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1. Introduction
In this contribution, we provide our views on some remaining issues in the random access procedure, including: 

· Misaligned assumptions of SSB-RO association
· Default RACH search space

· RACH search space configuration in RMSI
· QCL assumption of RAR
· Some clarifications on RACH configuration
2. Discussion

1.1. Misaligned assumptions of SSB-RO association

	Agreement-AdHoc3[1]:
· At least for initial access, the association between SS blocks and RACH preamble indices and/or RACH resources is based on the actually transmitted SS blocks indicated in RMSI

Agreements-AdHoc3[1]:
· Confirm working assumption of: 

· UE-specific RRC signaling with full bitmap can be used for indicating the actually transmitted SS blocks for both sub6GHz and over6GHz cases
Agreements-91[2]:

· Confirm the working assumption of:

· NR supports the scheme of 'Group-Bitmap (8 bits) + Bitmap in Group (8 bits)' for actual transmitted SS/PBCH block position indication in RMSI for above 6GHz frequency range


According to the above RAN1 agreement, the SSB-RO association is defined based on the actually transmitted SSB. IE ssb-PositionsInBurst is used to indicate the actually transmitted SSB in RMSI and dedicated RRC signaling. Considering the limited payload of RMSI, a compressed form, i.e. two 8-bit bitmaps (inOneGroup and groupPresence), is adopted in RMSI while a full 64-bit length one is used in RRC. As long as the actually transmitted SSB in each “present SSB Group” is different, the mismatch between the indicated SSB resources of RMSI and RRC occurs. In this case, idle UEs and connected UEs will have different SSB-RO association assumptions. As idle UE has no RRC connection, one simple way to avoid the misaligned assumptions is that all UEs use the ssb-PositionsInBurst in RMSI to derive SSB-RO association.
Observation 1: Different SSB-RO associations will be assumed between UEs in different states if connected UE uses the SSB indicated in RRC to establish SSB-RO association.
Observation 2: One simple way to avoid such misaligned assumptions is that all UEs assume SSB-RO association based on the actually transmitted SSB indicated by RMSI.
However, according to the current 38.331[3], only the 64-bit SSB indicator, a.k.a longbitmap, will be delivered to UE in handover/Scell/PScell configuration, and there is no IE defined for the compressed one. That means the target UE has no information of the SSB indicated by RMSI of the target cell/Scell/Pscell, therefore, it cannot obtain correct SSB-RO assumption if the mismatch between RMSI and RRC exists. 
	ServingCellConfigCommon ::=

SEQUENCE {

physCellId






PhysCellId












OPTIONAL, -- Cond HOAndServCellAdd,


frequencyInfoDL





FrequencyInfoDL











OPTIONAL, -- Cond InterFreqHOAndServCellAdd


-- The initial downlink BWP configuration for a SpCell (PCell of MCG or SCG). 


initialDownlinkBWP




BWP-DownlinkCommon










OPTIONAL,
-- Cond ServCellAdd


uplinkConfigCommon




UplinkConfigCommon










OPTIONAL, -- Cond ServCellAdd-UL 


supplementaryUplinkConfig




UplinkConfigCommon








OPTIONAL, -- Cond ServCellAdd-SUL


-- Indicates the time domain positions of the transmitted SS-blocks in an SS-burst. The first/ leftmost bit corresponds to SS/PBCH 


-- block index 0, the second bit corresponds to SS/PBCH block index 1, and so on. Value 0 in the bitmap indicates that the 


-- corresponding SS/PBCH block is not transmitted while value 1 indicates that the corresponding SS/PBCH block is transmitted.


-- Corresponds to L1 parameter 'SSB-Transmitted' (see 38.213, section 4.1)


ssb-PositionsInBurst



CHOICE {



-- bitmap for sub 3 GHz



shortBitmap






BIT STRING (SIZE (4)),



-- bitmap for 3-6 GHz



mediumBitmap





BIT STRING (SIZE (8)),



-- bitmap for above 6 GHz



longBitmap






BIT STRING (SIZE (64))
}

……

}


Observation 3: Based on the current 38.331, UE cannot obtain the compressed SSB position indication of the target cell/Scell/Pscell through HO/Scell/PScell configuration; therefore, it may still have a different understanding of SSB-RO association with other UEs. 

RAN2 is considering the DL/UL BWP linkage for RACH resource to make the DL BWP, where RAR is transmitted, linked with the UL BWP where UE transmits the preamble. UEs can be configured with the same linked DL BWP where RAR would be received, an example is shown in Figure 1. The motivation for such deployment may be that the NW determines to configure shared RAR Search Space to multiple UEs to reduce the overhead of RAR signaling. However, if UE1 and UE2 hold different SSB-RO assumptions, a series of problems will occur:
· Problem1: Increased possibility of random-access failure 

· Problem2: Duplicated RARs on the same linked DL BWP 
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Figure 1. Linkage between UL-DL BWP
The SSB-RO association can be used to provide beam correspondence at least for UE in idle mode. It means UEs with incorrect SSB-RO assumption will also have trouble interpreting of TX-RX beam correspondence and transmit Msg1 using a sub-optimal beam. Therefore, it is more likely that the Msg1 transmitted by those UEs may not be detected by gNB, leading to a higher probability of declaring the random-access procedure failure. 

Although gNB may receive many simultaneously transmitted Msg1s on the same RO, only one combined response is supposed to be transmitted for one paired DL BWP typically. However, as the network may not be able to tell which SSB has been associated with the detected access attempts due to multiple SSB-RO comprehensions, it is required to send duplicated RARs through different beams.
For instance, if NW is trying to configure UE#1 with a new Scell (e.g., cell#2), UE#1 can only obtain the 64-bit ssb-PositionsInBurst which indicates 12 SSBs (SSB#0/1/2/3/8/9/11/16/19/24/25/26). For UEs in cell#2, e.g. UE#2 and UE#3, 16 SSBs (SSB#0/1/2/3/8/9/10/11/16/17/18/19/24/25/26/27) are indicated by RMSI. Assuming that UE#1, UE#2 and UE#3 are configured with the same active DL BWP#1, the resources and TX-RX pairing assumption that UEs used for random access are summarized in Table 1. 

Table 1. Resources and TX-RX pairing assumption used for random access
	UE
	SSB indicator
	Detected SSB and RO
	Expected beam relation on the selected RO
	Actual gNB RX on the selected RO
	Msg1 reception
	RAR TX beam

	UE#1
	RRC
	SSB#19
	UE#1 TX - gNB RX2
	gNB RX3
	May fail
	TX beam of SSB16

	
	
	RO#4
	
	
	
	

	UE#2
	RMSI
	SSB#19
	UE#2 TX - gNB RX2
	gNB RX2
	Succeed
	TX beam of SSB19

	
	
	RO#5
	
	
	
	

	UE#3
	RMSI
	SSB#16
	UE#3 TX - gNB RX3
	gNB RX3
	Succeed
	TX beam of SSB16

	
	
	RO#4
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Figure 2. An example of misaligned SSB-RO assumptions
The gNB may perform beam sweeping by means of scanning beams in sequence, thus only focus on several directions at a time and may fail to receive the preamble from UE#1 owing to the spatial separation between gNB RX2 and RX3. 

Even upon successful reception of preamble transmissions from UE#1 and UE#3 on RO#4, UE#1 still remains at risk of RAR reception failure, unless gNB decides to transmit two RARs with different DL beams respectively. 

Observation 4: Different interpretations of SSB-RO association among UEs will lead to following problems:

· Random access procedure failure 

· Duplicated RARs on the same linked DL BWP 

To address these problems, the following solutions can be taken into consideration:
· Opt.1: Modify the ssb-PositionsInBurst IE in RMSI to align with RRC.

· i.e. 
Use a 64-bit bitmap, e.g. longBitmap, instead of the two 8-bit bitmaps in FR2.

· Opt.2: Modify the ssb-PositionsInBurst IE in RRC to align with RMSI.

· i.e. Use two 8-bit bitmaps, e.g. inOneGroup and groupPresence, instead of a 64-bit bitmap in FR2.

· Opt.3: Modify the ssb-PositionsInBurst IE in RRC to carry two 8-bit bitmaps in FR2.

· i.e. Introduce inOneGroup and groupPresence into ssb-PositionsInBurst IE in RRC in FR2.

As opt.1 introduces 48 additional bits in FR2, the coverage of RMSI will decrease further. Both opt.2 and opt.3 have some RRC impacts. Furthermore, opt.2 unnecessarily restricts the network deployment flexibility. Therefore, opt.3 is preferable.

Proposal 1: To address the misaligned SSB-RO association issue during HO/Scell/PScell configuration, RAN1 should consider introducing inOneGroup and groupPresence into ssb-PositionsInBurst IE in RRC.
1.2. Default RACH search space

In RAN1#91 meeting, RAN1 agreed that RMSI can carry RACH search space configuration, and according to 38.213, the default search space for Msg 2/3/4 is the same as RMSI search space.
	Agreement-91[2]:

· NR supports RMSI to indicate PDCCH configuration which gives search space configuration for RACH procedure (before RRC connection setup is complete)



In the previous meeting, some companies questioned whether it would be feasible to reuse RMSI Search space for PDCCH of Msg2/3/4 and discussed how to design a new default RACH search space. 

According to the offline summary, the following alternatives are considered[4]:

	· Alt A: Use symbol 0: (X-1) in every slot within the window

· X is determined based on duration of Msg 2/3/4 CORESET
· Alt B: Use first symbol index symbol locations within a slot from RMSI search space, configured in MIB, but apply it in every slot

· In case there are multiple search spaces sets in a slot, (corresponding to different SSBs), a UE monitors only one is monitored
· FFS: Which one

· Alt 1: The search space set associated with SSB used for corresponding Msg1 transmission

· Alt 2: The search space with the smallest first symbol index within a slot

· Alt 3: search space depends on RA-RNTI

· Other alternatives are not precluded.

· How to handle the scenario when a search space overlaps in time with an actually transmitted SSB other than the SSB used for corresponding Msg1 transmission

· If a search space overlaps in time with UL part, the search space in that particular slot is invalid


In LTE, if multiple UEs have performed random access in the same PRACH resource, the respective responses will be integrated into a single PDSCH transmission and only one RAR PDCCH will be transmitted to schedule the corresponding RAR message. The use of a single RAR PDCCH for multiple access attempts is mainly motivated by the desire to release the burden of DL signaling as duplicated PDCCHs would bring a significant overhead.

	Agreements-1801[4]:
· NR supports the following number of SSBs per RACH occasion: {1/8, 1/4, 1/2, 1, 2, 4, 8, 16}

· Note: This agreement includes the possibility that FDMed RACH occasions are configured to support configurations where all FDMed RACH occasions get mapped to one set of SSBs


As agreed in RAN1 AH-1801, multiple SSBs can be mapped to the same RO, e.g. SSB-per-rach-occasion ≥ 1. If many to one association is established, gNB should be able to receive preambles from the same RO associated with multiple SSBs at a time in general. Therefore, it would be natural and feasible to adopt an LTE-like behavior in NR that a single PDCCH is used to indicate the transmission of a combined response for all the detected random access attempts on the same RO, and UEs use different QCL assumptions to monitor it. In other words, unlike RMSI search space which is associated with SSB candidates, it is preferred to tie RACH search space with ROs. Thus, at least for Msg1 transmissions on a shared RO, only one search space set is needed to be defined. 

Observation 5: Only single RAR PDCCH transmission is needed for multiple Msg1 transmissions using the same RO.
Proposal 2: It is preferred to associate RACH search space with ROs instead of SSB candidates.
Alt. B-1: The search space set associated with SSB used for corresponding Msg1 transmission

However, for Alt.B-1, in case there are two RMSI search spaces sets in a slot (N=2), UEs will be distributed to two different PDCCH monitoring occasion sets based on the established mapping between RMSI search space sets and SSB indices. As a consequence, NW is always forced to transmit multiples RAR PDCCHs within the corresponding search space sets even if all those SSBs are mapped to the same RO, yielding to unnecessary signaling overhead. Especially in the scenarios where a contiguous set SSBs are repeated in one spatial direction, multiple RAR PDCCHs would be redundant.

Alt. B-2: The search space with the smallest first symbol index within a slot

In Alt. B-2, the starting symbol of RMSI search space set changes across different slots if FDM pattern, e.g. pattern3, is configured. As illustrated in Figure 3, the smallest first symbol index within the first slot for the Search space is #4, but in the second slot, the smallest first symbol index is #2. However, RAN1 agreed in RAN1#91 meeting that the starting symbol of Msg2/Msg3/Msg4 search space is the same in every slot. Thus, this alternative violates this agreement and may lead to higher complexity and RAR PDCCH monitoring confusion.

	Agreements-91[2]:

· UE is not expected to monitor more than one Msg2/Msg3/Msg4 search space in one slot.

· Starting symbol of Msg2/Msg3/Msg4 search space is the same in every slot.
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Figure 3. RMSI Search space for SSB/CORESET pattern 3
Alt. B-3: search space depends on RA-RNTI

As some companies proposed, one implementation of Alt. B-3 is that the starting symbol of search space depends on the odevity of the RA-RNTI. To be more specific, if MIB indicates there are 2 RMSI Search space in a slot, UE assumes that RAR PDCCH monitoring occasion starts from symbol#0 in every slot if RA-RNTI is even, otherwise UE assumes monitoring occasion starts from the symbol#Ncoreset_duration. However, according to the RA-RNTI calculation formula, the values of RA-RNTI of ROs within the shared PRACH are all odd or even since the N_RA_duration of an RO is always even. Therefore, the starting symbol of search space for different ROs are actually the same. In other words, only one common search space is actually defined with this alternative. In this way, Alt. B-3 and Alt. A are equivalent.

RA-RNTI= 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id
Observation 6: Alt.B-1 and Alt.B-2 will bring some issues, such as redundant RARs or confusion for RAR monitoring. 
Theoretically, the only advantage of introducing the default RACH search space is that the payload of RMSI can be reduce by 47 bits. However, considering the maximum payload of RMSI can be up to 1700 bits, the benefit of designing a new default RACH search space for 47 bits reduction is quite limited. On the other hand, even though reusing the RMSI search space may bring some problems, it can be solved by NW implementation with proper configuration for RMSI search space and PRACH resource. Alternatively, the RACH search space can be explicitly configured to UE if RMSI search space is considered problematic for RAR reception in some cases.
Considering the limited time budget of Rel-15 NR Work item and a lot of works inevitably required for introducing a new default search space for Msg 2/3/4, we doubt whether RAN1 should spend time on this low-yield activity and suggest not re-design the default RACH search space at current stage.

Observation 7: The benefit of introducing re-defined default Search space is quite limited.
Proposal 3: Considering the limited time budget of Rel-15 NR work item, no new default RACH search space set should be introduced at current stage. The NW should guarantee proper configurations of search space and PRACH resource.
1.3. RACH search space configuration in RMSI

According to the RRC signaling, the monitoring PDCCH occasion is defined by reusing the UE-specific search space IE. More specifically, the monitoring occasion configured via RMSI/RRC signaling can only be one single slot with a periodicity of 1/2/4/5/8/10/16/20 slots, corresponding to a largest period of 20/10/5/2.5 ms for SCS of 15/30/60/120 kHz respectively. Once RACH search space configuration is carried by RMSI or RRC, UE will determine RACH PDCCH monitoring occasion based on this configuration with following behavior [6]:
	A UE determines a PDCCH monitoring occasion from the PDCCH monitoring periodicity, the PDCCH monitoring offset, and the PDCCH monitoring pattern within a slot. For search space set 
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Issue1: high terminal power consumption

The RACH search space appears with a fixed periodicity of 
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=1. Consequently, UE has to keep monitoring PDCCH if it follows the behavior defined for UE-specific search space IE. To be more specific, once RACH search space is configured, UE may need to monitor RAR PDCCH even if it is outside RAR monitoring window, resulting in a high power consumption.

Observation 8: According to the behavior defined by search space IE, UE has to keep monitoring RACH PDCCH even if it is outside the RAR monitoring window or the Timer of contention resolution is not started.
Issue2: RAR PDCCH confusion

As we mentioned above, the largest periodicity of RACH search space could be as large as 20ms for 15kHz SCS, which is twice the minimum PRACH configuration period (10ms). A potential issue of RAR PDCCH confusion may happen under some configurations. 

As illustrated in Figure 4, RAR monitoring windows corresponding to ROs with the same index in PRACH period#2 and PRACH period#3 are fully overlapped. If UE#2 and UE#3 have transmitted the same preamble and received a RAR on the nearest PDCCH SS, then they will be confused that which Msg1 the scheduled RAR is intended for. Both of them will react to the received RAR and then a collision occurs. Moreover, this RAR ambiguity issue may lead to an increased probability of Msg3 reception failure at gNB side because the UE receiving a RAR responded to another UE will adopt an incorrect timing advance for sequential uplink transmission.
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Figure 4. An example of RAR confusion
Observation 9: With the high layer configured search space IE, if the configured periodicity of RACH search space is larger than PRACH config period, gNB may not be able to assign unique identity for different RARs intended for ROs with the same index but belonging to different PRACH configuration periods. 
To avoid the above issues, some assumptions on PDCCH monitoring during RACH procedure can be defined as follows: 

Proposal 4: UE assumes that only the RACH PDCCH monitoring occasions within the corresponding monitoring window are valid and is not expected to receive RACH PDCCH outside the monitoring window:
· For Msg2, the monitoring window is the corresponding RAR window. 

· For Msg3 retransmission and Msg4 transmission, it depends on the Timer of contention resolution, e.g., ra-ContentionResolutionTimer.
Proposal 5: For RACH search space configured by high layer, the periodicity should be no longer than the configured PRACH configuration period, otherwise it should be considered as an error case.
1.4. QCL assumption of RAR

It was agreed in RAN1#92 meeting that both PDCCH order and RAR PDCCH are assumed to be QCLed with the same SSB.
	Agreements-92[7]:

· UE assumes that the DMRS of both the received PDCCH order and the PDCCH of the corresponding Msg2 are QCLed with the same SSB/CSI-RS.

· gNB configures 9 bits to indicate RACH occasion index.

· 6 bits are used to indicate an SSB index

· Note: This SSB index is just intended to find the RACH occasion to transmit Msg1

· 3 bits are used to indicate the relative RACH occasion index that corresponds to the indicated SSB index

· Note: UE follows the SSB ( CBRA mapping rule to find the specific RACH occasion.

· The SSB/CSI-RS that is QCLed with both the DM-RS of PDCCH order and the DM-RS of the PDCCH of the corresponding Msg2 is used for pathloss estimation associated with Msg1.


However, the CORESET of the received PDCCH order can be different from that of RAR, in this case, the SSB/CSI-RS that used for QCL assumption for PDCCH order reception may not be included in any TCI states of RAR CORESET.
Furthermore, a 1-to-1 BWP linking for RACH is confirmed by RAN2[8], and the following BWP switching procedure is agreed in principle[9]. It can be seen that active DL BWP may also change during the random access procedure if the active one is not linked for RACH. Upon completion of DL BWP switching, the TCI states configuration of RAR CORESET may also be quite dissimilar to that of the CORESET of PDCCH order. 
	Upon initiation of the Random Access procedure, the MAC entity shall:

1>
if PRACH occasions are not configured for the active UL BWP):

2>
switch to initial DL BWP and UL BWP;

1> else:

2> if the active DL BWP does not have the same bwp-Id as the active UL BWP:

3> switch the active DL BWP to the DL BWP with the same bwp-Id as the active UL BWP;
1>
perform the Random Access procedure on the initial DL BWP and UL BWP.


The differences between two CORESETs implies that the QCL relation among reference DL-RS, PDCCH order, and RAR PDCCH according to the previous agreement cannot be guaranteed. 

It should be clarified that when could UE make QCL assumption among reference DL-RS, PDCCH order and RAR PDCCH.
Proposal 6: It should be clarified that whether the agreement “UE can assume that DMRS of both the received PDCCH order and the PDCCH of the corresponding Msg2 are QCLed with the same SSB/CSI-RS” can be applied in the following two cases:

· Where the CORESETs of PDCCH order and RAR receptions are different.

· Where the DL BWPs of PDCCH order and RAR receptions are different.
1.5. Some clarifications on RACH configuration 

In 38.331, rach-ConfigCommon includes the configuration of preamble format, SSB-RO association, and PRACH T/F resource. According to the description of IE BWP-Uplink in 38.331, it can be seen that each UL BWP has an individual rach-ConfigCommon. 
	BWP-Uplink ::= 


SEQUENCE {


bwp-Id







BWP-Id,


bwp-Common






BWP-UplinkCommon













OPTIONAL,
-- Need M


bwp-Dedicated





BWP-UplinkDedicated













OPTIONAL,
-- Need M


...

}

BWP-UplinkCommon ::=



SEQUENCE {


genericParameters




BWP,


-- Configuration of cell specific random access parameters which the UE uses for contention based and contention free random access


-- as well as for contention based beam failure recovery. 


rach-ConfigCommon




SetupRelease { RACH-ConfigCommon }









OPTIONAL, 
-- Need M


-- Cell specific parameters for the PUSCH


pusch-ConfigCommon




SetupRelease { PUSCH-ConfigCommon }









OPTIONAL, 
-- Need M


-- Cell specific parameters for the PUCCH


pucch-ConfigCommon




SetupRelease { PUCCH-ConfigCommon }









OPTIONAL, 
-- Need M


...

}


It means at least from the perspective of signaling, it is supported to configure different PRACH formats and different PRACH resources for different UL BWPs. 

Cell-specific preamble format

As different preamble formats imply different cell coverage requirements, it would be strange to have multiple preamble formats configurations in one cell. Actually, in RAN1# 90bis meeting, RAN1 already agreed that only one format is used for one cell:

	Agreements-90bis[10]:

· One PRACH format is configured for a cell.


Based on the above agreement, NW has to ensure that the preamble format is configured in a cell-specific manner, UE is not expected to be configured with more than one preamble formats in a cell. 
Observation 10: According to 38.331, the high layer signaling is able to configure different PRACH formats and PRACH resources for different UL BWPs. 
Proposal 7. As preamble format is a cell-specific parameter, following solutions can be taken into consideration:
· Opt1.Send an LS to RAN2 to ask for the possibility of revising the structure of RACH configuration to be cell-specific.
· Opt2.Adopt the following TP in 38.213.

If Opt.2 is agreed, the following TP is suggested for clarification in 38.213.
	8.1
Random access preamble

Physical random access procedure is triggered upon request of a PRACH transmission by higher layers or by a PDCCH order. A configuration by higher layers for a PRACH transmission includes the following: 

-
A configuration for PRACH transmission [4, TS 38.211]. 

-
A preamble index, a preamble subcarrier spacing, 
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, as described in Subclause 7.4, on the indicated PRACH resource. UE is not expected to be configured with more than one preamble formats in a cell.


3. Conclusion

In this contribution, we share our views on some remaining issues on RACH procedure with following observations and proposals:

Observation 1: Different SSB-RO associations will be assumed between UEs in different states if connected UE uses the SSB indicated in RRC to establish SSB-RO association.
Observation 2: One simple way to avoid such misaligned assumptions is that all UEs assume SSB-RO association based on the actually transmitted SSB indicated by RMSI.
Observation 3: Based on the current 38.331, UE cannot obtain the compressed SSB position indication of the target cell/Scell/Pscell through HO/Scell/PScell configuration; therefore, it may still have a different understanding of SSB-RO association with other UEs.
Observation 4: Different interpretations of SSB-RO association among UEs will lead to following problems:
· Random access procedure failure 

· Duplicated RARs on the same linked DL BWP 

Observation 5: Only single RAR PDCCH transmission is needed for multiple Msg1 transmissions using the same RO.
Observation 6: Alt.B-1 and Alt.B-2 will bring some issues, such as redundant RARs or confusion for RAR monitoring.
Observation 7: The benefit of introducing re-defined default Search space is quite limited.
Observation 8: According to the behavior defined by search space IE, UE has to keep monitoring RACH PDCCH even if it is outside the RAR monitoring window or the Timer of contention resolution is not started.
Observation 9: With the high layer configured search space IE, if the configured periodicity of RACH search space is larger than PRACH config period, gNB may not be able to assign unique identity for different RARs intended for ROs with the same index but belonging to different PRACH configuration periods.
Observation 10: According to 38.331, the high layer signaling is able to configure different PRACH formats and PRACH resources for different UL BWPs.
Proposal 1: To address the misaligned SSB-RO association issue during HO/Scell/PScell configuration, RAN1 should consider introducing inOneGroup and groupPresence into ssb-PositionsInBurst IE in RRC.
Proposal 2: It is preferred to associate RACH search space with ROs instead of SSB candidates.
Proposal 3: Considering the limited time budget of Rel-15 NR work item, no new default RACH search space set should be introduced at current stage. The NW should guarantee proper configurations of search space and PRACH resource.
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Proposal 4: UE assumes that only the RACH PDCCH monitoring occasions within the corresponding monitoring window are valid and is not expected to receive RACH PDCCH outside the monitoring window:

· For Msg2, the monitoring window is the corresponding RAR window. 

· For Msg3 retransmission and Msg4 transmission, it depends on the Timer of contention resolution, e.g., ra-ContentionResolutionTimer.
Proposal 5: For RACH search space configured by high layer, the periodicity should be no longer than the configured PRACH configuration period, otherwise it should be considered as an error case.
Proposal 6: It should be clarified that whether the agreement “UE can assume that DMRS of both the received PDCCH order and the PDCCH of the corresponding Msg2 are QCLed with the same SSB/CSI-RS” can be applied in the following two cases:
· Where the CORESETs of PDCCH order and RAR receptions are different.

· Where the DL BWPs of PDCCH order and RAR receptions are different.
Proposal 7. As preamble format is a cell-specific parameter, following solutions can be taken into consideration:
· Opt1.Send an LS to RAN2 to ask for the possibility of revising the structure of RACH configuration to be cell-specific.
· Opt2.Adopt the following TP in 38.213.

References

[1] “RAN1 Chairman’s Notes”, RAN1 meeting#AH3.

[2] “RAN1 Chairman’s Notes”, RAN1 meeting#91.

[3] TS 38.331 f.1.0
[4] “Summary of Remaining Details on RACH Procedure”, R1-1805754
[5] “RAN1 Chairman’s Notes”, RAN1 NR AH 1801.
[6] “CR to TS 38.213 capturing the RAN1#92bis meeting agreements” , R1-1805795
[7] “RAN1 Chairman’s Notes”, RAN1 meeting#92.

[8] “RAN1 Chairman’s Notes”, RAN2 meeting#101bis.

[9] “Correction to switching of bandwidth part and random access”, R2-1805417
[10] “RAN1 Chairman’s Notes”, RAN1 meeting#90bis.
_1587628442.unknown

_1587628444.unknown

_1587628445.unknown

_1587628446.unknown

_1587628443.unknown

_1234567898.unknown

_1234567900.unknown

_1234567901.unknown

_1234567902.unknown

_1234567899.unknown

_1234567896.unknown

_1234567897.unknown




UE1
UE2 UL BWP1

RACH
RACH
UE2 DL BWP1
UE1 UL BWP1
UE1 DL BWP1
UE2



