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[bookmark: _Hlk510705081]Introduction
For the last RAN1 100b-e meeting, there were a number of discussions. According to our understanding, there are two main issues that need further discussion. These issues are discussed in this contribution.
Discussion 
Cancellation of MsgA PRACH preamble transmission
During the discussions in the last RAN1 e-meeting there were discussions related to whether the UE should transmit the MsgA PUSCH when the MsgA PRACH preamble is not transmitted. The agreement reached in this context was as follows:
Agreements:
· If MsgA PRACH transmission is cancelled, the UE shall also cancel the MsgA PUSCH transmission associated with the PRACH.
· Further check whether the partial PRACH transmission is allowed and the potential impact;
· Continue the discussion in this meeting based on the TP#1b in the appendix with potential updates 

As the conditions for and treatment of the partial MsgA PRACH preamble transmission is still left for further checking, it is important to look into the situations where a UE would encounter this situation.
[bookmark: _GoBack]In general, uplink transmissions may be impacted either by modifications to the slot configuration through DCI format 2_0 or through reception of a cancellation indication by DCI format 2_4. Upon inspecting the description for the uplink cancellation (DCI format 2_4), it is apparent that feature does not address any UE behaviour related to PRACH preamble, but rather to the UE transmission of SRS and/or PUSCH. Hence, uplink cancellation indication through DCI format 2_4 would not impact the 2-step RACH procedure as indicated above. The MsgA PRACH preamble transmission would however still potentially be impacted by the modification of the slot format through DCI format 2_0, or by the UE receiving a DCI with indication to receive CSI-RS or PDSCH in the symbols where the MsgA PRACH preamble transmission were supposed to happen. All of these situations would happen for cases where the UE is in RRC connected mode in order to receive such instructions through the configured DCI formats.
Observation 1: Partial MsgA PRACH preamble transmission would only be relevant for a UE in RRC_connected mode
The triggers that would potentially cause a MsgA PRACH preamble transmission in RRC_connected mode would be UE originated data without a valid time advance timer, RACH procedure triggered by PDCCH order, and RACH procedure for handover. Since the two latter triggers would be under network control, these would be possible to control by gNB procedures (that is, gNB should not change slot format or request the UE to perform DL operations when it has requested the UE to initiate uplink access). The only trigger left to consider would be a UE with UL data, without a valid time advance timer in connection with a change of slot format or a request for DL reception. Although such a scenario would be considered relatively rare, it would make sense to ensure consistent operation by the UE even for this case.
Proposal 1: Define a robust procedure for cases with partial MagA PRACH preamble transmission.
As discussed during the mail discussions during the previous e-meeting, there are two potential actions the UE could take when having a partial MsgA PRACH preamble transmission: (a) Transmit MsgA PUSCH anyway, or (b) Drop MsgA PUSCH transmission. The gNB operations in connection to reception of the MsgA PRACH preamble and the MsgA PUSCH would be depending on the decode success of the PRACH preamble, since the gNB would need to know the preamble index in order to have firm knowledge of which PUSCH resource to perform the decoding for. Without knowing the preamble, the gNB would have to perform blind decoding for all possible PUSCH candidates, which would be a too complex operation in the gNB. Hence, only for cases where the partial preamble is decoded correctly, the gNB would even attempt to decode the MsgA PUSCH as well. In Table 1 we have outlined the possible outcome scenarios from the situation of the partial MsgA PRACH preamble transmission. As can be seen from the table, most of the cases would cause the UE to wait for the RACH response message or for the expiry of the MsgB response window. Only for the case where the UE does not attempt a transmission of the MsgA PUSCH, the UE will be able to reduce the time spent waiting for a potential response. It should be noted that losing any part of the MsgA PRACH preamble would cause a degradation of the decoding reliability, and hence would increase the probability of the UE having to wait for expiry of the MsgB response window.
Proposal 2: In case of partial MsgA PRACH preamble transmission, the UE shall not transmit the MsgA PUSCH
Proposal 3: For the case of partial MsgA PRACH preamble transmission, ask RAN2 for guidance related to how to operate the 2-step RACH procedure (wait for MsgB response or initiate new RACH procedure)

[bookmark: _Ref40426303]Table 1 Outcome options for the situation of partial MsgA PRACH preamble transmission
	MsgA PUSCH transmitted
	Partial PRACH preamble decode outcome at gNB
	MsgA PUSCH decode outcome at gNB
	Outcome

	Yes
	Success
	Success
	successRAR transmitted from gNB

	Yes
	Failure
	Not attempted
	MsgB response window need to expire

	No
	Success
	Failure
	fallbackRAR transmitted from gNB

	No
	Failure
	Not attempted
	MsgB response window need to expire, or UE may restart RACH procedure without waiting for window to expire



Guard periods when performing intra-slot FH for MsgA PUSCH
As discussed in e-mail reflector during the last e-meeting there may be some uncertainty in the interpretation of how to address the situation where a UE is configured for intra-slot frequency hopping with a guard period configured as well between the frequency hops.
As per agreements in RAN1#99, the following was captured in the chairman minutes:Agreements:
· Support a configurable guard period between the hops, if intra-slot frequency hopping per PO for msgA is configured.
· Reuse the value of guard period between POs if configured; otherwise, no guard period

From this text it is not clear whether the configurable guard period will automatically be applied in case of intra-slot frequency hopping being configured. Observing the existing text from 38.213, it appears that the configured guard period will automatically be applied after each frequency hop. For reducing the complexity of the existing specifications, it is proposed that:
Proposal 4: When a UE is configured with the configurable guard period and have frequency hopping enabled, the offset from the start of a first PO to the subsequent PO is Length plus two times the guard period.
Further, when it comes to the actual resource allocation for each MsgA PUSCH Occasion, there is an agreement from RAN1#98, where it is stated:
Agreements:
· The following parameters are further defined per msgA PUSCH configuration 
· Common parameters for both option 1 (separate configuration) and option 2 (relative location)
· Number of slots (in active UL BWP numerology) containing one or multiple POs, each slot has the same time domain resource allocation
· Number of time domain POs in each slot
· POs including guard period are contiguous in time domain within a slot
· SLIV-based, indicating the start symbol of the first PO in each slot, and the number of occupied symbols of each PO in time domain
· the number of occupied symbols excludes the guard period
· PUSCH mapping type A or B
· Configurable guard period, value range in the unit of symbols FFS
· Frequency start point with respect to the first PRB of the active UL BWP
· FFS: configurable PRB-level guard band, up to 1 PRB

Given this agreement, it is clear the the starting position of the first PO in each slot is derived based on the information availble in SLIV based information provided in the common parameters. Correspondingly, the length indication of the first PO in a slot is derived from the same set of configuration parameters. Since the guard period is explicitly assumed to be excluded from the length indication, this need to be accounted for in the parameter calculation for the exact location (and duration) or each MsgA PUSCH Occasion in the specification text parts in 38.211 and 38.213. In the current text it may not be completely clear that the duration of the physical resources available for the physical layer mapping in 38.211 also covers the symbols reserved for the guard period between frequency hops (if such are configured).
To provide such clarity, it would be necessary to clarify the physical resource assignment in 38.213 by adopting the following proposal.
Proposal 5: Adopt the text proposal as presented in the appendix for section 8.1A for current CR for 38.213 [1].
In a similar manner, it would be necessary to update the text in 38.211 correspondingly to ensure that no transmission is happening during the guard period if such is configured between hops.
[bookmark: _Toc19796422][bookmark: _Toc26459648][bookmark: _Toc29230297][bookmark: _Toc36026556]Proposal 6: Adopt the text proposal for section 6.3.1.6 as outlined in the appendix for 38.211
  
Conclusion
In this contribution we have the following observations and proposals:
Observation 1: Partial MsgA PRACH preamble transmission would only be relevant for a UE in RRC_connected mode
Proposal 1: Define a robust procedure for cases with partial MagA PRACH preamble transmission.
Proposal 2: In case of partial MsgA PRACH preamble transmission, the UE shall not transmit the MsgA PUSCH
Proposal 3: For the case of partial MsgA PRACH preamble transmission, ask RAN2 for guidance related to how to operate the 2-step RACH procedure (wait for MsgB response or initiate new RACH procedure)
Proposal 4: When a UE is configured with the configurable guard period and have frequency hopping enabled, the offset from the start of a first PO to the subsequent PO is Length plus two times the guard period.
Proposal 5: Adopt the text proposal as presented in the appendix for section 8.1A for current CR for 38.213 [1].
Proposal 6: Adopt the text proposal for section 6.3.1.6 as outlined in the appendix for 38.211
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Appendix
- - - Text proposal for 38.211 - - - 
6.3.1.6	Mapping to virtual resource blocks



For each of the antenna ports used for transmission of the PUSCH, the block of complex-valued symbols  shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, TS 38.213] and mapped in sequence starting with  to resource elements  in the virtual resource blocks assigned for transmission which meet all of the following criteria: 
-	they are in the virtual resource blocks assigned for transmission, and
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, or DM-RS intended for other co-scheduled UEs as described in clause 6.4.1.1.3, and
- the corresponding resource elements are not use for guard period between frequency hops for transmission of intra-slot frequency hoped transmission of MsgA PUSCH.

The mapping to resource elements  allocated for PUSCH according to [6, TS 38.214] shall be in increasing order of first the index  over the assigned virtual resource blocks, where  is the first subcarrier in the lowest-numbered virtual resource block assigned for transmission, and then the index , with the starting position given by [6, TS 38.214]. 
*** Unchanged text is omitted ***

- - - Text proposal for 38.211- - -
8.1A	PUSCH for Type-2 random access procedure
*** Unchanged text is omitted ***
If a UE does not have dedicated RRC configuration, or has an initial UL BWP as an active UL BWP, or is not provided startSymbolAndLengthMsgA-PO, msgA-PUSCH-timeDomainAllocation provides a SLIV and a PUSCH mapping type for a PUSCH transmission by indicating 
-	first maxNrofUL-Allocations values from PUSCH-TimeDomainResourceAllocationList, if PUSCH-TimeDomainResourceAllocationList is provided in PUSCH-ConfigCommon
-	entries from table 6.1.2.1.1-2 in [6, TS 38.214], if PUSCH-TimeDomainResourceAllocationList is not provided in PUSCH-ConfigCommon
else, the UE is provided a SLIV by startSymbolAndLengthMsgA-PO, and a PUSCH mapping type by mappingTypeMsgA-PUSCH for a PUSCH transmission. 
For mapping one or multiple preambles of a PRACH slot to a PUSCH occasion associated with a DMRS resource, a UE determines a first slot for a first PUSCH occasion in an active UL BWP from msgA-PUSCH-TimeDomainOffset that provides an offset, in number of slots in the active UL BWP, relative to the start of a PUSCH slot including the start of each PRACH slot. The UE does not expect to have a PRACH preamble transmission and a PUSCH transmission with a msgA in a PRACH slot or in a PUSCH slot. The UE expects that a first PUSCH occasion in each slot has a same SLIV [6, TS 38.214] for a PUSCH transmission that is provided by startSymbolAndLengthMsgA-PO. 
Consecutive PUSCH occasions within each slot are separated by guardPeriodMsgA-PUSCH symbols and have same duration. A number  of time domain PUSCH occasions in each slot is provided by nrofMsgA-PO-perSlot and a number  of consecutive slots that include PUSCH occasions is provided by nrofSlotsMsgA-PUSCH. 
A UE is provided a DMRS configuration for a PUSCH transmission in a PUSCH occasion in an active UL BWP by msgA-DMRS-Configuration.
A UE is provided an MCS for data information in a PUSCH transmission for a PUSCH occasion by msgA-MCS.
For a PUSCH transmission with frequency hopping in a slot, when indicated by msgA-intraSlotFrequencyHopping for the active UL BWP, the frequency offset for the second hop [6, TS 38.214] is determined as described in Clause 8.3, Table 8.3-1 using msgA-HoppingBits instead of [image: ]. If guardPeriodMsgA-PUSCH is provided, a first symbol of the second hop is separated by guardPeriodMsgA-PUSCH symbols from the end of a last symbol of the first hop; otherwise, there is no time separation of the PUSCH transmission before and after frequency hopping. If guardPeriodMsgA-PUSCH is provided, the amount of symbols for PUSCH transmission is extended by guardPeriodMsgA-PUSCH symbols. If the UE is provided with useInterlacePUSCH-Common, it shall transmit PUSCH without frequency hopping. A PUSCH transmission uses a same spatial filter as an associated PRACH transmission. 
*** Unchanged text is omitted ***
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