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1 List of major open Issues
· SSB to RACH mapping period
· RACH procedure timeline
· Msg 2/3/4 search space
· Simultaneous transmission of RACH and other UL channels or SRS
· TCI state update with RACH procedure
· Others
2. Discussion during April 16
[bookmark: _Hlk511720279]
Offline agreement:
Change the previous working assumption:
· Time period for SSB to RO association is multiple of PRACH configuration periods
· The number of multiple PRACH configuration periods in the time period is the smallest value in the set {1, 2, 4} such that the number is
≥ Actually transmitted SSBs / SSBs that can be mapped to one PRACH config period
· The time period starts from frame 0

And replace it with the following:
· Time period for SSB to RO association is multiple of PRACH configuration periods
· The number of multiple PRACH configuration periods in the time period is the smallest value in the set determined by the RACH configuration period from following table such that the number is
≥ Actually transmitted SSBs / SSBs that can be mapped to one PRACH config period
· The time period starts from frame 0

	RACH configuration period (ms)
	Mapping period set (# of RACH configuration period )

	10
	{1，2，4，8，16}

	20
	{1，2，4，8}

	40
	{1，2，4}

	80
	{1，2}

	160
	{1}



3. Discussion during April 17

3.0 Modified agreement

Offline agreement:
Change the previous working assumption:
· Time period for SSB to RO association is multiple of PRACH configuration periods
· The number of multiple PRACH configuration periods in the time period is the smallest value in the set {1, 2, 4} such that the number is
≥ Actually transmitted SSBs / SSBs that can be mapped to one PRACH config period
· The time period starts from frame 0

And replace it with the following:
· Time period for SSB to RO association is multiple of PRACH configuration periods
· The number of multiple PRACH configuration periods in the time period is the smallest value in the set determined by the RACH configuration period from following table such that the number is
≥ Actually transmitted SSBs / SSBs that can be mapped to one PRACH config period  such that all actually transmitted SSBs can be mapped, at least once, to the ROs within the time period.
· The time period starts from frame 0

	RACH configuration period (ms)
	Mapping period set (# of RACH configuration period )

	10
	{1，2，4，8，16}

	20
	{1，2，4，8}

	40
	{1，2，4}

	80
	{1，2}

	160
	{1}



3.1 RAR window to Msg1 retransmission

3.1.1 Background

Previous agreement on selection of PRACH resource
R1-1714671 WF on selection of PRACH resource NTT DOCOMO, ZTE, Qualcomm, Sharp, MediaTek, LG Electronics 
Agreements: 
• It is up to UE implementation how to select the SS block and corresponding PRACH resource for path-loss estimation and (re)transmission based on SS blocks that satisfy threshold(s) – If UE does not detect a SS block that satisfy threshold(s), it has the flexibility to select any SS block that allows UE to meet the target received power of the RACH preamble with its maximum transmit power 
– UE has a flexibility to select its RX beam to find the list of SS blocks that satisfy the threshold(s) 
– FFS: whether threshold(s) for SS block selection is configured or fixed in the spec 
– Counter of power ramping when UE changes its selected SS-block in message 1 re-transmission is unchanged 

3.1.2 Offline agreement

Offline agreement:
Update the previous agreement on Msg1 retransmission as follows:
· If a received Msg2 does not contain a response to the transmitted preamble sequence, or no RAR is received by the end of the RAR window, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence after no later than the duration of N1 + new + L2.
· N1 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· new = 250 us
· L2=500 usec refers to the MAC layer processing time
· Note: UE is not mandated to measure each SSB prior to every Msg1 retransmission








3.3 Msg2 to Msg3 gap



Offline discussion:
[bookmark: _Hlk511793400]Update the previous agreement in the following way:
· [bookmark: _Hlk511793368]From UE perspective, minimum time gap between Msg2 over-the-air reception and Msg3 transmission if Msg2 and Msg3 have the same SCS
· Duration of N1 + duration of N2 + L2 + N_TA + TA 
· N1 refers to the value determined in control session with front loaded plus additional DMRS and UE capability #1
· N2 also refers to the value determined in control session with UE capability #1
· TA is equal to the maximum timing advance value that the 12 bit TA command can provide with respect to the SCS of Msg3
· L2 refers to the MAC processing latency and it does not depend on subcarrier spacing
· L2=500us as a working assumption
· Note: If Msg2 and Msg3 have different SCS, value of N1 and N2 will refer to the ones determined in control session.
· Note: If Msg2 and Msg3 have different SCS, value of N1 and N2 – in terms of absolute time - are determined by lower SCS between Msg2 and Msg3
· Note: Network schedules Msg3 while ensuring the minimum time gap and considering the TA command conveyed in Msg2


3.3.1 Additional proposal from Ericsson

Ericsson’s proposal:
· Align MSG3 PUSCH timing with normal PUSCH timing
· Remove max TA from 38.213
· Time domain resource assignment in UL grant uses same table as for normal PUSCH
· Additional delay corresponding to N1+L2 is added to the K2 given by the normal PUSCH table
· Network makes sure MSG3 PUSCH preparation time N1+N2+L2 is always available to UE by signaling appropriate value of K2



Ericsson’s proposed CR:
[bookmark: _Toc510987648]3.4	Msg3 PUSCH
Higher layer parameter msg3-tp indicates to a UE whether or not the UE shall apply transform precoding, as described in [4, TS 38.211], for an Msg3 PUSCH transmission. 
If the UE applies transform precoding to an Msg3 PUSCH transmission with frequency hopping, the frequency offset for the second hop [6, TS38.214] is given in Table 8.3-1.
Table 8.3-1: Frequency offset for second hop for Msg3 PUSCH transmission with frequency hopping
	Number of PRBs in initial active UL BWP
	
Value of  Hopping Bits
	Frequency offset for 2nd hop

	

	0
	


	
	1
	


	

	00
	


	
	01
	


	
	10
	


	
	11
	Reserved



The subcarrier spacing for Msg3 PUSCH transmission is provided by higher layer parameter msg3-scs. A UE shall transmit PRACH and Msg3 PUSCH on a same uplink carrier of the same serving cell. 
An UL BWP, as described in Subclause 12 and in [4, TS 38.211], for Msg3 PUSCH transmission is indicated by SystemInformationBlockType1.



If a PDSCH with random access response is received in slot n, and the corresponding DL-SCH transport block contains a response to the transmitted preamble sequence, the UE shall, according to the information in the response, transmit an UL-SCH transport block in slot , where  is derived as in section 6.1.2.1 in [6, TS 38.214] using the Msg3 PUSCH time resource allocation in the RAR UL grant and is given by Table 8.3-2.
Table 8.3-2: Msg3 PUSCH preparation time
	

	
 [slots]

	0
	2

	1
	2

	2
	4

	3
	6











And k_2 + k_2^{Msg3} is larger than  msec+N_TA.   the UE may assume aA minimum time between the last symbol of a PDSCH reception conveying a RAR and the first symbol of a corresponding Msg3 PUSCH transmission scheduled by the RAR in the PDSCH for a UE when the PDSCH and the PUSCH have a same subcarrier spacing is equal to  msec .  is a time duration of  symbols corresponding to a PDSCH reception time for PDSCH processing capability 1 when additional PDSCH DM-RS is configured, and  is a time duration of  symbols corresponding to a PUSCH preparation time for PUSCH processing capability 1 [6, TS 38.214] and N_TA is the absolute timing adjustment for the UE. , and  is the maximum timing adjustment value that can be provided by the TA command field in the RAR. 

__________________________________________________________


3.5 Text proposal on CBRA mapping

4. Agreements on April 18 morning

4.1 Gap between PDCCH order and corresponding Msg1

Modify the previous agreement with following updates:
· For PDCCH ordered CFRA, the minimum timing gap between PDCCH order reception and Msg1 transmission is 
· N2+BWPSwitching+ Delay, 
· If BWP switching is not required, BWPSwitching=0; otherwise, BWPSwitching is up to RAN4
· N2 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· N2 is dependent on the SCS of Msg1
· Working assumption: For Msg1 with 1.25 kHz or 5 kHz SCS, calculation of N2 uses 15 kHz SCS.
· [bookmark: _GoBack]\delta_delay = 250 us 
· Delay includes at least MAC layer delay in initializing PRACH
· Value of Delay is FFS (to be decided in RAN1)



4.2 Simultaneous transmission of PRACH and other UL channels

Offline conclusion:
UE does not simultaneously transmit PRACH and PUXCH/SRS in, at least, single CC and intra-band CA, and during X time locations. 
· FFS: inter-band CA.
· Interpretation of X
· Alt 1: 
· Same slot OR N symbols before and after RACH preamble. N = 3 for FR1 and N = 4 for FR2.
· Supported by: Mediatek, Samsung, Qualcomm, Intel, Huawei, HiSilicon
· Alt 2: Same symbol
· Supported by Nokia

5. RACH procedure timelines

5.1. Gap between end of RAR window and Msg1 retransmission

5.1.1 Previous agreement

[bookmark: _Hlk511418888]Agreements:
· If a received Msg2 does not contain a response to the transmitted preamble sequence, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence after the duration of N1 + new + L2.
· N1 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· new>=0, FFS
· L2=500 usec refers to the MAC layer processing time


5.1.2 Company positions

· Alt 1: \delta_new = 0
· Supported by: Mediatek, Nokia, CATT, Docomo, Huawei, Hisilicon
· Alt 2: \delta_new > 0
· Alt 2.1: \delta_new = 1 ms
· Supported by: Intel
· Alt 2.2: \delta_new = 400 us
· Supported by: Qualcomm

5.1.3 Proposed action

Down-select \delta_new from above alternatives.


5.2 Gap between Msg4 and Msg4 ACK

5.2.1 Previous working assumption

Working assumption:
· Minimum time gap between the end of PDSCH for Msg4 and the start of HARQ-ACK equals to the duration of N1 + L2.
· N1 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· L2=500 usec refers to the MAC layer processing time
· Note: the reason for working assumption is due to potential concern over satisfying ITU requirement (to be checked) 

5.2.2 Company positions

· Alt 1: Confirm working assumption
· Supported by: Qualcomm, Intel, Huawei, Hisilicon, [Mediatek], LGE
· Alt 2: Change L2 to [125] usec in FR2. Keep L2 as 500 us for FR1.
· Supported by: Nokia

5.2.3 Proposed agreement

Confirm the working assumption.

5.3 Minimum time gap between PDCCH and PDCCH ordered RACH

5.3.1 Previous agreement

Agreements:
· For PDCCH ordered CFRA, the minimum timing gap between PDCCH order reception and Msg1 transmission is 
· N2+BWPSwitching+ Delay, 
· If BWP switching is not required, BWPSwitching=0; otherwise, BWPSwitching is up to RAN4
· N2 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· N2 is dependent on the SCS of Msg1
· Working assumption: For Msg1 with 1.25 kHz or 5 kHz SCS, calculation of N2 uses 15 kHz SCS.
· \delta_delay = 250 us.
· Delay includes at least MAC layer delay in initializing PRACH
· Value of Delay is FFS (to be decided in RAN1)
· 
5.3.2 Company positions

Different alternatives for \delta_delay
· Alt 1: 0
· Supported by: Nokia
· Alt 2: 150 us
· Supported by: Mediatek 
· Alt 3: 300 us 
· Supported by: Qualcomm
· Alt 4: 500 us
· Supported by: Huawei, HiSilicon
· Alt 5: 1.5 ms
· Supported by: Intel

Offline working assumption:
\delta_delay = 250 us.
5.3.3 Proposed action

1. Down-select \delta_delay from above alternatives

2. Add following to the previous agreement: For Msg1 with 1.25 kHz or 5 kHz SCS, calculation of N2 uses 15 kHz SCS.

5.4 Minimum time gap between TA command and adjustment of uplink timing



5.4.1 Individual company positions

Mediatek:
As illustrated in the following figure, the sum of (N1+L2+N2+TA_new) could be in the middle of a slot. It implies two uplink transmissions (PUSCH0 and PUSCH1) scheduled in the same slot would be applying different TA values! This would increase UE complexity since configuration timing is no longer symbol-aligned. 
Another point we want to make is that even after time N1+L2, the new TA is learned by the UE’s higher layer. However, it does not imply that the UE can use it immediately. In fact, at least for a slot-based scheduling UE, the UE has to wait until the end of the slot boundary to employ the new TA value. 
Based on the above reasons, we modify the proposal as follows. 
[bookmark: _Ref510772688][bookmark: _Ref511472928]Proposal 5: For a TA command received on slot n, the corresponding adjustment of the uplink transmission timing shall apply from the beginning of slot n+k where the time duration of (k-1) slots is larger than or equal to ceil(duration of N1 + L2)_to_slot + duration of N2 + TA_new, where
· N1 refers to the value determined in control session with front loaded plus additional DMRS and UE capability #1
· N2 also refers to the value determined in control session with UE capability #1
· L2 refers to the MAC processing latency and is equal to 0.5 msec.
· TA_new refers to the updated TA based on the received timing adjustment command in MAC-CE. 
· UE is not expected that UL transmissions in the same slot shall apply different TA values.  
· If this happens, it is up to UE’s implementation.


   
Motorola:


In current specification 3GPP TS 38.213 [3], the uplink transmission adjustment delay is defined as ‘For a timing advance command received on slot, the corresponding adjustment of the uplink transmission timing applies from the beginning of slot’. 
However, the above description is from the LTE, the definition of time gap for TA adjustment is not suitable in NR considering the UE capability and different numerologies. In LTE, the time gap of TA adjustment is based on slot level. In NR, non-slot level transmission is supported, so the time gap of TA adjustment in NR should be based on symbol level.
Proposal 1: The time gap of TA adjustment should be symbol level.
In the last meeting [4], the minimum time gap for TA adjustment has been discussed and the offline conclusion was made as following:
	The minimum time gap between the reception of 6 bit TA command - conveyed through PDSCH - and the corresponding adjustment of the uplink transmission timing, when PDSCH and uplink transmission have the same SCS, is given by the following equation:
· Alt 1: Duration of N1 + duration of N2 + L2
· Alt 2: max{1 ms, Duration of N1 + duration of L2 + TA_new}
· Alt 3: Duration of N1 + duration of N2 + duration of L2 + TA_new
· N1 refers to the value determined in control session with front loaded plus additional DMRS and depends on UE capability
· N2 also refers to the value determined in control session and depends on UE capability
· L2 refers to the MAC processing latency and is equal to 0.5 msec.
· Note: If PDSCH and uplink transmission have different SCS, values of N1 and N2 will refer to the ones determined in control session.”



There are two types of TA command, one is 12 bits carried by Msg2/RAR during RACH procedure and the other one is 6 bits carried by MAC-CE in PDSCH. The timeline of these two cases are shown is Figure 1 and Figure 2.
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Figure 1. 12 bits TA command carried by Msg2
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Figure 2. 6 bits TA command carried by MAC-CE in PDSCH
As shown in Figure 1 and Figure 2, we can get the following observations:
Observations:
· For 12 bits TA command carried by Msg2, UE can only prepare the Msg3/PUSCH after UE decodes Msg2, i.e. a serial processing. So the gap is Duration of N1+Duration of L2+ Duration of N2+TA
· For 6 bits TA command carried by MAC-CE in PDSCH, TA command carried by PDSCH and UL grant carried by PDCCH can be sent separately. UE can prepare PUSCH and decode the TA command concurrently. So duration of N2 is not needed.
Proposal 2: For 6 bits TA command carried by MAC-CE in PDSCH, the duration of N2 should not be included in the minimum time gap for TA adjustment.

5.4.2 Multiple alternatives

Issue 1:
The time gap of TA adjustment should be:
· Symbol level
· Motorola
· Slot level
· Note: UE is not expected that UL transmissions in the same slot shall apply different TA values. If this happens, it is up to UE’s implementation
· Mediatek


Issue 2:
From UE perspective, the minimum time gap of TA adjustment is down-selected from following alternatives when the 6 bits TA command is carried by MAC-CE in PDSCH
· ceil(duration of N1 + L2)_to_slot + duration of N2 
· Supported by: Mediatek, Qualcomm

· duration of N1 + L2 
· Supported by: Motorola, Lenovo, Huawei, Hisilicon

· 

This is already described in 38.213 section 4.2 as “For a timing advance command received on slot , the corresponding adjustment of the uplink transmission timing applies from the beginning of slot .”
· Supported by Nokia, NSB.
Where N1, N2, L2 and TA_new denote the following:
· N1 refers to the value determined in control session with front loaded plus additional DMRS and depends on UE capability
· N2 also refers to the value determined in control session and depends on UE capability
· L2 refers to the MAC processing latency and is equal to 0.5 msec.
· Note: If PDSCH and uplink transmission have different SCS, values of N1 and N2 will refer to the ones determined in control session.



5.5. Minimum time gap between Msg2 and Msg3

5.5.1. Previous agreement

Agreements:
· Minimum time gap between Msg2 and Msg3 if Msg2 and Msg3 have the same SCS
· Duration of N1 + duration of N2 + L2 + TA
· N1 refers to the value determined in control session with front loaded plus additional DMRS and UE capability #1
· N2 also refers to the value determined in control session with UE capability #1
· TA is equal to the maximum timing advance value that the 12 bit TA command can provide with respect to the SCS of Msg3
· L2 refers to the MAC processing latency and it does not depend on subcarrier spacing
· L2=500us as a working assumption
· Note: If Msg2 and Msg3 have different SCS, value of N1 and N2 will refer to the ones determined in control session.
5.5.2 Company positions to modify the previous agreement

Nokia’s Proposal: 
Minimum time between Msg2 and Msg3 should be configurable based on cell specific max TA range indication
· gNB provides indication about applied cell TA range and used time domain allocation table depends on the indication. Indication could e.g. in RMSI or provided in DCI scheduling RAR.

Ericsson’s proposal
Proposal 5: UE adds the additional number of slots K2_0 onto the K2 value from PUSCH table to derive the transmission slot for MSG3. 
Proposal 6: The MSG3 K2_0 offset table should be reconfigurable via SIB1 to support large cell range. K2_0 range is between 0 to 15 slots.


[bookmark: _Toc510830581]Change the text in 38.213 to ‘A minimum time between the last symbol of a PDSCH reception conveying a RAR and the first symbol of a corresponding Msg3 PUSCH transmission scheduled by the RAR in the PDSCH for a UE when the PDSCH and the PUSCH have a same subcarrier spacing is equal to  msec.’

Huawei’s proposal
Proposal 1: The duration of TA in the time gap between Msg2 and Msg3, N1+duration of N2+L2+TA, is indicated by Msg2 with [2] bits explicitly or figured out implicitly based on the maximum one of TACs contained in Msg2, which is common for all the UEs receiving the Msg2. 
ITL proposal
The minimum time gap in case of different SCS between Msg2 and Msg3 should be determined by N1+N2+L2+TA. 
· The SCS of N1/N2 is determined by lower SCS between Msg2 and Msg3.
· The SCS of TA is determined by that of Msg3.

Mediatek proposal
[bookmark: _Ref510819454]Proposal 6: UE applies the received timing advance command in RAR from the beginning of the first slot for which a time duration between the reception of Msg2 and the beginning of the slot is larger than or equal to duration of N1 + duration of N2 + L2 + duration of NTA where
· N1 refers to the value determined in control session with front loaded plus additional DMRS and UE capability #1
· N2 also refers to the value determined in control session with UE capability #1
· NTA refers to the time duration of the TA command carried in RAR
· L2 = 500usec refers to the MAC processing latency and it does not depend on subcarrier spacing
· Note: If Msg2 and Msg3 have different SCS, value of N1 and N2 will refer to the ones determined in control session.
· 
· ------------------------ Start of Text Change in Section 8.3 of TS38.213 -------------------------------
· 





A minimum time between the last symbol of a PDSCH reception conveying a RAR and the first symbol of a corresponding Msg3 PUSCH transmission scheduled by the RAR in the PDSCH for a UE is equal to  msec.  is a time duration of  symbols corresponding to a PDSCH reception time for PDSCH processing capability 1 when additional PDSCH DM-RS is configured,  is a time duration of  symbols corresponding to a PUSCH preparation time for PUSCH processing capability 1 [6, TS 38.214], and  is the maximum timing adjustment value that can be provided by the TA command field in the RAR. 
· ------------------------ End of Text Change in Section 8.3 of TS38.213 --------------------------------
· Furthermore, if 


5.5.3 Proposed action

Update the previous agreement in the following way:
· Minimum time gap between Msg2 and Msg3 if Msg2 and Msg3 have the same SCS
· Duration of N1 + duration of N2 + L2 + TA
· N1 refers to the value determined in control session with front loaded plus additional DMRS and UE capability #1
· N2 also refers to the value determined in control session with UE capability #1
· TA is equal to the maximum timing advance value that the 12 bit TA command can provide with respect to the SCS of Msg3
· The duration of TA is indicated by one of following two alternatives:
· Alt 1: RMSI
· Alt 2: Msg2
· Note: Network ensures that the indicated TA value is greater than the maximum timing advance command conveyed in Msg2
· FFS: Values of TA
· L2 refers to the MAC processing latency and it does not depend on subcarrier spacing
· L2=500us as a working assumption
· Note: If Msg2 and Msg3 have different SCS, value of N1 and N2 will refer to the ones determined in control session.
· Note: If Msg2 and Msg3 have different SCS, value of N1 and N2 – in terms of absolute time - are determined by lower SCS between Msg2 and Msg3


6. Msg 2/3/4 search space
38.213 mentions that the default search space for Msg 2/3/4 is same as RMSI search space. Company positions
ZTE:
Observation 2: For Msg2 PDCCH monitoring (Type1-PDCCH C-SS) based on pdcch-ConfigSIB1 (Type0-PDCCH C-SS), the delay between Msg1 transmission and the start of the RAR window can be up to 20 ms (for RMSI multiplexing pattern 1) or up to the SS periodicity (for RMSI multiplexing patterns 2 or 3).
Observation 3: For Msg2 PDCCH monitoring (Type1-PDCCH C-SS) based on pdcch-ConfigSIB1 (Type0-PDCCH C-SS), RA-RNTI cannot address all ROs, at least for RACH configuration period smaller than the Type0-PDCCH C-SS periodicity.
AT&T:
Proposal 1: When there are two CORESETs indicated by RMSI-PDCCH-Config, the network provides rach-coreset-configuration in the RMSI to resolve the ambiguity
Proposal 2: When the RAR window does not align with the periodicity of the type0 CSS signaled in RMSI-PDCCH-Config, the network provides a ra-SearchSpace configuration in the RMSI
Observation: A network may simply always signal rach-coreset-configuration and/or ra-SearchSpace in RMSI when there is a conflict between the type1 CSS and RMSI-PDCCH-Config in MIB by implementation.
CATT:
Observation: The current specification is clear enough on how the UE finds the Type1-PDCCH common search space when ra-SearchSpace for Type1-PDCCH common search space is not defined and when there are two search spaces in a slot.  There is no need to add further clarification.
Qualcomm:
Observation 5: When SSB and RMSI are time division multiplexed, UE assumes the periodicity of RMSI to be 20 ms. The duration of RAR window, on the other hand, can be at most 10 ms. Hence, the search space of RMSI corresponding to the SSB that UE selected may not be located within the RAR window.
Observation 6: If the search space of Msg 2/3/4 overlaps with an SSB that is not QCLed with the DMRS of Msg 2/3/4, UE may not be able to track that SSB during RACH retransmission period.
Proposal 5: NR ensures that the search space of Msg 2/3/4 overlaps with an SSB location only if the DMRS of Msg 2/3/4 grant is QCLed with that SSB.

LGE:
Proposal 4: 
· Monitoring window(s) for the reception of DCIs scheduling MSG2/ MSG3 retransmission/MSG4 is configured. The length of monitoring window for each message reception can be the same. 

Proposal 5:
· UE monitors every slot within the monitoring window for the reception of RACH MSG2/MSG3 retransmission/ MSG4 scheduling DCI. 
· If the number of monitoring occasions for the reception of system information(e.g., RMSI) is indicated as one in a slot in PBCH, all UEs in the system monitor PDCCH monitoring occasion starting from the first symbol in each slot during the monitoring window. 
· If the number of monitoring occasions for the reception of system information (e.g., RMSI) is indicated as two in a slot in PBCH.
· Part of UEs monitor the PDCCH in the monitoring occasion starting from the first symbol in each slot within the monitoring window
· Rest of UEs monitor the PDCCH in the monitoring occasion in the middle of each slot within the monitoring window
· The value of RA-RNTI (e.g. even or odd) can be the reference of determining the position of monitoring occasion for each UE. 


6.1 Proposed action

Discuss this issue.
7. Simultaneous transmission of RACH and other uplink channels

7.0 Background

[bookmark: _Hlk498658540][bookmark: _Hlk503471955]R1-1803374	LS to RAN1 on handling parallel RA procedure and SR procedure	RAN2, ASUSTek

7.1 Company positions

7.1.1. Issue 1

Offline conclusion:
[bookmark: _Hlk511798298]UE does not simultaneously transmit PRACH and PUXCH/SRS in X places during, at least, single CC and in intra-band CA. 
· FFS: inter-band CA.

· Interpretation of X
· Alt 1: 
· Same slot OR
· N symbols before and after RACH preamble. N = 3 for FR1 and N = 4 for FR2.
· Supported by: Mediatek, Samsung, Qualcomm, Intel, Huawei, HiSilicon
· Alt 2: Same symbol
· Supported by Nokia

7.1.2 Issue 2

Prioritization rule to select RACH or other channels
· Prioritize RACH
· Mediatek, [Intel]
· Prioritize SR
· Asustek, [Intel]
· Prioritize the earlier one
· Qualcomm
· Prioritization rule configured by network
· [Intel]
· Intel also consider to define a UE capability bit for simultaneous transmission of PRACH and SR
· Prioritization to be decided by RAN2. RAN1 just indicates that simultaneous transmission of PRACH + SR in the same symbol is not supported.
· Nokia


8. TCI state update with RACH procedure

8.1 Previous agreement

	Agreements: (RAN1 #90)
· It is up to UE implementation how to select the SS block and corresponding PRACH resource for path-loss estimation and (re)transmission based on SS blocks that satisfy threshold(s)
· If UE does not detect a SS block that satisfy threshold(s), it has the flexibility to select any SS block that allows UE to meet the target received power of the RACH preamble with its maximum transmit power
· UE has a flexibility to select its RX beam to find the list of SS blocks that satisfy the threshold(s)
· FFS: whether threshold(s) for SS block selection is configured or fixed in the spec
· Counter of power ramping when UE changes its selected SS-block in message 1 re-transmission is unchanged




8.2 Company positions


Mediatek proposal
[bookmark: _Ref510802269] When UE conducts CBRA in RRC connected mode, UE selects RACH preamble indices/resources that are associated with the downlink reference signal that QCL’ed with the DM-RS antenna port(s) associated with PDCCH reception in common search space(s) where UE is expected to monitor the random access response.
ZTE proposal:
UE may assume that the DMRS of PDCCH and the DMRS of PDSCH conveying Msg2 are QCL'ed with the SS block that the UE selected for RACH association and transmission, regardless of the TCI state configuration in ra-ControlResourceSet, if any.

Ericsson proposal
[bookmark: _Toc510830582][bookmark: _Toc510806637][bookmark: _Toc510805218][bookmark: _Toc510805004][bookmark: _Toc510804821][bookmark: _Toc510804544][bookmark: _Toc510804513][bookmark: _Toc510801120][bookmark: _Toc510800949][bookmark: _Toc510798588][bookmark: _Toc510798572][bookmark: _Toc510798310][bookmark: _Toc510798285][bookmark: _Toc510795009][bookmark: _Toc510794701][bookmark: _Toc510790778][bookmark: _Toc510790752][bookmark: _Toc510769072][bookmark: _Toc510767778][bookmark: _Toc510767411][bookmark: _Ref510762957]When the UE transmits a PRACH, it considers all TCI states associated with any CORESET or any PDSCH configuration deactivated.

8.3 Proposed agreement

When the UE transmits a PRACH, it considers all TCI states associated with any CORESET or any PDSCH configuration deactivated.

9. PDCCH ordered RACH

9.0 Background

R1-1801073	LS on PDCCH order for initiation of random access	RAN2, Ericsson

9.1 Support of scheme 2 in PDCCH order

ZTE’s proposal:
Support CFRA following PDCCH order with UE selection of SSB (scheme 2).
· One bit in DCI indicates if UE may select SSB for RA (scheme 2), or if the UE should use the RS that is QCL with the PDCCH order (scheme 1)
· The SIB1-configured CORESET and Type1-PDCCH C-SS are used for Msg2 PDCCH in scheme 2.
Also supported by: Sharp, Docomo.

9.2 Details of scheme 2
If scheme 2 is selected, discussed following proposal from Docomo:
Proposal 6: Mechanism for Msg1 transmission triggered by PDCCH order based on SSB selected by UE and corresponding Msg2 reception is down-selected from following alternatives.
· Alt1: After Msg1 transmission triggered by PDCCH order, UE monitors search space and CORESET according to the principle in initial access.
· Alt2: For SSB selection to transmit Msg1 triggered by PDCCH order, UE is limited to select among SSBs corresponding to TCI states configured by RRC.

9.3 DCI payload of PDCCH order

Nokia’s proposal:
Based on current agreements, the PDCCH order includes the following fields:
•	Random Access Preamble index – Indicating which Random access preamble to use in case of contention-free random access procedure, or the value 000000 in case of contention-based random access procedure
•	BWP index – Indicating which BWP to transmit the Random access preamble on
•	SUL indicator – Indicating whether to transmit the Random access preamble on SUL or normal uplink carrier
•	SSB index - 6 bits are used to indicate an SSB index
•	RACH occasion index - 3 bits are used to indicate the relative RACH occasion index that corresponds to the indicated SSB index

10. Combining of RAR
Motorola’s proposal:
UE shall not perform soft combining of RA-RNTI PDSCHs associated with different SSBs.

Discuss above proposal.

11. Additional details regarding SSB to RACH mapping


11.1 Primary list of issues

ZTE:
Proposal 2: The parameter cb-preamblePerSSB indicates the number of CBRA preambles per SSB per RACH occasion.
ZTE additional points:
______________________________________________________________
On Monday, the following was agreed online:
Agreements:
· The parameter cb-preamblePerSSB indicates the number of CBRA preambles per SSB per RACH occasion.

A corresponding text proposal for section 8.1 in 38.213 is provided below:
======================== Start of text proposal for section 8.1 in TS 38.213=====================
[bookmark: _Toc508784686]8.1			Random access preamble
[…] 
[…] The UE is provided a number of preambles per SS/PBCH block per PRACH occasion by the value of higher layer parameter cb-preamblePerSSB and the UE determines a total number of preambles per SSB per PRACH occasion as the multiple of the value of SSB-perRACH-Occasion and the value of cb-preamblePerSSB.
[…]
======================== End of text proposal for section 8.1 in TS 38.213=====================



Vivo
[bookmark: _Ref510700452][bookmark: _Ref510368057]Proposal 1: In order to ensure that the resource pattern for the cyclically repeated SSB-RO mappings would be the same over the PRACH configuration period, following alternatives can be taken into consideration:
· opt.1: In each SSB-RO mapping cycle except the first one, the RO corresponding to the first actually transmitted SSB is the first RO of the next time instance. 
· opt.2: NW should guarantee there would not be cases where the number of ROs needed for a complete SSB-RO mapping is not an integer.


11.2 Secondary list of issues

Nokia:
Proposal: Only first 8 ROs associated to SSB are valid ROs for CFRA resource within a time synch period between SS/PBCH burst set and ROs.
Samsung
Proposal 4: For PDCCH order triggered PRACH, when one SSB maps to more than 8 ROs in the mapping period, UE derives the RO index derived by the 3 bits indication by applying to the first complete SSB to RO mapping circle in the mapping period.
Mediatek
[bookmark: _Ref506476534]Proposal 19: When the number of actually transmitted SSBs is smaller than SSB-per-RO, UE associates the RACH resources with the configured SSB-per-RO instead of with the number of actually transmitted SSBs. 
[bookmark: _Ref506476549]Proposal 20: It is regarded as an error case if the configured SSB-per-RO is larger than the number of actually transmitted SSBs while there is another SSB-per-RO value among the agreed values that is larger than the number of actually transmitted SSBs while is smaller than the configured SSB-per-RO. And UE is not expected to handle this kind of error cases. 


ZTE
Proposal 1: The number of SSBs per RACH occasion = min(SSB-per-rach-occasion, the number of actually transmitted SSBs).
Proposal 3: The number of Group B preambles in one RACH occasion is implicitly given by (cb-preamblePerSSB minus numberOfRA-PreamblesGroupA).
Proposal 4: The number of Group B preambles per SSB in one RACH occasion is implicitly given by (cb-preamblePerSSB minus numberOfRA-PreamblesGroupA).
Proposal 5: For the case that N SSBs are associated with one RACH occasion, the subset of cb-preamblePerSSB consecutive CBRA preambles associated with SSB i (i=0, …, N-1) starts from preamble index i*floor(64/N).  
· Of the cb-preamblePerSSB consecutive preamble indices for one SSB in one RACH occasion, the first numberOfRA-PreamblesGroupA preamble indices belong to Group A. The rest, if any, belong to Group B.


12. TBS of RAR
[bookmark: _Hlk511730927]Ericsson:

[bookmark: _Toc510767408][bookmark: _Toc510767775][bookmark: _Toc510769069][bookmark: _Toc510790749][bookmark: _Toc510790775][bookmark: _Toc510794698][bookmark: _Toc510795005][bookmark: _Toc510798281][bookmark: _Toc510798306][bookmark: _Toc510798568][bookmark: _Toc510798584][bookmark: _Toc510800945][bookmark: _Toc510801116][bookmark: _Toc510804509][bookmark: _Toc510804540][bookmark: _Toc510804817][bookmark: _Toc510805000][bookmark: _Toc510805214][bookmark: _Toc510806633][bookmark: _Toc510830509]RAR PDSCH (PDSCH with small payload size and small PRB allocation) is the weakest DL broadcast channel, which can limit the network coverage performance.
Link performance with lower code rates than that of MCS0
Figure 2 shows the BLER performance of PDSCH with different coding rate and corresponding number of PRB allocations. As can been see from the figure, when ¼ MCS0 coding rate is used, it’s enough to reach -6dB@10%BLER for RAR. 
[bookmark: _Toc510795006][bookmark: _Toc510798282][bookmark: _Toc510798307][bookmark: _Toc510798569][bookmark: _Toc510798585][bookmark: _Toc510800946][bookmark: _Toc510801117][bookmark: _Toc510804510][bookmark: _Toc510804541][bookmark: _Toc510804818][bookmark: _Toc510805001][bookmark: _Toc510805215][bookmark: _Toc510806634][bookmark: _Toc510830510]¼ MCS0 coding rate is enough to make RAR PDSCH (PDSCH with small payload size and small PRB allocation) reach the -6dB@10%BLER.

Qualcomm:
  Proposal 12: For a PDSCH scheduled by a DCI whose CRC is scrambled by RA-RNTI, a scaling factor can be applied to N_info in TBS calculation (Subclause 5.1.3.2 in 38.214). The scaling factor can be signalled via a subset of the reserved fields. Recommended scaling factors to be signalled are {1, 1/2, 1/4, 1/8, 1/16}. 
  Proposal 13: For Msg3 Transmission scheduled by the UL grant carried by RAR, a scaling factor can be applied to N_info in TBS calculation (Subclause 5.1.3.2 in 38.214). The scaling factor can be signalled via a subset of the reserved fields in the UL grant. Recommended scaling factors to be signalled are {1, 1/2,1/4, 1/8}.


13. MCS of PDSCH of Msg2, paging and SI
Qualcomm’s proposal:
During the last meeting, NR made the following agreement [1]:
	Working assumption:
· For broadcast PDSCH, MCS is limited to QPSK, rank is limited to 1.



Proposal 10: 38.213 captures the following text. “The UE shall use Q_m = 2 if the DCI CRC is scrambled by P-RNTI, RA-RNTI, SI-RNTI or TC-RNTI”.
Proposal 11: In Rel-15, UE is not required to decode paging PDSCH during RACH procedure.
Discuss above proposals.
14. Msg3 size
Docomo
NR considers LTE Msg3 size as starting point.
Qualcomm
NR supports TBS size of 88 bits for Msg3.
15. RACH design for SUL
Samsung’s proposal:
Proposal 5: UE can switch to the SUL from non-SUL during a RACH procedure. 
Proposal 6 : PREAMBLE_TRANSMISSION_COUNTER keeps increase and PREAMBLE_POWER_RAMPING_COUNTER remains unchanged in the first random access after UE switches to the SUL from Non-SUL.

16. RACH configuration with BWP operation
Motorola’s proposal.
Proposal 4: RAN1 supports to configure UE with a different common PRACH/RACH configuration in each BWP. 

17. DCI contents of Msg4

LGE:
Proposal 2: 
· The downlink assignment index can be used to allocate PUCCH resource in conjunction with PUCCH resource allocation field.
· For the PDSCH-to-HARQ_feedback timing indicator, default values satisfying the minimum timing gap for MSG4 to HARQ ACK (i.e., N1+L1) can be used to indicate UL feedback timing.

18. CRs
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