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1 Introduction
RAN2 #99bis Agreements:
1
Dedicated RACH resources (if provided) where the beam quality measured on the associated NR-SS or CSI-RS is above a threshold are prioritized. Common NR-SS threshold and a dedicated NR-SS/CSI-RS threshold, if required, is configured in handover command.

2
The order to access the dedicated RACH resources is up to UE implementation 
Agreements for handover and PSCell change involving RACH:

1
UE shall not switch to contention-based RACH resources if there are dedicated RACH resources fulfilling the quality threshold specified above
2
Same behaviour as for LTE for T304 and T307
RAN1 AH #3 Agreements:
· RMSI indicates only a single transmit power for SS blocks in Rel-15

· For initial access, threshold for SS block selection for RACH resource association is configurable by network, where the threshold is based on RSRP
RAN1 #90bis after meeting email approval:

· Following RRC parameters related to RACH configuration are agreed:
· High speed flag: 
·     Range of values: {0, 1, 2}
· Prach-ConfigIndex: 
·     Range of values: [{0,1,..,255}]
· RootSequenceIndex:
·     Range of values:
·           For long sequence: {0,1,…,837}
·           For short sequence: {0,1,…,137}
· RSRP-ThresholdSSBlock 
·     Range of values is FFS
· RSRP-ThresholdSUL 
·     Range of values is FFS
· ZeroCorrelationZoneConfig 
·     Range of values: {0,1,..,15}
· Msg3Waveform 
·     Range of values: {0, 1}   Note: Index 0 and 1 refer to CP-OFDM and DFT-s-OFDM respectively
· PreambleInitialReceivedTargetPower 
·     Range of values is FFS  
RAN2 #99bis meeting has achieved the stage 2 level agreement on the principles of beam selection for HO access. After RAN1 agreed to have a network configured RSRP threshold for SSB selection for initial HO, RAN1 recently further specified the RSRP threshold for SSB selection. To develop the stage 3 text for capturing the RAN2 #99bis agreement on beam selection for HO access, email discussion [99bis#23] has been organized [1]. Despite progress has been achieved, there are still points with no consensus. In this paper, we will further discuss some of the issues encountered during the email discussion.
2 Discussion
2.1 Considerations on the RSRP beam selection Thresholds
RAN1 AH #3 meeting has agreed that the threshold of SS block selection for initial access is configurable by network, where the metric of the threshold is RSRP. Following the RAN1 decision and to ensure the suitable beam selected for HO access, RAN2 #99bis meeting agreed to use two network configurable quality thresholds. The thresholds for suitable beam should be included in the handover command. However, during the [99bis#23] TP email discussion, there is no consensus on whether the two thresholds should be for SSB and CSI-RS or for CFRA and CBRA. 
NR-SS and CSI-RS are likely from different bandwidth, with different periodicity and power. The measurement results on NR-SS and CSI-RS can be very different which leads to use different thresholds to represent the good quality level of NR-SS and CSI-RS respectively.
Almost all companies participating in the [99bis#23] email discussion indicated that CSI-RS CFRA threshold should be different from SSB CBRA threshold. In fact the main need of two thresholds is due to the two different metrics, SSB and CSI-RS, can appear at the same time rather than due to the association with common vs dedicated RACH resources. The random variable RSRP of SSBs is totally independent from the associated CBRA resources vs CFRA resources. Therefore, it is straightforward to define the thresholds directly for the metrics, i.e. one for SSB and one for CSI-RS. Then we don’t need to worry about the different scenarios due to CBRA vs CFRA. If we define the threshold based on common RACH vs dedicated RACH, we still need to consider scenarios of SSB vs CSI-RS. There is a chance of SSB based threshold being used also for CSI-RS. If that happens, wrong decision can be made by the UE since the absolute value of SSB vs CSI-RS measurement can be very different. 
One argument for using different thresholds with CBRA and CFRA is to allow more flexibility. However, we don’t see a strong reason to have different quality thresholds for the same SSB as we know the quality of SSB is totally independent from which RACH resources it associated with. Then some other factor(s) in addition to the SSB quality maybe required for determining the setting of different thresholds for this purpose. While the benefit is not clear, setting the two thresholds based on other factors on top of SSB RSRP quality can be tricky and can overload the threshold. A too high threshold for CFRA can compromise the priority of SSB with dedicated RACH resources. A too low threshold for CBRA will not only compromise the dedicated RACH priority but also compromise the reliability of CBRA. A too low threshold for CFRA will also compromise the reliability of CFRA. Sometimes, too much flexibility can increase the system maintenance cost and increase the chance of configuration setting error.
In general, both options need two thresholds. Logically the option with thresholds directly for SSB and CSI-RS is simpler.
Proposal 1: Different RSRP thresholds should be defined for SS block and CSI-RS respectively for beam selection.
2.2 Discussion on the measurement for HO access
As RAN1 already agreed the RSRP threshold (RSRP-ThresholdSSBlock) for SSB selection in initial access which is simply CBRA over common RACH resources. It is the same for SSB selection for HO access with CBRA over common RACH resources. As we explained, the RSRP quality of a SSB is independent from which RACH resources the SSB is associated with. Therefore, RAN1 agreed RSRP-ThresholdSSBlock can simply be adopted for beam selection of SSBs with dedicated RACH resources. In addition, a RSRP threshold for CSI-RS can be defined in the similar way.
Regarding to the measurement associated with the thresholds, our view is since the RS selection thresholds are defined by RAN1, RAN2 can just follow the way of measurement RAN1 decided. If RAN1 decide that the measurement is left to UE implementation and subject to RAN4 performance requirement, it would be a viable solution.
On the other hand, even if the details of the beam measurement for HO can be left to UE implementation, it does not mean there is no requirement on this operation and a UE can freely conduct or “manipulate” the measurement. Standards should at least specify which layer’s measurement (L1 vs L3) shall be used by the UE for HO beam selection and specify the associated minimum performance requirement by RAN4.
Proposal 2: For the UE HO beam selection, at least the measurement from which layer and associated performance requirements shall be specified.
2.3 Main considerations on the stage 3 TP 
We agree to separate PDCCH part out, but dedicated resources in RRC should be treated per RAN2 agreement. Therefore, the clause regarding to PDCCH should not include when dedicated resources is carried by RRC.

Based on the beam/RS-ID and RACH resources mapping specified in ASN.1, we would clearly specify the association between RACH resources and RS-ID (CSI-RS ID or SSB ID ) for whichever RACH resource structure defined by RAN1. We feel that similar to how the suitable beam’s preamble setting is used and passed to L1, the associated RA time/frequency resources of the selected beam should also be specified in the structured approach. We suggest to define a UE variable, RA_RESOURCES_INDEX corresponding to the ra-Resources in ASN.1, in MAC and using CSI-RS ID or SSB ID of the selected beam to index to the RACH time/frequency resources provided from RRC.
Since it is more often the dedicated RACH resources are associated with CSI-RSs rather than SSBs, it seems slightly better to switch the order of the text for SSB vs CSI-RS.

We suggest RAN2 to discuss and adopt the Huawei proposed TP approach/changes captured in [1].
Proposal 3: Consider and adopt the Huawei proposed changes on TP [1].
3 Conclusion

This contribution discusses the remaining issues on beam selection during handover and suggests:
Proposal 1: Different RSRP thresholds should be defined with SS block and CSI-RS for beam selection.
Proposal 2: For the UE HO beam selection, at least the measurement from which layer and associated performance requirements shall be specified.
Proposal 3: Consider and adopt the Huawei proposed changes on TP [1].
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Annex

Stage 3 text proposal for TS38.321:
5.1.1
Random Access procedure initialization
The Random Access procedure described in this subclause is initiated by a PDCCH order, by the MAC entity itself, or by RRC for the events in accordance with TS 38.300 [2]. There is only one Random Access procedure ongoing at any point in time in a MAC entity. The Random Access procedure on an SCell other than PSCell shall only be initiated by a PDCCH order with ra-PreambleIndex different from 0b000000. 
NOTE:
If the MAC entity receives a request for a new Random Access procedure while another is already ongoing in the MAC entity, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure (e.g. for SI request).
Editor's note: Editor thinks RAN1 agreements imply PDCCH order as in LTE even though 38.213 does not capture it yet. To be confirmed by RAN2.

RRC configures the following parameters for the Random Access procedure:

-
prach-ConfigIndex: the available set of PRACH resources for the transmission of the Random Access Preamble;
-
ra-PreambleInitialReceivedTargetPower: initial preamble power;
-
rsrp-ThresholdSSBlock:
: an RSRP threshold for the selection of the suitable SS block and corresponding PRACH resource;
- 
rsrp-ThresholdCSI-RS: an RSRP threshold for the selection of the suitable CSI-RS;
-
ra-PreamblePowerRampingStep: the power-ramping factor;
-
ra-PreambleIndex: Random Access Preamble;
-
ra-PreambleTx-Max: the maximum number of preamble transmission;
-
the groups of Random Access Preambles (i.e. Random Access Preambles group A and Random Access Preambles group B) and the set of available Random Access Preambles in each group (SpCell only);

-
if Random Access Preambles group B exists:

-
ra-Msg3SizeGroupA: the threshold to determine the groups of Random Access Preambles;
-
the set of Random Access Preambles for SI request and corresponding PRACH resource(s), if any;
-
ra-ResponseWindow: the time window to monitor RA response(s);

-
ra-ContentionResolutionTimer: the Contention Resolution Timer (SpCell only).

In addition, the following information for related Serving Cell is assumed to be available for UEs:

-
if Random Access Preambles group B exists:

-
PCMAX,c: the configured UE transmitted power of the Serving Cell performing the Random Access Procedure.

The following UE variables are used for the Random Access procedure:

-
PREAMBLE_INDEX;
-
PREAMBLE_TRANSMISSION_COUNTER;
-
PREAMBLE_POWER_RAMPING_COUNTER;
-
PREAMBLE_RECEIVED_TARGET_POWER;
-
PREAMBLE_BACKOFF;
-
RA_RESOURCES_INDEX;
-
TEMPORARY_C-RNTI.
The Random Access procedure is initiated as follows:

The MAC entity shall:

1>
flush the Msg3 buffer;

1> set the PREAMBLE_TRANSMISSION_COUNTER to 1;
1>
set the PREAMBLE_POWER_RAMPING_COUNTER to 1;
1>
set the PREAMBLE_BACKOFF to 0 ms;
1> clear the structure storage for explicitly signalled ra-Resources indexed by RA_RESOURCES_INDEX;
1>
perform the Random Access Resource selection procedure (see subclause 5.1.2).

Editor's note: beamforming aspect may impact to RA procedure across subclause 5.1, but RAN1 inputs would be further required.

Editor's note: SUL may impact to RA procedure depending on the RAN1/2 discussion.

Editor's note: Differentiation of backoff parameter and/or power ramping will be supported, but details to be discussed next year.
5.1.2
Random Access Resource selection

The MAC entity shall:

1>
if the ra-PreambleIndex has been explicitly provided by either PDCCH, and; 
1> if the ra-PreambleIndex is not 0b000000, and;
1> if PRACH resource associated with SS blocks have not been provided by RRC:
2>
set the PREAMBLE_INDEX to the signalled ra-PreambleIndex;

1> else if the contention free PRACH resources associated with SS blocks have been explicitly provided by RRC and at least one SS block with SS-RSRP above ssb-dedicatedRACH-Threshold amongst the associated SS blocks is available:
2> select an SS block with SS-RSRP above ssb-dedicatedRACH-Threshold amongst the associated SS blocks;
2> set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SS block;
2>
set the RA_RESOURCES_INDEX to the ssb-ID
 corresponding to the selected SS block;
1> else if the contention free PRACH resources associated with CSI-RSs have been explicitly provided by RRC and at least one CSI-RS with CSI- RSRP above csi-dedicatedRACH-Threshold amongst the associated CSI-RSs is available:
2>    select a CSI-RS with CSI- RSRP above a csi-dedicatedRACH-Threshold amongst the associated CSI-RSs;

2>    set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected CSI-RS;
2>
set the RA_RESOURCES_INDEX to the csi-rs-ID corresponding to the selected CSI-RS;
Editor's note: The detailed mapping rule between the selected beam to a PREAMBLE_INDEX will be finalized in RAN1.
Editor’s note: The text above may need to be revised once RRC information elements for contention free and contention based PRACH resources are known
1>
else:

2>
select a SS block with SS-RSRP above ssb-Threshold;
Editor's note: RAN2 can discuss further whether ssb-Threshold is mandatory or not. Also, the case when multiple SS blocks are above the ssb-Threshold can be discussed later.

2>
if Msg3 has not yet been transmitted:

3>
if Random Access Preambles group B exists; and
3>
if the potential Msg3 size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than ra-Msg3SizeGroupA and the pathloss is less than PCMAX,c (of the Serving Cell performing the Random Access Procedure) – ra-PreambleInitialReceivedTargetPower:

Editor's note: from the LS R1-1716932, Editor understands that only ra-PreambleInitialReceivedTargetPower is discussed in RAN1, so deltaPreambleMsg3, messagePowerOffsetGroupB in LTE are not captured. RAN2 confirmation requires.

4>
select the Random Access Preambles group B;
3> else:

4>
select the Random Access Preambles group A.
2> else (i.e. Msg3 is being retransmitted):

3>
select the same group of Random Access Preambles as was used for the preamble transmission attempt corresponding to the first transmission of Msg3.
2>
if the association between Random Access Preambles and SS blocks is configured:

3>
select a ra-PreambleIndex randomly with equal probability from the random access preambles associated with the selected SS block and the selected group;

2>
else:

3>
select a ra-PreambleIndex randomly with equal probability from the random access preambles within the selected group;

2>
set the PREAMBLE_INDEX to the selected ra-PreambleIndex;

Editor's note: the updates above are based on the following RAN1 agreements and the LS R1-1716932:
-
For contention-based random access, an association between an SS block in the SS burst set and a subset of RACH resources and/or preamble indices is configured by a set of parameters in RMSI.
-
For initial access, threshold for SS block selection for RACH resource association is configurable by network, where the threshold is based on RSRP.

1>
if  an SS block is selected above and an association between PRACH occasions and SS blocks is configured:

2>
determine the next available dedicated PRACH occasion from the PRACH occasions permitted by the
 RA_RESOURCES_INDEX setting to ssb_ID of the selected SS block;

1>
else if a CSI-RS is selected above and an association between PRACH occasions and CSI-RSs is configured:
2>
determine the next available dedicated PRACH occasion from the PRACH occasions permitted by the RA_RESOURCES_INDEX setting to csi-rs-ID of the selected CSI-RS;
1>
else:

2>
determine the next available PRACH occasion;

Editor's note: the order of procedure (e.g. selection of SS block) can be re-arranged later.

1> perform the Random Access Preamble transmission procedure (see subclause 5.1.3).

5.1.3
Random Access Preamble transmission

The MAC entity shall, for each preamble:

1>
set PREAMBLE_RECEIVED_TARGET_POWER to ra-PreambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) * powerRampingStep;
Editor's note: still the above equation needs to be confirmed by having RAN1 input.
Editor's note: the text should be clarified further regarding multiple preamble transmission case.
1>
compute the RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted as follows [TBD]:
Editor's note: RA-RNTI calculation equation will be placed here. At least time and frequency is used in the RA-RNTI formula.
1>
instruct the physical layer to transmit the preamble using the selected PRACH, corresponding RA-RNTI, RA_RESOURCES_INDEX, PREAMBLE_INDEX and PREAMBLE_RECEIVED_TARGET_POWER.

5.1.6
Completion of the Random Access procedure
Upon completion of the Random Access procedure, the MAC entity shall:

1>
discard explicitly signalled ra-PreambleIndex, if any;

1> clear the structure storage containing explicitly signalled ra-Resources, if any;
1>
flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer.

�Adopt the name agreed by RAN1 recently.


�Naming to be aligned with ASN.1. Huawei additional changes for structured approach are highlighted in yellow.


�Huawei changes regarding to RA-Resources structure are highlighted in yellow.
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