suspend the power ramping counter as described in [11, TS 38.321].
~



Proposal 3:
· For the CORESET#0, neither RRC signaling nor MAC-CE configures/activates TCI-state.
· QCL-source for the CORESET#0 is a selected SSB through initial-access/random-access.
Proposal 4:
· After the random-access procedure, the TCI-state of the CORESET for the ra-SearchSpace should be changed to the SSB/CSI-RS selected by random access.
Proposal 5:
· When ra-SearchSpace is associated with CORESET#0, only SSB-based RA is applicable.
· If the selected SSB for the CORESET#0 is changed through random-access procedure, the PDCCH monitoring occasion of the search space #0 is changed according to the selected SSB.
· When ra-SearchSpace is associated with commonControlResourceSet, either SSB-based RA or CSI-RS-based RA is applicable.
· If the selected SSB or the SSB associated to the selected CSI-RS for the commonControlResourceSet is changed through random-access procedure, the QCL assumption of the CORESET#0 and the PDCCH monitoring occasion of the search space #0 are changed according to the selected SSB or the SSB associated to the selected CSI-RS.

References
1. 3GPP RAN1#94, Chairman’s note, August 2018. 
