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This document is intended to address the following remaining issues by email discussion.
 [100b-e-NR-2step-RACH-01] Email discussion/approval of the issue of validation of MsgA PRACH/PUSCH
· Additional PUSCH validation rule
· PRACH occasions not associated with SSB are considered as invalid
till 4/23, with corresponding TP (if any) endorsed by 4/29 (ZTE, Li)

Additional PUSCH validation rule
The following proposals can be found based on the contributions submitted to this meeting.
Proposal in [0524]
============================= Unchanged part omitted ===========================
A PUSCH occasion is valid if it does not overlap in time and frequency with any PRACH occasion associated with either a Type-1 random access procedure or a Type-2 random access procedure. Additionally, for unpaired spectrum, 
-	if a UE is not provided tdd-UL-DL-ConfigurationCommon, a PUSCH occasion is valid if it does not precede a SS/PBCH block in the PUSCH slot and at least  symbols after a last SS/PBCH block symbol, where  is provided in Table 8.1-2.
-	if a UE is provided tdd-UL-DL-ConfigurationCommon, a PUSCH occasion is valid if 
-	it is within UL symbols, or 
-	it does not precede a SS/PBCH block in the PUSCH slot and starts at least  symbols after a last downlink symbol and at least  symbols after a last SS/PBCH block symbol, where  is provided in Table 8.1-2.
============================= Unchanged part omitted ===========================

Proposal in [1648] 
---------------------------Text proposal #2 starts for TS 38.213, Section 8.1A ---------------------------
                                                                    =====omitted text ======
A PUSCH occasion is valid if it does not overlap in time and frequency with any PRACH occasion associated with either a Type-1 random access procedure or a Type-2 random access procedure. Additionally, for paired spectrum all PUSCH occasions are valid. For unpaired spectrum,
-	if a UE is not provided tdd-UL-DL-ConfigurationCommon, a PUSCH occasion in a PUSCH slot is valid if it does not precede a SS/PBCH block in the PUSCH slot and starts at least [image: ] symbols after a last SS/PBCH block reception symbol, where [image: ] is provided in Table 8.1-2.
-	the index of the SS/PBCH block is provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon
if a UE is provided tdd-UL-DL-ConfigurationCommon, a PUSCH occasion is valid if 
-	it is within UL symbols, or 
-	it does not precede a SS/PBCH block in the PUSCH slot and starts at least  symbols after a last downlink symbol and at least  symbols after a last SS/PBCH block symbol, where  is provided in Table 8.1-2., and if ChannelAccessType-r16 = semistatic is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where there shall not be any transmissions, as described in [15, TS 37.213]
-	 the index of the SS/PBCH block is provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon.
=====omitted text ======
-------------------------- Text proposal #2 ends for TS 38.213, Section 8.1A ------------------------------


We can focus on the proposal for the licensed spectrum, as the validation for FBE case will be handled in NR-U AI 7.2.2.2.2.

Proposal 1: 
· Adopt the TP#1 to capture the additional PRACH validation rule in TS 38.213 Section 8.1A.

---------------------------Start of text proposal #1 ---------------------------
8.1A	PUSCH for Type-2 random access procedure
<Unchanged Text Omitted>

A PUSCH occasion is valid if it does not overlap in time and frequency with any PRACH occasion associated with either a Type-1 random access procedure or a Type-2 random access procedure. Additionally, for unpaired spectrum,
-	if a UE is not provided tdd-UL-DL-ConfigurationCommon, a PUSCH occasion is valid if it does not precede a SS/PBCH block in the PUSCH slot and at least  symbols after a last SS/PBCH block symbol, where  is provided in Table 8.1-2.
-	if a UE is provided tdd-UL-DL-ConfigurationCommon, a PUSCH occasion is valid if 
-	it is within UL symbols, or 
-	it does not precede a SS/PBCH block in the PUSCH slot and starts at least  symbols after a last downlink symbol and at least  symbols after a last SS/PBCH block symbol, where  is provided in Table 8.1-2.
<Unchanged Text Omitted>
---------------------------End of text proposal #1 ---------------------------


Any comments?
	Company
	Comment

	Huawei, HiSi
	Agree.

	Ericsson
	In the 2-step RACH work item discussions, we only have following agreements for the case when a UE is provided with TDD-UL-DL-ConfigurationCommon:
Agreements:
· An msgA PUSCH occasion is considered as valid only if the following criteria are satisfied
· it does not overlap (in time and frequency) with any 4-step or 2-step RACH occasions, and
· FFS it does not span across the slot boundary, and
· in addition, if a UE is provided TDD-UL-DL-ConfigurationCommon, a 2-step PUSCH occasion is considered as valid if the following criteria are satisfied
· it is within UL symbols, or
· it does not precede a SS/PBCH block in the PUSCH slot and starts at least Ngap symbols after a last downlink symbol and at least Ngap symbols after a last SS/PBCH block transmission symbol
· FFS whether Ngap needs to be revisited
·  FFS other criteria (the gap between preamble and data for MsgA, etc.)

For the case that tdd-UL-DL-ConfigurationCommon is not provided which means all symbols in slots are flexible, where the MsgA PUSCH can follow invalidation rules normal PUSCH as specified in section 11:
For operation on a single carrier in unpaired spectrum, for a set of symbols of a slot indicated to a UE by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon, for reception of SS/PBCH blocks, the UE does not transmit PUSCH, PUCCH, PRACH in the slot if a transmission would overlap with any symbol from the set of symbols and the UE does not transmit SRS in the set of symbols of the slot. The UE does not expect the set of symbols of the slot to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, when provided to the UE.
So no TP is needed.

	VIVO
	We also agree with proposal 1.

	CATT
	If we need address the case that UE is not provided tdd-UL-DL-ConfigurationCommon, we suggest directly to remove  the condition ‘if a UE is provided tdd-UL-DL-ConfigurationCommon,’ because the proposed TP is the similar as description when tdd-UL-DL-ConfigurationCommon is configured. So regardless of tdd-UL-DL-ConfigurationCommon is configured or not, valid rule of PO need be followed.

	OPPO
	Kinds of agree on the TP.
But CATT’s proposal’s seem reasonable to combine the two cases together.

	LG Electronics
	TP is needed. 


	Intel
	TP is needed. Agreed with the proposal 1. 

	Spreadtrum
	We are fine with the TP.

	Nokia
	We are supportive of the intention of text proposal 1 but have a concern regarding the way that the text is formulated around the existing text. With the current formulation, the “additionally, for unlicensed spectrum” is covering the two following “if” constructs, and we would assume that the intention is to only have the condition of unlicensed spectrum covered in the first part of the “if”. Hence, we would suggest to put the unlicensed spectrum part into the first “if” part, and then append a “, or” at the end of the first “if” part.

	Qualcomm
	Proposal 1 looks fine in general.

	Samsung
	Ok with Proposal 1.

	Apple 
	Agree with Proposal 1.

	NTT DOCOMO
	We are generally fine to have the TP, but following some changes would be needed in order to align with the description of the PRACH occasion invalidation rule.
· Put “starts” before “at least Ngap symbols after a last SS/PBCH block symbol” (maybe typo)
· The sentence of “the index of the SS/PBCH block is provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon” seems not related to NR-U. The sentence should be added in sub-bullet.




Clarification on PRACH validation rule
In [1983]
Proposal 2
· PRACH occasions not associated with SS/PBCH blocks after an integer number of association periods, if any, are not mapped to PUSCH occasions.

In [1710]
Proposal 4: 
· For type-2 random access procedure, PRACH occasions not associated with SS/PBCH blocks after an integer number of association periods, if any, are not mapped to PUSCH occasions, i.e. considered as invalid ROs.
 
In [2319]
Proposal 3: For type-2 random access procedure, the RO without associated SSB is not valid RO. 


The above proposals are more like clarifications. It seems the following highlighted description in the current spec 38.213 section 8.1 is applied for both Type-1 and Type-2 random access. Not sure if there is a need to capture anything else.
8.1	Random access preamble
…….
An association period, starting from frame 0, for mapping SS/PBCH blocks to PRACH occasions is the smallest value in the set determined by the PRACH configuration period according Table 8.1-1 such that [image: ] SS/PBCH blocks are mapped at least once to the PRACH occasions within the association period, where a UE obtains [image: ] from the value of ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon. If after an integer number of SS/PBCH blocks to PRACH occasions mapping cycles within the association period there is a set of PRACH occasions that are not mapped to [image: ] SS/PBCH blocks, no SS/PBCH blocks are mapped to the set of PRACH occasions. An association pattern period includes one or more association periods and is determined so that a pattern between PRACH occasions and SS/PBCH blocks repeats at most every 160 msec. PRACH occasions not associated with SS/PBCH blocks after an integer number of association periods, if any, are not used for PRACH transmissions.


Observation 1: 
· The validation rule defined in TS 38.213 section 8.1 applies to the RACH occasions configured by both 4-step RACH and 2-step RACH.

Any comments?
	Company
	Comment

	Huawei, HiSi
	Agree. 

	Ericsson
	Agree that no TP is needed.

	vivo
	We agree with understanding of observation 1. 
In addition, the highlighted part is about the behavior in case of a PRACH occasion not associated with SS/PBCH blocks after the mapping between the valid PRACH occasions and SSBs. Considering mapping PRACH with PUSCH is based on the valid PRACH occasions, we think it would be good to clarify PRACH occasions not associated with SS/PBCH blocks are not included in the valid PRACH occasions for mapping with PUSCH, i.e. not used for mapping with PUSCH occasion defined in section 8.1A of TS 38.213.

	CATT
	Agree with FL suggestion and TP needn’t be captured.

	OPPO
	Agree with FL  and TP needn’t be captured.

	LG Electronics
	Agree with observation 1. 
No TP is needed.

	Intel
	In our view, the highlight text indicates that left-over PRACH occasions are not used for PRACH transmission after applying SSB and PRACH association rule. However, in current spec, this does not specify that these PRACH occasions are invalid. 
If this is correct understanding and if we follow current agreements for 2-step RACH, these leftover PRACH occasions are still used to associate with PUSCH occasions and to determine the mapping ratio between PRACH preamble and PRU. This is not reasonable given the fact that these left-over PRACH occasions are not used for PRACH transmission and if mapped, PUSCH cannot be transmitted in the associated PUSCH occasions. 
Based on the above, we should specifically mention that these left-over PRACH occasions are invalid PRACH occasions, which are not used for the mapping for PUSCH occasion.

	Spreadtrum
	Agree with FL, no TP is needed. 

	Nokia
	Agree that no TP is needed

	Qualcomm
	Agree with observation 1.

	Samsung
	We agree with Intel’s comments. The yellow highlighted part is not belong to the validation operation, meaning that these PRACH resource is just not used, rather than invalid. Which could lead cases like Intel mentioned, in addition, if we keep it as valid but not used PRACH, it could also cause confusion to other agenda, e.g., urllc are discussing the collision of PUSCH between valid RO, so these RO are valid but not used, it makes no sense that these RO should have priority than PUSCH; so that they might complicated situation to distinguish on a valid RO with associated SSB/CSI-RS, or a valid RO without SSB/CSI-RS. For simplicity, we just clarify them as invalid RO, thus, no PUSCH will be map to them, no collision handling will be done for them, which is neat.
The only issue is whether we need put this a separate CR for rel-15/16 4step RACH, or only 2step RACH only.  So far, I don’t have strong view.

	Apple
	We share the same view as vivo, Intel and Samsung. If the left-over ROs are considered as valid RO, it will have the associated PO, but these ROs actually couldn’t be used for PRACH transmission, then associated POs cannot use for transmission as well. 
In addition, there are two levels of left-over ROs during the SSB to RO mapping, one is RO left after association with SSB in association period, I highlight the text in green. another RO is left after mapping in association pattern period, the text was already highlighted by FL in yellow. Thus, we consider the unusable ROs can’t be ignored, otherwise more associated PUSCH resources are wasted.
So we propose to specify that RO without associated SSB is invalid RO.

	NTT DOCOMO
	We understand the concern by some companies. It would be ambiguous whether “are not used for PRACH transmissions” means the RO is invalid or not. Although this does not seems the issue only for 2-step RACH, some clarification would be needed.



Summary
Proposal 1 is supported by 12 companies. 1 company thinks the TP is not needed.
Some comments on the current TP#1 has been expressed, which can be further discussed in the second phase.
Possible agreement 1:
· For unpaired spectrum, if a UE is not provided tdd-UL-DL-ConfigurationCommon, a PUSCH occasion is valid if it does not precede a SS/PBCH block in the PUSCH slot and at least  symbols after a last SS/PBCH block symbol, where  is provided in Table 8.1-2.
· FL to update TP#1 in the appendix based on the inputs to this meeting.


Observation 1 is supported by 14 companies. No company object it.
Based on the comments, it seems unclear whether the wording in the current spec, “are not used for PRACH transmissions” means the RO is invalid or not, which may have impact on the mapping between PRACH and PUSCH.

Possible agreement 2:
· Observation: The RO validation rule defined in TS 38.213 section 8.1 and the rule for “PRACH occasions not associated with SS/PBCH blocks after an integer number of association periods, if any, are not used for PRACH transmissions” apply to the RACH occasions configured by both 4-step RACH and 2-step RACH.
· Discuss further in this meeting if a TP is needed in TS 38.213 section 8.1, to clarify that the RACH occasions not associated with SS/PBCH blocks after an integer number of association periods, if any, are not mapped to PUSCH occasions



Appendix
TP#1
---------------------------Start of text proposal #1 ---------------------------
8.1A	PUSCH for Type-2 random access procedure
<Unchanged Text Omitted>

A PUSCH occasion is valid if it does not overlap in time and frequency with any PRACH occasion associated with either a Type-1 random access procedure or a Type-2 random access procedure. Additionally, for unpaired spectrum,
-	if a UE is not provided tdd-UL-DL-ConfigurationCommon, a PUSCH occasion is valid if it does not precede a SS/PBCH block in the PUSCH slot and at least  symbols after a last SS/PBCH block symbol, where  is provided in Table 8.1-2.
-	if a UE is provided tdd-UL-DL-ConfigurationCommon, a PUSCH occasion is valid if 
-	it is within UL symbols, or 
-	it does not precede a SS/PBCH block in the PUSCH slot and starts at least  symbols after a last downlink symbol and at least  symbols after a last SS/PBCH block symbol, where  is provided in Table 8.1-2.
<Unchanged Text Omitted>
---------------------------End of text proposal #1 ---------------------------
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