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[bookmark: OLE_LINK27][bookmark: OLE_LINK28]Introduction
In RAN2#100 meeting, we agreed that UL/SUL indicator should be included in DCI of a PDCCH order for CFRA. This contribution discusses the impact and issues resulting from configuring CFRA on only one uplink carrier and study possible solutions. In below sections, NUL equals to UL for ease of description.
Discussion
We discuss the CFRA resource configuration on NUL and SUL from 2 aspects: the necessity and feasibility.
· The necessity of configuring CFRA resources on both NUL and SUL
When gNB can get the uplink channel condition well, it is reasonable for gNB to select and assign either of UL or SUL to the UE (Figure 1). Because the channel condition of the specified uplink carrier is better than the other one, the best choice of the UE is to perform CFRA on the specified uplink carrier. Note that based on MAC specification, UE selects uplink carrier during “Random Access procedure initialization”, but UE shall not reselect or change the uplink carrier even when RACH (re)attempts failed.


Figure 1: PDCCH order in a cell with UL/SUL
However, CFRA triggered by PDCCH order is used for DL data arrival without UL synchronization. During the period of out-of sync, UE can neither report CSI nor send SRS. Then if the time interval between gNB getting the last UL channel condition and gNB sending PDCCH order is too long, the UL channel condition stored in gNB could be outdated. As mentioned above, even if UE selected an unsuitable uplink carrier for CFRA and failed, it will never switch to another uplink carrier for RA reattempts based on current MAC specification [2].
Consequently, if gNB allocates CFRA resource in NUL (or SUL) only and UE undergoes bad channel condition in the specified uplink carrier, the CFRA will likely fail. 
Observation 1: If PDCCH order indicates one of NUL/SUL without any knowledge of UL channel condition, it has a high risk of resulting in CFRA procedure failure.
Proposal 1: It is necessary for the gNB to allocate CFRA resources in PDCCH order on both NUL and SUL when the gNB lacks of information on UL channel conditions.

· The feasibility of configuring CFRA resources on both NUL and SUL
We agreed that PDCCH order indicates one of NUL/SUL at a time where we didn’t get feedback from RAN1 on the exact DCI format. It seems hard to indicate two independent sets of RACH resources considering the capacity of DCI. However, in last meeting we decided the PRACH mask table and one PRACH mask index can be interpreted as different RO(s) combining the RACH configuration on the specified uplink carrier [3]. Meanwhile, referring to the DCI format [1], the UL/SUL indicator field can be present or not.
The above can be summarized as:
1) One PRACH mask index can indicate different RO(s) on different uplink carriers.
2) The UL/SUL indicator field in DCI can be present or not
So it is easy to indicate two sets of CFRA resources on both NUL and SUL with current DCI format. When PDCCH order doesn’t include UL/SUL indicator field, one PRACH mask index could be used to indicate the RO(s) on both NUL and SUL, and the same preamble is allocated. For example, the PRACH mask Index 10 meaning “Every odd RACH occasion” indicates not only the odd ROs within NUL carrier, but also the odd ROs within SUL carrier to be used for CFRA.
With the two sets of CFRA resources allocation, UE can select one uplink carrier via sul-RSRP-Threshold using the same method as for CBRA. That is, when PDCCH order indicates PRACH resources on both NUL and SUL, and UE selects one uplink carrier according to the comparison between the RSRP of the downlink pathloss and sul-RSRP-Threshold.



[bookmark: _Ref510445308]Figure 2: PDCCH order in a cell with UL/SUL

Proposal 2: On top of indicating PRACHs on either UL or SUL, one PDCCH order can indicate PRACHs on both NUL and SUL.
Proposal 3: Send an LS to RAN1 about RAN2 consideration on two sets of CFRA resources allocation on NUL/SUL and possible solution: when UL/SUL indicator field is absent, one PRACH mask index can indicate the RO(s) on both NUL and SUL.

Conclusion 
In this contribution, we discuss CFRA resources allocation via PDCCH order and get below summary:
Observation 1: If PDCCH order indicates one of NUL/SUL without any knowledge of UL channel condition, it has a high risk of resulting in CFRA procedure failure.
Proposal 1: It is necessary for the gNB to allocate CFRA resources in PDCCH order on both NUL and SUL when the gNB lacks of information on UL channel conditions.
Proposal 2: On top of indicating PRACHs on either UL or SUL, one PDCCH order can indicate PRACHs on both NUL and SUL.
Proposal 3: Send an LS to RAN1 about RAN2 consideration on two sets of CFRA resources allocation on NUL/SUL and possible solution: when UL/SUL indicator field is absent, one PRACH mask index can indicate the RO(s) on both NUL and SUL.
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