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1. [bookmark: OLE_LINK3]Introduction
[bookmark: OLE_LINK1]At RAN2 #99bis meeting RAN2 achieved following agreements:
Agreements for SUL operation in connected mode:
1	When SUL is configured there are 2 ULs configured for one DL of the same cell. (FFS how much configuration is provided for the 2 ULs)
2	At any point in time, each serving cell has at most one PUSCH for transmission
At the last RAN1# 90 meeting, the following agreements were achieved with respect to RACH procedure which is sent to RAN2 via LS [1].
Agreements:
· For NR UE initial access based on RACH configuration for an SUL carrier 
· RACH configuration for the SUL carrier is broadcasted in RMSI
· The configuration information for the SUL carrier is sufficient for UEs to complete RACH procedure via only that SUL carrier
· In particular the configuration information includes all necessary power control parameters
· The configuration information for the SUL carrier includes a threshold. The UE selects that SUL carrier for initial access if and only if the RSRP measured by the UE on the DL carrier where the UE receives RMSI is lower than the threshold
· If the UE starts its RACH procedure on the SUL carrier, then the RACH procedure is completed with all uplink transmission taking place on that carrier
It is expected that the network would be able to request a connected-mode UE to initiate a RACH procedure towards any uplink carrier for path-loss and timing-advance acquisition

Agreements:
· Each UL carrier (including SUL) available for initial access has its own separate power control configuration.
· Power adjustment for SUL should be taken into account in the uplink power control
· The power adjustment for SUL can be used to compensate the difference between a pathloss estimate for the SUL frequency and the path loss estimated on the DL carrier where the UE receives the RMSI.
Note: it may be possible to include the power adjustment in P0.
In this paper issues related to initial access procedure are discussed by considering more trigger events for RACH procedure.
1. [bookmark: OLE_LINK9]Discussion
1. Initial access procedure
RAN2 agreements at RAN2#99bis meeting:
Agreements for SUL operation in connected mode:
1	When SUL is configured there are 2 ULs configured for one DL of the same cell. (FFS how much configuration is provided for the 2 ULs)
2	At any point in time, each serving cell has at most one PUSCH for transmission
=>

Figure 1 cell model
In Figure1 F2 is an unpaired NR carrier. F1 is a SUL carrier and it supplements F2 DL carrier. In this paper carrier such as F2 in Figure1 is called normal NR carrier.
RAN1 agreed that “The configuration information for the SUL carrier includes a threshold. The UE selects that SUL carrier for initial access if and only if the RSRP measured by the UE on the DL carrier where the UE receives RMSI is lower than the threshold” in RAN1#90 meeting. 
Our understanding is that if measured RSRP is lower than the broadcast threshold, then UE has to choose SUL carrier to initiate RACH procedure. When the measured RSRP is equal to or higher than threshold, then UE has to choose non-SUL UL carrier to initiate RACH procedure otherwise the condition for UE to select SUL carrier will be broken. After uplink carrier is selected then the RACH procedure is initiated based on the parameters of the selected uplink carrier. This could be depicted by following Figure:

Figure 2
Proposal1: UE select SUL carrier only when measured RSRP is lower than threshold.
Proposal1a: The selection of uplink carrier occurs before the initiation of the RACH procedure
In section 9.2.6 following triggers for RACH procedure are captured as following:
-	Initial access from RRC_IDLE;
-	RRC Connection Re-establishment procedure;
-	Handover;
-	DL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised"
-  UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised";
-	Transition from RRC_INACTIVE;
-	Request for Other SI (see subclause 7.3).
-	SgNB change (not captured yet)
These triggers could be categorized into two cases:
Category1: RACH is triggered by UE itself including event 1/2/5/6/7
Category2: RACH procedure is triggered by network including event 3/4/8
For category1 RACH procedure UE already acquired at least MIB and RMSI i.e. UE already has knowledge about the configuration of SUL in RMSI. RAN1 agreed that UE select SUL carrier or non-SUL carrier based on RSRP threshold by considering UE’s geometry aspects. And it seems no particular reason why it can’t be applied for other cases in catrgory1.
Proposal2: for triggers 1/2/5/6/7 listed above, UE select SUL or non-SUL carrier based on same RSRP threshold for RACH procedure
For category2 we discuss one by one. For handover case, some measurement result will be forwarded from source node to target gNB. Those measurement results reflect the current radio link condition of the cell configured with SUL. Target gNB can take these measurement results into account to decide on the target cell within gNB. gNB can reuse these measurement result to decide whether SUL carrier or non-SUL carrier for initial access in case cell with SUL carrier is target cell. If gNB decide to go for non SUL carrier once measured RSRP is higher than threshold, then RACH procedure might fail if UE moves away from gNB when RACH procedure is triggered. But gNB could take such risk into account e.g. by having a threshold with few dbs more. In addition handover procedure supposes to be quick. That’s why RACH failure due to mobility of UE is kind of corner case. If UE is detected as fast moving UE, then gNB can always select SUL carrier for initial access. SgNB change procedure would be very similar to handover procedure. The difference is that measurement configuration and report could be triggered by SgNB. In this case measurement result is sent to SgNB via SRB3.
For DL data arrival, a PDCCH order will be sent to UE to trigger RACH procedure. This case is quite different from handover or SgNB change because UE is out of uplink synchronization. Before RACH procedure is triggered there is no any measurement result could help for network to make a sensible decision. It seems natural that UE is allowed to select either SUL carrier or non-SUL carrier if contention-based RACH procedure is intended. For contention-free RACH procedure network need decide on resource detail. One way is to always rely on SUL carrier to keep UE in safe side.
Proposal3: for handover, SgNB change or DL data arrival to trigger contention-free RACH procedure, it is up to network’s implementation to decide which carrier is used for RACH procedure
Proposal4: for DL data arrival to trigger contention-based RACH procedure, UE select SUL or non-SUL carrier based on same RSRP threshold for RACH procedure
RACH procedure for initial access could be contention-based RACH procedure i.e. 4 steps RACH procedure. The used channels are illustrated in following Figure2:

Figure 3
RAN1 agreed that “The configuration information for the SUL carrier is sufficient for UEs to complete RACH procedure via only that SUL carrier” and “If the UE starts its RACH procedure on the SUL carrier, then the RACH procedure is completed with all uplink transmission taking place on that carrier”. In addition in the email discussion [99bis#03], it is captured in the section 9.2.6 following agreements:
For initial access in a cell configured with SUL, the UE selects the SUL carrier if and only if the measured quality of the DL is lower than a broadcast threshold. Once started, all uplink transmissions of the random access procedure remain on the selected carrier
That means once RACH procedure is triggered all the uplink transmission including PRACH, PUSCH and PUCCH should occur in that carrier. This should apply for both SUL carrier and non-SUL carrier. Considering SUL carrier will be most likely a low frequency carrier while normal NR carrier will be high frequency e.g. 3.5GHz, the physical layer parameter should be completely different from each other. In addition we think MAC layer parameter e.g. RACH-ConfigCommon could be the same in order to save some bits for RMSI. But flexibility and forward compatibility are also important. To achieve both RACH-ConfigCommon could be into RACH-ConfigCommon_DL and RACH-ConfigCommon_UL which could be independent between SUL carrier and non-SUL carrier. 
In addition DL parameters should be shared between SUL carrier and non-SUL carrier, these parameters could be:
Actually transmitted SS blocks,
PDSCH-ConfigCommon,
TDD-Config
…
These parameters could be depicted in the following Figure:
[image: ] 
Figure 4
Note the additional two parameters in Figure4 for SUL could be grouped together with other parameters in ASN.1 structure. The RSRP threshold supposes to be part of RACH-ConfigCommon_UL . The pathloss compensation could be reflected in the value range of corresponding parameters. Furthermore the parameters listed in Figure4 are only related to initial access procedure i.e. maybe more uplink parameters could be listed separately e.g. parameters related to sounding reference. All the detail parameters will be clear after further input from RAN1.
Proposal5: One set of parameters to complete RACH procedure should broadcast in SIB1. In addition another set of uplink parameters of SUL carrier could be broadcast in SIB1 optionally.
The parameter listed in Figure 4 should also be contained within dedicated signaling for the case where network will configure the detail carrier for RACH procedure including related parameter. And since network already makes decision before it send dedicated signaling to UE, that’s why only one set of the parameters will be in the dedicated signaling, either of SUL carrier or of non-SUL carrier. These two cases are handover and SgNB change. As for the DL data triggering contention-free RACH procedure nothing else need be signaling except for dedicated PRACH resource and carrier index. This is because UE is in RRC_CONNECTED i.e. it is kept updating system information as usual.
Proposal6: One set of the uplink parameters in Figure 4 will be signaled in dedicated signaling.
1. Conclusion
Here are our proposals:
Proposal1: UE select SUL carrier only when measured RSRP is lower than threshold.
Proposal1a: The selection of uplink carrier occurs before the initiation of the RACH procedure
Proposal2: for triggers 1/2/5/6/7 listed above, UE select SUL or non-SUL carrier based on same RSRP threshold for RACH procedure
Proposal3: for handover, SgNB change or DL data arrival to trigger contention-free RACH procedure, it is up to network’s implementation to decide which carrier is used for RACH procedure
Proposal4: for DL data arrival to trigger contention-based RACH procedure, UE select SUL or non-SUL carrier based on same RSRP threshold for RACH procedure
Proposal5: Two sets of parameters to complete RACH procedure should broadcast in SIB1 
Proposal6: One set of the uplink parameters in Figure 4 will be signaled in dedicated signaling.
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