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1. [bookmark: _Toc18413600][bookmark: _Toc18404533][bookmark: _Toc18403966]Introduction
This document is used to gather company views on open issues for UP and CFRA as per below: 
· [Post109bis-e][942][ 2s-RA] UP and other open issues (ZTE)
	Address stage-3 remaining open issues from 109e-bis, including CFRA. Capture identified NEW, if any, stage-3 corrections/issues from other companies.  Issues that have already been discussed and not pursued should not be brought up again.  
      Intended outcome: CR for 38.321 addressing open issues (including editorials received offline) and way forward for specification of CFRA (proposals and CRs)
      Deadline: Next Meeting (20th May)

In order to allow sufficient time to summarise the input and make the relevant proposals and any input CRs, a deadline of 20th May 2020 (10 AM CET) is proposed for company feedback to this email discussion. 
2. CFRA aspects
2.1. Support of CSI-RS based CFRA
In [1], it has been stated that at least SSB based 2-step CFRA can be supported. However, it seems RAN1 could not reach conclusion on support for CSI-RS based CFRA. In RAN2, in the meanwhile, we discussed the support of CSI-RS based CFRA and we left the capability indication for CSI-RS as FFS pending RAN1 input. (i.e. FFS If RAN1 indicates support for CSI-RS for 2-step CFRA, there is no need for a separate capability bit for this in 38.306 from RAN2 perspective). Given this situation, we have to decide on how to proceed with CSI-RS based CFRA.
Based on the above, the rapporteur’s understanding of the situation is that support of CSI-RS is feasible, but there is no consensus in RAN1 to support it. One concern in RAN1 is perhaps that the feature may be mandatory for the UE to support. However, if the feature is optional, then perhaps the concerns from the companies can be mitigated – Note that in Rel-15 the support of CSI-RS for CFRA is optional too. So, this seems logical to try this option also for 2-step RACH. Note that in future if we decide to support 2-step CFRA as an optional feature, anyway, we will need a separate capability and hence including this in Rel-16 seems natural and implementation of this can be done on top of 2-step RACH when it is appropriate. So, leaving this out now and including this latter seems to provide no additional benefit for implementation compared to making this an optional feature in Rel-16. With this in mind, the following two possible options are proposed to be discussed:
Option 1: Support 2-step CSI-RS based CFRA as an optional UE capability. 
· This option will still require RAN1 to make some changes to their spec. The assumption is that such changes are feasible and will not result in any functional change to RAN1 specs (e.g. copy paste of functionality from elsewhere within the RAN1 specs).  
Option 2: Don’t support CSI-RS based CFRA. 
· With this option we need some changes to RAN2 specs to remove some of the existing references to CSI-RS 
Companies are encouraged to provide feedback on the above options. 
	Q 2.1: Which option do you support for CFRA? 

	Company
	Option 1 or Option 2
	Comments

	ZTE
	Option 1
	We agree that optional support for CSI-RS based 2-step CFRA is aligned with the Rel-15 handling of CSI-RS support and hence we think this option can be adopted. We also agree that there are no functional changes needed for this feature since the support of CSI-RS in RAN1 simply requires copy paste of 1 paragraph of text from elsewhere and is feasible as confirmed by RAN1. Postponing this seems to provide no obvious advantage and will result in more work now in RAN2 and we need more work again at a later time to include this! 

	samsung
	
	No strong view.

	LG
	Option 2
	As rapporteur mentioned in the section 2.2 PRU mapping for CFRA, choosing the option (i.e., option 1), which has RAN1 impact and is even controversial in RAN1, seems risky given the available time left to complete this work. Moreover, RAN2 cannot guarantee that RAN1 spec changes are small without any RAN1 inputs. 
Given that RAN1 agreed to support SSB-based 2-step CFRA, and work on CFRA is not pursued in RAN1 as stated in the WID, it is desirable not to support CSI-RS based 2-step CFRA.

	OPPO
	Option 1
	we are fine to take it as UE capability since there is no functional concern from RAN1.

	Qualcomm
	Option 2
	[bookmark: _Hlk40442837]We don’t support CSI-RS based 2-step CFRA in Rel-16. Because the RAN1 LS already says that there is no consensus in RAN1 and they have shown concerns on some technical aspects, that means this feature cannot be supported in RAN1 at this stage. Since RAN1 already finished all new feature standardization for Rel-16 and this meeting is also the last Rel-16 meeting for RAN2, we don’t think we can support CSI-RS based 2-step CFRA from RAN2 perspective. The fallback change (remove the CSI-RS aspects from MAC and RRC) on the RAN2 spec is our previous RAN2 agreements’ intention. On the other hand, the optional UE capability cannot resolve all RAN1’s concern, the logistics is we should first discuss whether to specify CSI-RS 2-step RACH feature and then we discuss the UE capability. It should be also noted that the RAN plenary guidance and WID stated that work on 2-step CFRA is not pursued in RAN1. 

	Intel
	Option 1
	We do not see the issue to support CSI-RS based 2-step CFRA. We are fine to make it optional as in Rel-15 4-step CFRA.

	Huawei
	Option2
	Same view as QC and the discussion should continue in RAN1 if RAN1 is not able to conclude it in the previous meetings. 

	Fujitsu
	
	No strong view.

	Ericsson
	Option 1
	CSI-RS based handover is already an optional feature in 38.306 for 4-step RACH, and we do not see a need to preclude this as an optional feature for 2-step RACH. Doing so will in any case also introduce additional work to revisit the specification text in both RAN1 and RAN2. Support CSI-RS based 2-step CFRA will actually minimize the work in both RAN1 and RAN2 since most of the text related to CSI-RS is already there and in RAN1 only minor work is needed as the TP is already there as indicated by ZTE
CSI-RS can be beamformed to improve reliability, which is a primary reason for CFRA in our understanding.  
4-step CFRA and 2-step CFRA cannot be supported at the same time, and then 4-step based CSI-RS based handover can’t be a replacement for 2-step CSI-RS based handover in that case. This leads to 2-step based handover will have less reliability potential than otherwise possible.  
Also, if the UE is served with a better beam in 2-step, there may be fewer retries and lower latency with CSI-RS

	CATT
	Option 2
	Give the ran1 reply and considering this is the last meeting, Option 2 seems reasonable WF. 

	Nokia, Nokia Shanghai Bell
	Option 1
	Agree with the rapporteur.

	ITRI
	Option 2
	If the work on 2-step CFRA is not pursued in RAN1, it is desirable not to support CSI-RS based 2-step CFRA. Since it may need RAN1’s opinion to confirm whether supporting 2-step CSI-RS based CFRA as an optional UE capability will result in any functional change to RAN1 specs or not.

	vivo
	Option 2
	According to the LS from RAN1, RAN1 needs more time to decide whether the CSI-RS based 2-step RACH can be support. There is no rush for RAN2 to make a conclusion. If RAN1 cannot conclude whether to support the CSI-RS based 2-step RACH. It is safer for us not to support the CSI-RS based 2-step RACH at least for now.

	SONY
	
	No strong view, but even if there is no functional impact on RAN1, still there is spec impact, then there may be an issue to get that into RAN1 spec for June Rel-16 versions, since RAN2 is finishing after RAN1 meeting.

	Futurewei
	Option 2
	RAN1 LS indicates there are concerns in RAN1 to specify CSI-RS based 2-step CFRA in RAN1 specs. There is no point of spending time on CSI-RS based 2-step CFRA in RAN2, if RAN1 is not ready to support it in Rel-16.

	Apple
	Option 2
	RAN2 cannot support it if RAN1 is not ready to specify it.  

	Potevio
	Option 2
	We agree Qualcomm and Huawei. Considering there is no conclusion in RAN1 at this stage, it is very strange if RAN2 could decide to support CSI-RS based 2-step CFRA. 

	Sharp
	Option 2
	We share the same view with Apple.


Stats
18 companies provided feedback. 
10/18 prefer option 2. 
5/18 prefer option 1. 
Summary: 
Similar to the situation in RAN1, there seems to be no consensus on this in RAN2 either. Further, it seems in RAN2 even fewer companies are willing to support it given the risk that RAN1 may not support it eventually. The main concern seems to be that there is no consensus in RAN1 on this issue.
Proposal: 
Based on the feedback the following is proposed: 
Proposal 1: No support for CSI-RS based 2-step CFRA in Rel-16. Update the MAC and RRC CRs (as needed) to remove the support of CSI-RS for 2-step CFRA
2.2. PRU mapping for CFRA
For the PRU mapping, RAN1 replied to our questions and identified the following options (details in [3]): 
	Option 1: Configure multiple PRUs (including one PRU case) per PRACH slot via msgA-CFRA-PUSCH
· 1.A: Select one single PRU based on the preamble to PRU mapping similar to CBRA, but preamble group is defined in MsgA PUSCH config full signaling
· 1.A1: Select one single PRU based on the preamble to PRU mapping similar to CBRA, but, specify that preamble group comprises the preambles in the ssb-ResourceList and/or csirs-ResourceList for a single UE
· 1.B: Select one PRU via explicit dedicated signaling (both PUSCH-Occasion-Index, DMRS-resource-Index with the ordering are specified in RAN2 specs – i.e. in RRC)	Comment by Samsung (Anil): According to RAN1 LS:

Alt B: Select one PRU via explicit dedicated signaling
Required RRC signaling: PUSCH-Occasion-Index, DMRS-resource-Index (reuse the ordering of PUSCH occasions and DMRS for CBRA) are explicitly defined as proposed in R1-2002112 to determine one single PRU per PRACH slot.
Alt B1: Select one PRU via explicit dedicated signaling
Required RRC signaling: PUSCH-resource-Index is explicitly defined (reuse the ordering of PUSCH occasions and DMRS for CBRA) 
Note: no RAN1 impact for Alt B and B1, all the additional signaling on top of MsgA-PUSCH-Config-r16 for CBRA and ordering, resource determination are captured in RAN2 spec.

· 1.B1: Select one PRU via explicit dedicated signaling (only PUSCH-resource-Index is explicitly defined, in RRC, and the otering of PUSCH occasions and DMRS for CBRA, as specified in 38.213 is reused)
[bookmark: _Hlk38608405]Option 2: Only configure single PRU per PRACH slot in msgA-CFRA-PUSCH
(msgA-PUSCH-ResourceList carries only one MsgA-PUSCH-Resource, msgA-PUSCH-PreambleGroup is set to “groupA”, nrofSlotsMsgA-PUSCH should is set to “one”, nrofMsgA-PO-PerSlot should is set to “one”, nrofMsgA-PO-FDM should is set to “one”, msgA-PUSCH-NrofPort should is set to “one”, msgA-PUSCH-DMRS-CDM-group is equal to 0)
Option 3: Support the MsgA with only preamble part
Option 4: Ask RAN2 to make a solution different from the two alternatives in the RAN2 LS without any RAN1 impact

Note 1: Options in red have RAN1 impact, Options in green have no RAN1 impact (according to [2]).
Note 2: For Option 2, given that the ASN.1 structure for MsgA-PUSCH-Config has been modified in the latest revision after RAN2#109-bis, there is no msgA-PUSCH-ResourceList anymore in the configuration and group B configuration is now configured separately (and is not needed for CFRA)
Note 3: Further details of the above options can be found in R1-2002911 [3]. 



RAN1 seems reluctant to make any functional changes to their specs for this purpose. Given that we will not have another chance to communicate (e.g. via an LS) with RAN1, going with any of the options in red above (i.e. those that have RAN1 impact) seems a bit risky given the available time left to complete this work. Option 4 on the other hand just suggests to try another solution. Given this situation, the rapporteur recommends the discussion to focus on how we can specify this completely within RAN2 specs. 
So, the focus can be on options 1.B and 1.B1 and Option 2 above. 
First companies are invited to comment on whether we can just focus on the above options (i.e. options 1.B, 1.B1 and 2). 
	Q 2.2a: Do you agree that we can focus on options 1.B, 1.B1 and Option 2 in RAN2?  

	Company
	Yes/No
	Comments (if No, please explain the alternative plan to complete the feature at next meeting)

	ZTE
	Yes
	Given that we have only one meeting left, we think we should focus on the above options as proposed by the rapporteur. 

	Samsung
	Yes
	Same view as ZTE

	LG
	Yes
	Same view as rapporteur

	OPPO
	Yes
	Agree with ZTE.

	Qualcomm
	Yes
	

	Intel
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Fujitsu
	Yes
	

	Ericsson
	Yes
	

	CATT
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	

	ITRI
	Yes
	

	vivo
	Yes
	

	SONY
	Yes
	There is no much time left.

	Futurewei
	Yes
	

	Apple
	Yes
	

	Potevio
	Yes
	

	Sharp
	Yes
	



Stats
18 companies provided feedback. 
All companies agree that we should focus on the 3 options that have no RAN1 impact according to the RAN1 LS. 
Summary: 
Options 1.B, 1.B1 and option 2 are the only options to consider in RAN2 for PRU mapping for CFRA. 
Proposal: 
Proposal 2: For PRU mapping for 2-step CFRA, we will only consider options 1.B, 1.B1 and option 2 (see RAN1 LS in R1-2002911) further for PRU mapping

Then, we should first take a detailed look at each of these options. In the Annex, the possible changes required to RRC for each of the option is listed. 
Then, companies are invited to provide feedback on details of the above options (see the Annex - section 6 below) from RAN2 perspective
	Q 2.2b: Do you agree with the details of implementation of each of the option as provided in the Annex?  

	Company
	Yes/No
	Comments (if there are any modifications needed for any specific option, explain what is missing in the signaling proposed - you can include the new ASN.1 directly below in your comments – e.g. using pseudo change marks etc)

	ZTE
	Yes
	

	Samsung
	Yes
	

	OPPO
	Yes
	

	Qualcomm
	Yes
	

	Intel
	Yes
	

	Fujitsu
	Yes
	

	Ericsson
	Yes
	

	CATT
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	

	ITRI
	Yes
	

	vivo
	Partially Yes
	The extra fields of “msgA-TransmformPrecoder”, “msgA-DataScramblingIndex” and “msgA-DeltaPreamble” in “CFRA-TwoStep” can be removed, as we consider that those configurations as given in the CBRA can be also reused for the CFRA MSGA PUSCH. RAN1 specification already captured which value should be used when these field are not configured. If we add new fields in the CFRA, the changes in both RAN1 and RAN2 are needed to clarify which value should be used when the fields are not configured in the CFRA.

Rapporteur: For options 1.B and 1.B1, it should be noted that the current ASN.1 directly uses PUSCH Resource (i.e. msgA-CFRA-PUSCH-r16 is defined as MsgA-PUSCH-Resource-r16). However, MsgA-PUSCH-Resource doesn’t include the transform precoder or scrambling index or deltapreamble. This is why these are explicitly included in the configuration. Of course, it is possible to directly include MsgA-PUSCH-Config (with only one group). No strong view either way, but seems other companies are okay with the current signalling. So, kept as it is. 

	Apple
	Yes
	

	Potevio
	Yes
	

	Sharp
	Yes
	



Stats
14 companies provided feedback. 
13 companies think that the provided ASN.1 is fine. One company proposed a few modifications. 
Summary: 
Vivo thinks that we can remove the extra fields of “msgA-TransmformPrecoder”, “msgA-DataScramblingIndex” and “msgA-DeltaPreamble”. This is also possible e.g. if we reuse the MsgA-PUSCH-Config. But given that other companies think this is fine, seems we can assume the current ASN.1 as the baseline. 
Proposal: 
No proposal is made for this. 

Finally, companies are invited to provide their preference on which option to select (along with reasons for this choice).  
	Q 2.2c: Which option do you prefer with options 1.B, 1.B1 and Option 2?  

	Company
	1.B / 1.B1 / 2
	Comments

	ZTE
	1.B1
	We are generally okay with all the options. However, it seems options 1.B and 1.B1 will provide more flexibility for the gNB to configure the resources. Hence our general preference is to go with these options. Within these options, we have no strong preference, but it seems 1.B1 is slightly better (and more concise from signaling perspective). So, our preference is in the following order: 1.B1 > 1.B > 2. 

	Samsung
	1.B
	Signaling overhead is same for both 1.B and 1.B1 and both option has no RAN1 impact. Option 1.B can be slightly more flexible as DMRS indexes are assigned independently. We are also fine with 1.B1 if that’s the majority view.

Regarding 2, we have some concerns for FR2. If there are several PRACH occasions in a PRACH slot, these will be mapped to different SSBs. For all these PRACH occasions of PRACH slot there is one PUSCH occasion. Upon detecting the preamble, gNB identifies the SSB and then uses the corresponding RX beam to receive MsgA in PUSCH occasion. Until the preamble is detected, gNB does not know which RX beam to use to receive MsgA in PUSCH occasion. Note that PUSCH occasion occupies only few PRBs out of total PRBs of UL BWP. The remaining PRBs (unused PRBs corresponding to symbols occupied by PUSCH occasion, see Figure below) cannot be scheduled to other UEs for MsgA or other UL transmissions. These will be simply wasted. This will happen for every PRACH slot until the RA is competed or handover timer expires as PUSCH occasion is allocated to UE for every PRACH slot.




	LG
	1.B1
	It seems simple to use one parameter.

	OPPO
	1.B1
	We are fine with all these three options. Comparing to Option2, option1.B and option1.B1 is more flexible in configuration. The ordering of PUSCH in option1.B1 is same with that for CBRA, which seems better in the alignment of PUSCH resource granularity.

	Qualcomm
	2
	[bookmark: _Hlk40442818]The solution should be no RAN1 impacts. The option 2 is simplest way for both RAN1 and RAN2. The only change is to add some restrictions on the field description of the parameters in RAN2 spec. Since 2-step CFRA is dedicated configured for one single UE, we think only one PRU is needed per PRACH slot which is enough, and we also don’t see there are any issues on option 2.

	Intel
	Option 1.B or 1.B1
	[bookmark: _Hlk40256977]Option 1.B and 1.B1 align with the way the legacy CFRA RACH occasion is being indexed for a selected CSI-RS.  We have a slight preference for Option 1B since Option 1B.1 may need more steps to provide similar PUSCH occasion and DMRS index.

	Huawei
	2
	There is no strong motivation to support for option1 since msgA will only transmit on one PUSCH resource and indicating only one PUSCH resource will be sufficient. 
Another solution may be that we adopt the similar configuration in option1 is that we only select the first PRU in the msgA PUSCH configuration implicitly. In this way, we reuse the current PUSCH configuration, while at the same time does not need to define the PRU mapping. 

	Fujitsu
	1.B1
	For configuration flexibility, option1.B and 1.B1 are better than option2. For option 1.B and 1.B1, we don’t think the DMRS index can provide more flexibility in configuration. Without specifying the DMRS index, gNB still can specify any PRU within the PRU pool corresponding to the dedicated preamble through option 1.B1. Signal overhead is same for 1.b and 1.B1, 1.B1 is just simple while 1.B may be over-engineering the mapping rule. Thus there is no strong reason to signal DMRS indexes independently.

	Ericsson
	2
	B, B1: Since new signalling is introduced for determine one PRU, we think whether more signalling or corrections in other specs (e.g. MAC spec or RAN1 specs) are needed for options, B and B1 would still need to be studied further.

Opt 2: The TX beam of PUSCH and preamble will always be the same when UE transmits a MsgA which has already been agreed in RAN1, and only one RO and one PO will be selected. For reception, NW configuration can ensure that there are no issues e.g. avoid having POs of different UEs (indicating different SSBs) FDMed.

	CATT
	1.B1
	Based on ran1 input it seems both option 1 and 2 has no much impact to them. Then option 1.B1 seems to provide a good compromise to move forward. We slightly prefer 1.B1 as option 2 looks a bit too restrictive. While in option 1.B the DMRS-resource-Index is also configured, but it is a bit difficult to determine its necessity without sufficient support to that in the RAN1 LS.


	Nokia, Nokia Shanghai Bell
	1.B
	With everything explicitly configured is simplest and most flexible from NW point of view.

	ITRI
	1.B1
	Both of option 1.B and option 1.B1 provide more flexibility and option 1.B1 is more concise.

	vivo
	1.B1
	Compared with option 1.B indicating both PUSCH-Occasion-Index and DMRS-resource-Index, option 1.B1 will be more concise.

	SONY
	1.B
	1.B is slightly preferred.

	Futurewei
	2
	RAN1 confirmation may still be needed for Options B and B1 that there is no impact on RAN1 specs. Option 2 can achieve the same functionality with minimal impact on signaling.

	Apple
	2
	Option 2 is the simplest solution and no RAN1 impact.

	Potevio
	1.B1
	We agree with ZTE. Option 1.B1 is more flexible than Option 2, and the modification of current spec is rather simple.

	Sharp
	1.B1
	A flexible option is preferred.


Stats
18 companies provided feedback. 
5/18 prefer option 2.
4/18 prefer option 1.B
10/18 prefer option 1.B1
· One company said that they prefer both options 1.B or 1.B1 (counted in both). Many companies seem to indicate that there is not much difference between these two. 
· One company mentioned that option 1.B1 will result in extra signalling overhead in dedicated signalling (HO) and hence proposed to support both options 1.B1 and option 2.
Summary: 
All the above options will have no RAN1 impact (although one company said that we still need to check with RAN1 for the impact, this seems not needed since in the LS these options were explicitly indicated as having no impact). One company (Samsung) indicated that option 2 will have some restrictions for FR2 operation. 
Given the above, we can make the decision here in RAN2. 
Options 1.B and 1.B1 are functionally the same. As such many companies seem to not really have a strong preference between these two options (i.e. seems either one will be fine). 
Given that option 1.B1 has the majority support, we can go ahead with this.  
In addition we can discuss whether to support option 2 also.
Proposal: 
Proposal 3: For PRU mapping for 2-step CFRA, we will specify option 1.B1 in the RAN2 specs (details in the annex)
Proposal 3a: Discuss if option 2 shall also be supported in addition to option 1.B1 (details in the annex)
3. Other UP related open issues
In this section companies are encouraged to provide feedback on any other UP open issues for 2-step RACH.

	#
	Issue description and proposed resolution
	Company feedback
(clarify whether you agree to resolve the issue in Rel-16 or not and explain the reasoning, each company can provide feedback in one row below)
	Rapporteur summary

	1
	Swapping successRAR and fallbackRAR in section 5.1.4a
· The rapporteur’s understanding of the use case is as follows: 
In general, the intended behavior should be that the UE that received the successRAR ignores the possible fallbackRAR sent for the same preamble, but it is currently impossible since fallbackRAR is processed first and successRAR in the “else” part is hence ignored. In this case, it may also happen that the gNB decodes the PUSCH payload of only one of the UEs, but detects the fact that multiple UEs transmitted the same preamble (and also decodes the timing associated with the multiple instances of the preamble). In this case, the gNB may send the successRAR to one UE but also include fallbackRAR to the UE (whose paylaod was not decoded). This option seems not possible with the current ordering since both UEs will first detect the fallbackRAR and adopt the fallback procedure. 
	ZTE: In general, we agree that there may be some use cases to do this swapping and hence we are fine with this change. 
	Out of 14 companies 3 companies indicated that this is fine, but the rest of the companies seem to think this is not needed. 

It seems that the situation has not changed compared to where we were at the last meeting. Given this, no changes are made for this. 

=> No changes 

	
	
	Samsung: 
The case indicated by rapporteur is not discussed in RAN2 so far. Whether the case is feasible or not may need RAN1 inputs. So far in all discussions the assumption had been that gNB either sends fallback RAR or successRAR for a given MsgA and not both.
	

	
	
	LG:
Sending both fallbackRAR and successRAR for one preamble is inefficient from the aspects of the resource utilization since network doesn't exactly know how many UE(s) have transmitted the preamble (e.g., only one UE, two UEs, three UEs, ....). In other word, such implementation can have gain only if two UEs sent the same preamble. But, in all of the other cases, resource waste happens.
	

	
	
	OPPO:  If the procedure order of successRAR and fallbackRAR is swapped, UE has to decode the complete MsgB MAC PDU to determine whether corresponding successRAR is included before processing, which is not current UE behavior. We should firstly make consensus on whether it is indeed the case that gNB can identify the resource collision and multiplex successRAR and fallbackRAR for same preamble in one MsgB MAC PDU.
	

	
	
	Qualcomm:
We have concern on the swapping the order of successRAR and fallbackRAR in spec text. 
The key question is that whether network should send only one successRAR or network can send both successRAR and fallbackRAR in the case where multiple UEs using the same preamble and only one PUSCH  decoded successfully. Our understanding is that network should send only one successRAR in this case.
If network can send both successRAR and fallbackRAR in this case, it requires network not only successful decode the PUSCH payload from one of the UEs, but also detects the multiple UEs transmitted the same preamble with the associated different timing arrival of each preamble instance. Network also should distinguish this multiple UEs case from single UE w/ multiple path case. Even in the 4-step RACH,  one preamble index only corresponds to one msg2 RAR. We think the proposed swapping is an optimization specific only to a particular network implementation but can have significant impact on UE processing of msgB If the procedure text has to swap the order of successRAR and fallbackRAR. We also believe the sequence of success/fallbackRAR in msgB format must be also re-designed to align with the same order as the procedure text (i.e. successRAR placed in the front).

	

	
	
	Intel: It is unclear to us whether gNB can actually detect such preamble collision and hence will signal a fallbackRAR and SuccessRAR. This will require RAN1 input.  However, if it is possible for the gNB to detect such preamble collision and it is essential to include it in the same MsgB PDU, swapping of the processing of the successRAR and fallbackRAR in section 5.1.4a seems straightforward. Another alternative is that the fallbackRAR and SuccessRAR are sent in different MsgB PDU if such case arises and there is no need for any change. At this late stage, our preference is not to do such optimization.
	

	
	
	Fujitsu:
Agree with other companies that the issue depending on whether gNB can detect multiple UEs transmitted the same MsgA preamble and deliver both fallback RAR and success RAR for the same MsgA preamble.
	

	
	
	Ericsson:
The case described where the gNb detects preamble and PUSCH from one (or several) UE(s) and the same preamble from other UE(s) seems a bit like a corner case but could be handled by changing the order of which successRAR and FallbackRAR are processed in 5.1.4a. We are fine with this change.
	

	
	
	CATT: 
No strong view but this seems to depend heavily on NW implementation. 
	

	
	
	Nokia: yes. It is only logical to process successRAR always if present. Furthermore, we should allow sensible changes still since the spec is not frozen yet.
	

	
	
	ITRI: It may need RAN1’s opinion to confirm whether the case is feasible or not. Moreover, it is inefficient to send both fallbackRAR and successRAR for the cases which multiple UEs (other than two UEs) transmitted the same preamble since network doesn't know how many UEs have transmitted the preamble.
	

	
	
	Vivo: Swapping the order does not really resolve the issue from the network vendors as the MAC specification assumes that the UE processes the MAC CE’s /SDUs from the MSB to the LSB without waiting for the completion of decoding the whole MAC PDU. If most companies want to allow the simultaneous transmission of the successRAR and the fallbackRAR for the same UE, maybe we need to find another solution to make the UE behaviors clearer.
	

	
	
	SONY: The consequence of this swapping is that there will be a new UE behavior, and it may also impact MsgB format. Hence, it does not seem agreeable at this late stage.
	

	
	
	Potevio:
We agree LG and Qualcomm. 
Considering the use case provided by the rapporteur, the gNB is hard, even not impossible, to determine whether only one UE or multiple UEs (which may be far from the gNB reaching their Max Tx power) had transmitted the decoded preamble. In such case, in our opinion the reasonable behaviour of gNB is to send only one successRAR but no fallbackRAR in the MsgB PDU. In the 4-step RACH, upon decoding preamble, which may be transmitted by multiple UEs, the gNB only sents one RAR in Msg2 PDU for the detected preamble, then all of these initiating UEs would assume the RAR is for themselves, and until the reception of Msg4, only one UE succeeds in contention resolution while others fails. The similar principle could be applied for 2-step RACH, i.e. all the UEs tranmitting the MsgA with same preamble ID would try to decode the successRAR since no fallbackRAR contained in the MsgB corresponding to the preamble ID. Thereby, the current spec can work well, and swapping the order is not necessary.
	

	2
	One correction in Section 5.4.1 would be suggested:
For each Serving Cell and each configured uplink grant, if configured and activated, the MAC entity shall:
1>	if the MAC entity is configured with lch-basedPrioritization; or
1>	if the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received on the PDCCH or in a Random Access Response for this Serving Cell or with the PUSCH duration of a transmission of MSGA payload:
2>	set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;
2>	if, for the corresponding HARQ process, the configuredGrantTimer is not running and cg-RetransmissionTimer is not configured (i.e. new transmission):
3>	consider the NDI bit for the corresponding HARQ process to have been toggled;
3>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
	Fujitsu: The overlapping comparison should be made by “PUSCH duration”, instead of “MSGA payload transmission”.
	- Seems generally okay. 
- Just a minor comment: The phrase “with the PUSCH duration of a transmission of MSGA payload”. 
The above phrase sounds a bit unnecessarily long now… maybe we can simplify it a bit as below: 

“with the PUSCH duration of a transmission of MSGA payload”

=> Update MAC spec per above

	
	
	Nokia: Looks OK.
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	3
	Nokia:

In 4-step CFRA, the following is specified as Active Time in TS 38.321 after UE received a Random Access Response (RAR):

-	a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clause 5.1.4).

The same principle needs to be applied for 2-step CFRA in case NW responds with fallbackRAR. FallbackRAR is scheduled by MSGB-RNTI and no DRX timers will be triggered – hence, the NW would not be able to provide (re-)transmission grants/assignments after the fallbackRAR until the next on-duration occasion.

The design should be aligned with 4-step RA by adding the reference to clause 5.1.4a:

-	a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clause 5.1.4 and 5.1.4a).

	Samsung: Agree.
	- Seems okay. 
=> update as proposed

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	4
	Nokia:
In 4-step CBRA, the Active Time includes the time while the contention resolution timer is running as specified in TS 38.321 after the UE transmitted Msg3 in the Random Access Procedure:
-	drx-onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimerDL or drx-RetransmissionTimerUL or ra-ContentionResolutionTimer (as described in clause 5.1.5) is running; or
The same principle needs to be applied for 2-step CBRA with msgB-ResponseWindow. In case the UE (in RRC_CONNECTED) transmitted MSGA and there is no DRX timers running while the msgB-ResponseWindow is running, the response scheduled by PDCCH addressed to C-RNTI would not trigger DRX timers (since the UE is not in Active Time) and, hence, NW would not be able to provide UE with subsequent (re-)transmission grants/assignments before the next on-duration occasion.

This is especially problematic for the Scheduling Request procedure via RA which would not work well as the NW could not provide UE with UL grants (other than the grant with contention resolution scheduling) until the next on-duration occasion, as well as for SpCell BFR case, the PDSCH scheduled by the PDCCH used for contention resolution could fail and the UE would not know the new TCI states the NW attempted to schedule in the PDSCH – NW would have to wait for the next on-duration occasion upon which it could only schedule a re-transmission.

Hence, to align the 2-step CBRA with 4-step CBRA, the msgB-ResponseWindow, while running, should be considered as Active Time:

When a DRX cycle is configured, the Active Time includes the time while:
-	drx-onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimerDL or drx-RetransmissionTimerUL or ra-ContentionResolutionTimer (as described in clause 5.1.5) or msgB-ResponseWindow (as described in clause 5.1.4a) is running; or

	Samsung: Agree with the issue.
	- seems okay. 

=> Update as proposed

	
	
	Sharp: Agree with the issue.

The similar issue could occur while ra-ResponseWindow is running within a BFR triggered CFRA as the issue identified as #4bis

	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	4bis
	Sharp

In case the UE transmitted CFRA for BFR and there is no DRX timers running while the ra-ResponseWindow is running, the expected response scheduled by PDCCH addressed to C-RNTI would not trigger DRX timers since the UE is not in ACTIVE time and consequently, UE would not know the new TCI states the NW attempted to schedule in the PDSCH if any.

So the same principle needs to be applied for 2-step CBRA with msgB-ResponseWindow and  2-step CFRA for BFR with ra-ResponseWindow, and  within a 2 step CFRA for BFR, the ra-ResponseWindow, while running, should be considered as Active Time:

When a DRX cycle is configured, the Active Time includes the time while:
-	drx-onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimerDL or drx-RetransmissionTimerUL or ra-ContentionResolutionTimer (as described in clause 5.1.5) or ra-ResponseWindow configured in BeamFailureRecoveryConfig is running; or

	
	- But, 2-step CFRA is not applicable to BFR (it is only applicable to HO). 

=> No changes made

	5
	It is not clear how the UE create a MAC PDU for the invalid MSGA PUSCH occasion.

According to the current specification, if the PUSCH occasion is not value, the UE will:
1> perform the MSGA transmission procedure (see clause 5.1.3a).
In Section 5.1.3a, the UE will:
2>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity and store it in the MSGA buffer.
[bookmark: _Toc29239841][bookmark: _Toc37296200][bookmark: _Toc29239842][bookmark: _Toc37296201]Then the UE will follow the procedure of “the Multiplexing and assembly entity” in Section 5.4.3. However the “the Multiplexing and assembly entity” procedure in Section 5.4.3 only allows the UE to create the MAC PDU when there is a valid grant (e.g. lots of conditions in Section “5.4.3.1.2	Selection of logical channels” and “5.4.3.1.3	Allocation of resources” are based on the size of the uplink grant.).
Then if the UE follows the current procedural text, the MAC PDU for the invalid PUSCH occasion is not created.
	
	- As already agreed at the last meeting, the MAC entity only needs to know the TB size (which is independent of the actual PUSCH resource). 
=> No changes made

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	6
	Samsung:
According to the MAC specification (see highlighted text (in green) below), msgB-ResponseWindow starts at the first PDCCH occasion from the end of the MSGA transmission, where the MSGA transmission includes the transmission of the PRACH Preamble as well as the contents of the MSGA buffer in the PUSCH resource corresponding to the selected PRACH occasion and PREAMBLE_INDEX. This seems to be not aligned with latest RAN1 LS.

5.1.4a MSGB reception and contention resolution for 2-step RA type
Once the MSGA preamble is transmitted, regardless of the possible occurrence of a measurement gap, the MAC entity shall:
1>	start the msgB-ResponseWindow at the first PDCCH occasion from the end of the MSGA transmission as specified in TS 38.213 [6];

[bookmark: _Toc37296180]5.1.3a	MSGA transmission
:
NOTE:	The MSGA transmission includes the transmission of the PRACH Preamble as well as the contents of the MSGA buffer in the PUSCH resource corresponding to the selected PRACH occasion and PREAMBLE_INDEX (see TS 38.213 [6])

Additionally in the highlighted text (in yellow) below, it's not clear whether the statement is with respect to transmitted MSGA or MSGA which is generated and stored in MSGA buffer. 

5.1.4a MSGB reception and contention resolution for 2-step RA type
1>	if C-RNTI MAC CE was included in the MSGA:
2>	monitor the PDCCH of the SpCell for Random Access Response identified by the C-RNTI while the msgB-ResponseWindow is running;
	The text can be updated as follows:
5.1.4a MSGB reception and contention resolution for 2-step RA type
Once the MSGA preamble is transmitted, regardless of the possible occurrence of a measurement gap, the MAC entity shall:
1> if the selected preamble and PRACH occasion is mapped to a valid PUSCH occasion:
21>	start the msgB-ResponseWindow at the first PDCCH occasion from the end of the MSGA payload transmission as specified in TS 38.213 [6];
1> else:
2> start the msgB-ResponseWindow at the first PDCCH occasion from the end of the MSGA preamble transmission as specified in TS 38.213 [6];
1>	monitor the PDCCH of the SpCell for a Random Access Response identified by MSGB-RNTI while the msgB-ResponseWindow is running;
1>	if C-RNTI MAC CE was included in the MSGA transmission:
2>	monitor the PDCCH of the SpCell for Random Access Response identified by the C-RNTI while the msgB-ResponseWindow is running;
1>	if notification of a reception of a PDCCH transmission of the SpCell is received from lower layers:
2>	if the C-RNTI MAC CE was included in MSGA transmission:
3>	if the Random Access procedure was initiated for SpCell beam failure recovery (as specified in clause 5.17) and the PDCCH transmission is addressed to the C-RNTI:
4>	consider this Random Access Response reception successful;
4>	stop the msgB-ResponseWindow;
4>	consider this Random Access procedure successfully completed.
	- Agree that there is an issue. 
- To avoid duplication of specification of window start mechanism, it is better to simply refer to RAN1 specs though… i.e. we can simply correct this as follows: 


1>	start the msgB-ResponseWindow at a the first PDCCH occasion from the end of the MSGA transmission as specified in TS 38.213 [6];


- The second change   regarding addition of “transmission” is not aligned with the agreement we   made at RAN2#109 “a UE in connected mode monitors PDCCH addressed to   C-RNTI in addition to the MsgB-RNTI, if LBT fails only for the payload part   of MsgA (no spec changes required)”. So, this change   is not made.

=> Update per above.

	7
	Samsung:
According to the MAC specification (see highlighted text below), upon reception of fallback RAR for contention free preamble, UE transmit Msg3. According to section 5.1.5, upon transmission of Msg3, contention resolution timer is started. This is not the intended behaviour. 
Upon reception of fallback RAR for contention free preamble, random access procedure is completed and UL grant in fallback RAR is used for new tranmsission. The MAC PDU for new transmission is taken from MsgA buffer. The new transmission is not considered as Msg3 transmission of random access procedure.
5.1.4a MSGB reception and contention resolution for 2-step RA type
3>	if the MSGB contains a fallbackRAR MAC subPDU; and
3>	if the Random Access Preamble identifier in the MAC subPDU matches the transmitted PREAMBLE_INDEX (see clause 5.1.3a):
4>	consider this Random Access Response reception successful;
[bookmark: _Hlk18930824]4>	apply the following actions for the SpCell:
5>	process the received Timing Advance Command (see clause 5.2);
5>	indicate the preambleReceivedTargetPower and the amount of power ramping applied to the latest Random Access Preamble transmission to lower layers (i.e. (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP);
5>	if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble(s):
6>	consider the Random Access procedure successfully completed.
5>	else:
6>	set the TEMPORARY_C-RNTI to the value received in the Random Access Response;
5>	if the Msg3 buffer is empty:
6>	obtain the MAC PDU to transmit from the MSGA buffer and store it in the Msg3 buffer;
5>	process the received UL grant value and indicate it to the lower layers and proceed with Msg3 transmission;

[bookmark: _Toc37296183]5.1.5	Contention Resolution
Once Msg3 is transmitted, regardless of LBT failure indication from lower layers for Msg3, the MAC entity shall:
1>	start the ra-ContentionResolutionTimer and restart the ra-ContentionResolutionTimer at each HARQ retransmission in the first symbol after the end of the Msg3 transmission;
1>	monitor the PDCCH while the ra-ContentionResolutionTimer is running regardless of the possible occurrence of a measurement gap;

	The text can be updated as follows:
5.1.4a MSGB reception and contention resolution for 2-step RA type
:
3>	if the MSGB contains a fallbackRAR MAC subPDU; and
3>	if the Random Access Preamble identifier in the MAC subPDU matches the transmitted PREAMBLE_INDEX (see clause 5.1.3a):
4>	consider this Random Access Response reception successful;
4>	apply the following actions for the SpCell:
5>	process the received Timing Advance Command (see clause 5.2);
5>	indicate the preambleReceivedTargetPower and the amount of power ramping applied to the latest Random Access Preamble transmission to lower layers (i.e. (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP);
5>	if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble(s):
6>	consider the Random Access procedure successfully completed;
6> process the received UL grant value and indicate it to the lower layers.
5>	else:
6>	set the TEMPORARY_C-RNTI to the value received in the Random Access Response;
56>	if the Msg3 buffer is empty:
67>	obtain the MAC PDU to transmit from the MSGA buffer and store it in the Msg3 buffer;
56>	process the received UL grant value and indicate it to the lower layers and proceed with Msg3 transmission;
[bookmark: _Toc29239836][bookmark: _Toc37296195]5.4.2.1	HARQ Entity
:
For each uplink grant, the HARQ entity shall:
1>	identify the HARQ process associated with this grant, and for each identified HARQ process:
2>	if the received grant was not addressed to a Temporary C-RNTI on PDCCH, and the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this TB of this HARQ process; or
2>	if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or
2>	if the uplink grant was received in a Random Access Response (i.e. in a MAC RAR or a fallback RAR); or
2>	if the uplink grant was determined as specified in clause 5.1.2a for the transmission of the MSGA payload; or
2>	if the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access procedure initiated for beam failure recovery; or
2>	if the uplink grant is part of a bundle of the configured uplink grant, and may be used for initial transmission according to clause 6.1.2.3 of TS 38.214 [7], and if no MAC PDU has been obtained for this bundle:
3>	if there is a MAC PDU in the MSGA buffer and the uplink grant determined as specified in clause 5.1.2a for the transmission of the MSGA payload was selected; or:
3> if there is a MAC PDU in the MSGA buffer and the uplink grant was received in a fallbackRAR and this fallbackRAR successfully completed the Random Access procedure:
4>	obtain the MAC PDU to transmit from the MsgA buffer.
3>	else if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a fallbackRAR:
4>	obtain the MAC PDU to transmit from the Msg3 buffer.
3>	else if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a MAC RAR; or:
3>	if there is a MAC PDU in the Msg3 buffer and the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access procedure initiated for beam failure recovery:
4>	obtain the MAC PDU to transmit from the Msg3 buffer.
4>	if the uplink grant size does not match with size of the obtained MAC PDU; and
4>	if the Random Access procedure was successfully completed upon receiving the uplink grant:
5>	indicate to the Multiplexing and assembly entity to include MAC subPDU(s) carrying MAC SDU from the obtained MAC PDU in the subsequent uplink transmission;
5>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity.
	- seems okay
=> implement as proposed

	8
	Ericsson (offline comment)
Found this in MAC spec 5.4.4 BFR part:
 
The ongoing Random Access procedure due to a pending SR for BFR of an SCell may be stopped when the MAC PDU is transmitted using a UL grant other than a UL grant provided by Random Access Response or a UL grant determinedas specified in clause 5.1.2a for the transmission of the MSGA payload, and this PDU contains an SCell BFR MAC CE or truncated SCell BFR MAC CE which includes beam failure recovery information of that SCell.

	The highlighted text needs to be added. 

	- Seems okay
=> update as proposed

	9
	vivo (offline comment)
The agreements achieved in RAN2#109b-e: 
14 Merge the two IEs “msgA-RSRP-Threshold-r16” and “msgA-RSRP-ThresholdSUL-r16” into using a single msgA-RSRP-Threshold-r16” 
and 
15 Removed the corresponding fields and parameters for msgA-RSRP-ThresholdSUL-r16.
are not captured in the MAC spec.
	[bookmark: _Toc29239820][bookmark: _Toc37296175]The text should be updated as follows, similarly to the description of rsrp-ThresholdSSB for 4-step RA.
5.1.1	Random Access procedure initialization
-	msgA-RSRP-Threshold: an RSRP threshold for selection between 2-step RA type and 4-step RA type when both 2-step and 4-step RA type Random Access Resources are configured in the UL BWP for NUL;
-	msgA-RSRP-ThresholdSUL: an RSRP threshold for selection between 2-step RA type and 4-step RA type when both 2-step and 4-step RA type Random Access Resources are configured in the UL BWP for SUL;
<the unchanged part is omitted>
1>	perform the BWP operation as specified in clause 5.15;
1> if the selected carrier is the SUL carrier:
2> if msgA-RSRP-ThresholdSUL is configured, set the RSRP_THRESHOLD_RA_TYPE_SELECTION to msgA-RSRP-Threshold .
1> else:
2> if msgA-RSRP-Threshold is configured, set the RSRP_THRESHOLD_RA_TYPE_SELECTION to msgA-RSRP-Threshold.
1>	if the Random Access procedure is initiated by PDCCH order and if the ra-PreambleIndex explicitly provided by PDCCH is not 0b000000; or
	- Similar comment made by LG and Samsung on the reflector. 
- This needs to be fixed. 
=> fix as follows: 

1>	perform the BWP operation as specified in clause 5.15;
1> if msgA-RSRP-Threshold is configured, set the RSRP_THRESHOLD_RA_TYPE_SELECTION to msgA-RSRP-Threshold configured in the BWP selected for Random Access procedure;


	10
	vivo (offline comment)
The RRC parameter msgA-CB-PreamblesPerSSB-PerSharedRO is not captured in the MAC spec.
	The text should be updated as follows,
5.1.1	Random Access procedure initialization
-	ssb-perRACH-OccasionAndCB-PreamblesPerSSB: defines the number of SSBs mapped to each PRACH occasion for 4-step RA type and the number of contention-based Random Access Preambles mapped to each SSB;
-	msgA-CB-PreamblesPerSSB-PerSharedRO: defines the number of contention-based Random Access Preambles for 2-step RA type mapped to each SSB when the PRACH occasions are shared between 2-step and 4-step RA types.
-	msgA-SSB-PerRACH-OccasionAndCB-PreamblesPerSSB: defines the number of SSBs mapped to each PRACH occasion for 2-step RA type and the number of contention-based Random Access Preambles mapped to each SSB;
	- agree
=> add the definition as proposed. 

	11
	vivo (offline comment)
During the reception of MsgB,  the MAC entity doesn’t need to indicate the msgA-PreambleReceivedTargetPower and the amount of power ramping applied to the latest Random Access Preamble transmission to lower layers again. This is because these parameters have been indicated to lower layer at the MsgA transmission step and they cannot be changed during the reception of MsgB. 
5.1.3a	MSGA transmission
1>	instruct the physical layer to transmit the MSGA using the selected PRACH occasion and the associated PUSCH resource of MSGA (if the selected preamble and PRACH occasion is mapped to a valid PUSCH occasion), using the corresponding RA-RNTI, MSGB-RNTI, PREAMBLE_INDEX, PREAMBLE_RECEIVED_TARGET_POWER, msgA-PreambleReceivedTargetPower, and the amount of power ramping applied to the latest MSGA preamble transmission (i.e. (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP);

	The text should be updated as follows,
5.1.4a	MSGB reception and contention resolution for 2-step RA type
2>	if a valid (as specified in TS 38.213 [6]) downlink assignment has been received on the PDCCH for the MSGB-RNTI and the received TB is successfully decoded:
3>	if the MSGB contains a MAC subPDU with Backoff Indicator:
4>	set the PREAMBLE_BACKOFF to value of the BI field of the MAC subPDU using Table 7.2-1, multiplied with SCALING_FACTOR_BI.
3>	else:
4>	set the PREAMBLE_BACKOFF to 0 ms.
3>	if the MSGB contains a fallbackRAR MAC subPDU; and
3>	if the Random Access Preamble identifier in the MAC subPDU matches the transmitted PREAMBLE_INDEX (see clause 5.1.3a):
4>	consider this Random Access Response reception successful;
4>	apply the following actions for the SpCell:
5>	process the received Timing Advance Command (see clause 5.2);
5>	indicate the msgA-PreambleReceivedTargetPower and the amount of power ramping applied to the latest Random Access Preamble transmission to lower layers (i.e. (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP);
5>	if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble(s):
6>	consider the Random Access procedure successfully completed;
6> process the received UL grant value and indicate it to the lower layers.
5>	else:
6>	set the TEMPORARY_C-RNTI to the value received in the Random Access Response;
6>	if the Msg3 buffer is empty:
7>	obtain the MAC PDU to transmit from the MSGA buffer and store it in the Msg3 buffer;
6>	process the received UL grant value and indicate it to the lower layers and proceed with Msg3 transmission;
NOTE:	If within a 2-step RA type procedure, an uplink grant provided in the fallback RAR has a different size than the MSGA payload, the UE behavior is not defined.
3>	else if the MSGB contains a successRAR MAC subPDU; and
3>	if the CCCH SDU was included in the MSGA and the UE Contention Resolution Identity in the MAC subPDU matches the CCCH SDU:
4>	stop msgB-ResponseWindow;
4>	if this Random Access procedure was initiated for SI request:
5>	indicate the reception of an acknowledgement for SI request to upper layers.
4>	else:
5>	set the C-RNTI to the value received in the successRAR;
5>	apply the following actions for the SpCell:
6>	process the received Timing Advance Command (see clause 5.2);
6>	indicate the msgA-PreambleReceivedTargetPower and the amount of power ramping applied to the latest Random Access Preamble transmission to lower layers (i.e. (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP);
4>	deliver the TPC, PUCCH resource Indicator, ChannelAccess-CPext (if indicated) and HARQ feedback Timing Indicator received in successRAR to lower layers.
4>	consider this Random Access Response reception successful;
4>	consider this Random Access procedure successfully completed;
4>	finish the disassembly and demultiplexing of the MAC PDU.
	- We discussed something similar in the past. I guess this depends on whether the PHY needs to store the "amount of power ramping applied to the latest MSGA preamble transmission". It seems the current modelling is such that the PHY uses this as a one-shot parameter. If we remove this, it seems we change the modelling... Nothing is broken even if we indicate it again since the PHY can simply ignore it if it is redundant...
=> No change

	
	
	
	



Proposal 4: Update the MAC spec according to the proposals that seem agreeable in section 3 (see comments for each proposal). 
4. Conclusion and proposals
The following proposals are made (easy agreements, need further discussion online): 
Proposal 1: No support for CSI-RS based 2-step CFRA in Rel-16. Update the MAC and RRC CRs (as needed) to remove the support of CSI-RS for 2-step CFRA
Proposal 2: For PRU mapping for 2-step CFRA, we will only consider options 1.B, 1.B1 and option 2 (see RAN1 LS in R1-2002911) further for PRU mapping
Proposal 3: For PRU mapping for 2-step CFRA, we will specify option 1.B1 in the RAN2 specs (details in the annex). 
Proposal 3a: Discuss if option 2 shall also be supported in addition to option 1.B1
Proposal 4: Update the MAC spec according to the proposals that seem agreeable in section 3 (updated CR is in [5]). 
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6. [bookmark: _Ref39747562]Annex – RRC signalling details for each option
Option 1.B
CFRA-TwoStep-r16 ::=                    SEQUENCE {
    occasionsTwoStepRA-r16                  SEQUENCE {
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]        rach-ConfigGenericTwoStepRA-r16         RACH-ConfigGenericTwoStepRA-r16,
        ssb-PerRACH-OccasionTwoStepRA-r16       ENUMERATED {oneEighth, oneFourth, oneHalf, one, 
                                                            two, four, eight, sixteen}                    OPTIONAL  -- Cond SSB-CFRA
    }                                                                                                     OPTIONAL, -- Need S
    msgA-CFRA-PUSCH-r16                     MsgA-PUSCH-Resource-r16,
    resourcesTwoStep-r16                    CHOICE {
        ssb                                     SEQUENCE {
            ssb-ResourceList                        SEQUENCE (SIZE(1..maxRA-SSB-Resources)) OF CFRA-SSB-Resource,
            ra-ssb-OccasionMaskIndex                INTEGER (0..15)
        },
        csirs                                   SEQUENCE {
            csirs-ResourceList                      SEQUENCE (SIZE(1..maxRA-CSIRS-Resources)) OF CFRA-CSIRS-Resource,
            rsrp-ThresholdCSI-RS                    RSRP-Range
        }
    },
	msgA-TransmformPrecoder-r16                    	ENUMERATED {enabled, disabled}                                OPTIONAL, -- Need R
    msgA-DataScramblingIndex-r16                   	INTEGER (0..1023)                                             OPTIONAL, -- Need S
    msgA-DeltaPreamble-r16                         	INTEGER (-1..6)                                               OPTIONAL  -- Need R
    ...
}
CFRA-SSB-Resource ::=           SEQUENCE {
    ssb                             SSB-Index,
    ra-PreambleIndex                INTEGER (0..63),
    ...,
	[[
	msgA-PUSCH-Occasion-Index-r16					INTEGER (0..191) 	OPTIONAL	-- Cond 2StepCFRA 	Comment by ZTE: The max value is 4*6*8=192, determined by nrofSlotsMsgA-PUSCH * nrofMsgA-PO-PerSlot * nrofMsgA-PO-FDM
	msgA-DMRS-Occasion-Index-r16					INTEGER (0..15)		OPTIONAL	-- Cond 2StepCFRA
	]]
}

CFRA-CSIRS-Resource ::=         SEQUENCE {
    csi-RS                          CSI-RS-Index,
    ra-OccasionList                 SEQUENCE (SIZE(1..maxRA-OccasionsPerCSIRS)) OF INTEGER (0..maxRA-Occasions-1),
    ra-PreambleIndex                INTEGER (0..63),
    ...
}

	CFRA-SSB-Resource field descriptions

	msgA-PUSCH-Occasion-Index
Identifies the index of the PUSCH Occasion used for CFRA. The valid PUSCH occasions (determined as specified in TS 38.213 subclause 8.1A) corresponding to a PRACH slot are sequentially numbered, first, in increasing order of frequency resource indexes for frequency multiplexed PUSCH occasions; second, in increasing order of time resource indexes for time multiplexed PUSCH occasions within a PUSCH slot and Third, in increasing order of indexes for PUSCH slots. Then the msgA-PUSCH-Occasion-Index identifies the PUSCH Occasion within this ordered list of PUSCH occasions. 

	msgA-DMRS-Occasion-Index
Identifies the index of the DMRS resource used for the PUSH Occasion for CFRA. The DMRS resource indexes in each valid PUSCH occasion are sequentially numbered, where a DMRS resource index is determined first in an ascending order of a DMRS port index and second in an ascending order of a DMRS sequence index. The msgA-DMRS-Occasion-Index identifies the DMRS resource to be used within this ordered list of DMRS resource indexes. 

	



	CFRA-TwoStep field descriptions

	msgA-CFRA-PUSCH
PUSCH resource configuration(s) for msgA CFRA.

	occasionsTwoStepRA
RA occasions for contention free random access. If the field is absent, the UE uses the RA occasions configured in RACH-ConfigCommonTwoStepRA in the first active UL BWP.

	ra-SSB-OccasionMaskIndex
Explicitly signalled PRACH Mask Index for RA Resource selection in TS 38.321 [3]. The mask is valid for all SSB resources signalled in ssb-ResourceList.

	rach-ConfigGenericTwoStepRA
Configuration of contention free random access occasions for CFRA 2-step random access type. Except for msgA-TransMax, the network is not expected to configure msgA-preambleReceivedTargetPower, preambleTransMax, msgA-powerRampingStep and msgB-ResponseWindow within this field.

	ssb-PerRACH-OccasionTwoStep
Number of SSBs per RACH occasion for 2-step random access type.

	totalNumberOfTwoStepRA-Preambles
Total number of preambles used for contention free random access in the RACH resources defined in 2-step CFRA, excluding preambles used for other purposes (e.g. for SI request). If the field is absent but the field occasions is present, the UE may assume all the 64 preambles are for 2-step RA. The setting should be consistent with the setting of ssb-perRACH-OccasionTwoStep, if present, i.e. it should be a multiple of the number of SSBs per RACH occasion.

	msgA-DataScramblingIndex
Identifier used to initiate data scrambling (c_init) for MSGA PUSCH. If the field is absent the UE applies the value Physical cell ID (physCellID).

	msgA-DeltaPreamble
Power offset of msgA PUSCH relative to the preamble received target power (see TS 38.213 [13], clause 7.1). 

	msgA-TransformPrecoder
Enables or disables the transform precoder for MSGA transmission (see clause 6.1.3 of TS 38.214 [19]). If the parameter is not configured, the UE shall follow the parameter msg3-TransformPrecoder of 4-step type RA for the configured BWP for MSGA PUSCH if 4-step type RA is configured (i.e. if the msg3-Transform-Precoder is included then it shall be enabled, else disabled).



Option 1.B1
CFRA-TwoStep-r16 ::=                    SEQUENCE {
    occasionsTwoStepRA-r16                  SEQUENCE {
        rach-ConfigGenericTwoStepRA-r16         RACH-ConfigGenericTwoStepRA-r16,
        ssb-PerRACH-OccasionTwoStepRA-r16       ENUMERATED {oneEighth, oneFourth, oneHalf, one, 
                                                            two, four, eight, sixteen}                    OPTIONAL  -- Cond SSB-CFRA
    }                                                                                                     OPTIONAL, -- Need S
    msgA-CFRA-PUSCH-r16                     MsgA-PUSCH-Resource-r16,
    resourcesTwoStep-r16                    CHOICE {
        ssb                                     SEQUENCE {
            ssb-ResourceList                        SEQUENCE (SIZE(1..maxRA-SSB-Resources)) OF CFRA-SSB-Resource,
            ra-ssb-OccasionMaskIndex                INTEGER (0..15)
        },
        csirs                                   SEQUENCE {
            csirs-ResourceList                      SEQUENCE (SIZE(1..maxRA-CSIRS-Resources)) OF CFRA-CSIRS-Resource,
            rsrp-ThresholdCSI-RS                    RSRP-Range
        }
    },
	msgA-TransmformPrecoder-r16                    	ENUMERATED {enabled, disabled}                                OPTIONAL, -- Need R
    msgA-DataScramblingIndex-r16                   	INTEGER (0..1023)                                             OPTIONAL, -- Need S
    msgA-DeltaPreamble-r16                         	INTEGER (-1..6)                                               OPTIONAL  -- Need R
    ...
}
CFRA-SSB-Resource ::=           SEQUENCE {
    ssb                             SSB-Index,
    ra-PreambleIndex                INTEGER (0..63),
    ...,
	[[
	msgA-PUSCH-resource-Index-r16					INTEGER (0..3071) 	OPTIONAL	-- Cond 2StepCFRA 	Comment by ZTE: The max value is 192*16
	]]
}

CFRA-CSIRS-Resource ::=         SEQUENCE {
    csi-RS                          CSI-RS-Index,
    ra-OccasionList                 SEQUENCE (SIZE(1..maxRA-OccasionsPerCSIRS)) OF INTEGER (0..maxRA-Occasions-1),
    ra-PreambleIndex                INTEGER (0..63),
    ...
}

	MsgA-PUSCH-Config field descriptions 

	msgA-PUSCH-resource-Index
Identifies the index of the PUSCH resource used for MSGA CFRA. The PUSCH resource index indicates a valid PUSCH occasion (as specified in TS 38.213 [13], subclause 8.1A) and the associated DMRS resources corresponding to a PRACH slot. The PUSCH resource indexes are sequentially numbered and are mapped to valid PUSCH occasions corresponding to a PRACH slot which are ordered, first, in increasing order of frequency resource indexes for frequency multiplexed PUSCH occasions; second, in increasing order of DMRS resource indexes within a PUSCH occasion, where a DMRS resource index  is determined first in an ascending order of a DMRS port index and then in an ascending order of a DMRS sequence index, third in increasing order of time resource indexes for time multiplexed PUSCH occasions within a PUSCH slot and fourth, in increasing order of indexes for PUSCH slots. 



	CFRA-TwoStep field descriptions

	msgA-CFRA-PUSCH
PUSCH resource configuration(s) for msgA CFRA.

	occasionsTwoStepRA
RA occasions for contention free random access. If the field is absent, the UE uses the RA occasions configured in RACH-ConfigCommonTwoStepRA in the first active UL BWP.

	ra-SSB-OccasionMaskIndex
Explicitly signalled PRACH Mask Index for RA Resource selection in TS 38.321 [3]. The mask is valid for all SSB resources signalled in ssb-ResourceList.

	rach-ConfigGenericTwoStepRA
Configuration of contention free random access occasions for CFRA 2-step random access type. Except for msgA-TransMax, the network is not expected to configure msgA-preambleReceivedTargetPower, preambleTransMax, msgA-powerRampingStep and msgB-ResponseWindow within this field.

	ssb-PerRACH-OccasionTwoStep
Number of SSBs per RACH occasion for 2-step random access type.

	totalNumberOfTwoStepRA-Preambles
Total number of preambles used for contention free random access in the RACH resources defined in 2-step CFRA, excluding preambles used for other purposes (e.g. for SI request). If the field is absent but the field occasions is present, the UE may assume all the 64 preambles are for 2-step RA. The setting should be consistent with the setting of ssb-perRACH-OccasionTwoStep, if present, i.e. it should be a multiple of the number of SSBs per RACH occasion.

	msgA-DataScramblingIndex
Identifier used to initiate data scrambling (c_init) for msgA PUSCH. If the field is absent the UE applies the value Physical cell ID (physCellID).

	msgA-DeltaPreamble
Power offset of msgA PUSCH relative to the preamble received target power (see TS 38.213 [13], clause 7.1). 

	msgA-TransformPrecoder
Enables or disables the transform precoder for MsgA transmission (see clause 6.1.3 of TS 38.214 [19]). If the parameter is not configured, the UE shall follow the parameter msg3-TransformPrecoder of 4-step type RA for the configured BWP for msgA PUSCH if 4-step type RA is configured (i.e if the msg3-Transform-Precoder is included then it shall be enabled, else disabled).



Option 2
    occasionsTwoStepRA-r16                  SEQUENCE {
        rach-ConfigGenericTwoStepRA-r16         RACH-ConfigGenericTwoStepRA-r16,
        ssb-PerRACH-OccasionTwoStepRA-r16       ENUMERATED {oneEighth, oneFourth, oneHalf, one, 
                                                            two, four, eight, sixteen}                    OPTIONAL  -- Cond SSB-CFRA
    }                                                                                                     OPTIONAL, -- Need S
    msgA-CFRA-PUSCH-r16                     MsgA-PUSCH-Resource-r16,
    resourcesTwoStep-r16                    CHOICE {
        ssb                                     SEQUENCE {
            ssb-ResourceList                        SEQUENCE (SIZE(1..maxRA-SSB-Resources)) OF CFRA-SSB-Resource,
            ra-ssb-OccasionMaskIndex                INTEGER (0..15)
        },
        csirs                                   SEQUENCE {
            csirs-ResourceList                      SEQUENCE (SIZE(1..maxRA-CSIRS-Resources)) OF CFRA-CSIRS-Resource,
            rsrp-ThresholdCSI-RS                    RSRP-Range
        }
    },
	msgA-TransmformPrecoder-r16                    	ENUMERATED {enabled, disabled}                                OPTIONAL, -- Need R
    msgA-DataScramblingIndex-r16                   	INTEGER (0..1023)                                             OPTIONAL, -- Need S
    msgA-DeltaPreamble-r16                         	INTEGER (-1..6)                                               OPTIONAL  -- Need R
    ...
}

	MsgA-PUSCH-Resource field descriptions 

	guardBandMsgA-PUSCH	Comment by ZTE: This is not needed for CFRA. However, this is currently a mandatory field. 

We could make this Optional – Cond 2-stepCBRA 
PRB-level guard band between FDMed PUSCH occasions (see TS 38.213 [13], clause 8.1A).

	guardPeriodMsgA-PUSCH	Comment by ZTE: This is not needed for CFRA. However, this is currently a mandatory field. 

We could make this Optional – Cond 2-stepCBRA
Guard period between PUSCH occasions in the unit of symbols (see TS 38.213 [13], clause 8.1A).

	frequencyStartMsgA-PUSCH
Offset of lowest PUSCH occasion in frequency domain with respect to PRB 0 (see TS 38.213 [13], clause 8.1A). In case of CFRA, this is the offset to the configured PUSCH occasion with respect to PRB 0.

	interlaceIndexFirstPO-MsgA-PUSCH
Interlace index of the first PUSCH occasion in frequency domain if interlaced PUSCH is configured in case of CBRA. For 30kHz SCS only the integers 1, 2, 3, 4, 5 are applicable (see TS 38.213 [13], clause 8.1A). This refers to the configured PUSCH occasion in case of 2-step CFRA. 

	mappingTypeMsgA-PUSCH
PUSCH mapping type A or B. If the field is absent, the UE shall use the parameter msgA-PUSCH-TimeDomainAllocation (see TS 38.213 [13], clause 8.1A).

	msgA-Alpha
Dedicated alpha value for MsgA PUSCH. If value is absent, the UE shall use the value of msg3-Alpha if configured, else UE applies value 1 (see TS 38.213 [13], clause 7.1.1).

	msgA-DMRS-Config
DMRS configuration for msgA PUSCH (see TS 38.213 [13], clause 8.1A and TS 38.214 [19] clause 6.2.2).

	msgA-HoppingBits
Value of hopping bits to indicate which frequency offset to be used for second hop. See Table 8.3-1 in 38.213 [13].

	msgA-IntraSlotFrequencyHopping
Intra-slot frequency hopping per PUSCH occasion (see TS 38.213 [13], clause 8.1A).

	msgA-MCS
Indicates the MCS index for msgA PUSCH from the Table 6.1.4.1-1 for DFT-s-OFDM and Table 5.1.3.1-1 for CP-OFDM in 38.214 [19].

	msgA-PUSCH-TimeDomainAllocation
Indicates a combination of start symbol and length and PUSCH mapping type from the TDRA table (PUSCH-TimeDomainResourceAllocationList if provided in PUSCH-ConfigCommon, or in PUSCH-Config, or else the default Table 6.1.2.1.1-2 in 38.214 [19] is used if msgA-PUSCH-TimeDomainAllocation is not provided in PUSCH-ConfigCommon or in PUSCH-Config).

	msgA-PUSCH-TimeDomainOffset
A single time offset with respect to the start of each PRACH slot (with at least one valid RO), counted as the number of slots (based on the numerology of active UL BWP). See 38.213 [13], clause 8.1A.

	nrofDMRS-Sequences
Number of DMRS sequences for MsgA PUSCH for CP-OFDM. In case of single PUSCH configuration or if the DMRS symbols of multiple configurations are not overlapped, if the DMRS resources configured in one PUSCH occasion is no larger than 8 (for len2) or 4 (for len1), then only DMRS port is configured. In case of CFRA, the network sets the value of this field to one

	nrofInterlacesPerMsgA-PO
Number of consecutive interlaces per PUSCH occasion if interlaced PUSCH is configured. For 30kHz SCS only the integers 1, 2, 3, 4, 5 are applicable (see TS 38.213 [13], clause 8.1A).

	nrofMsgA-PO-FDM
The number of msgA PUSCH occasions FDMed in one time instance (see TS 38.213 [13], clause 8.1A). In case of CFRA, the network sets the value of this field to one

	nrofMsgA-PO-PerSlot
Number of time domain PUSCH occasions in each slot. PUSCH occasions including guard period are contiguous in time domain within a slot (see TS 38.213 [13], clause 8.1A). In case of CFRA, the network sets the value of this field to one. 

	nrofPRBs-PerMsgA-PO
Number of PRBs per PUSCH occasion (see TS 38.213 [13], clause 8.1A).

	nrofSlotsMsgA-PUSCH
Number of slots (in active UL BWP numerology) containing one or multiple PUSCH occasions, each slot has the same time domain resource allocation (see TS 38.213 [13], clause 8.1A). In case of CFRA, the network sets the value of this field to 1. 

	startSymbolAndLengthMsgA-PO
An index giving valid combinations of start symbol, length and mapping type as start and length indicator (SLIV) for the first msgA PUSCH occasion, for RRC_CONNECTED UEs in non-initial BWP as described in TS 38.214 [19] clause 6.1.2. The network configures the field so that the allocation does not cross the slot boundary. The number of occupied symbols excludes the guard period. If the field is absent, the UE shall use the value in msgA-PUSCH-TimeDomainAllocation (see TS 38.213 [13], clause 8.1A).



	MsgA-DMRS-Config field descriptions 

	msgA-DMRS-AdditionalPosition
Indicates the position for additional DM-RS. If the field is absent, the UE applies value pos2.

	msgA-MaxLength
indicates single-symbol or double-symbol DMRS. If the field is absent, the UE applies value len1.

	msgA-PUSCH-DMRS-CDM-group
1-bit indication of indices of CDM group(s). If the field is absent, then both CDM groups are used. In case of CFRA, the network sets the value of this field to 0.

	msgA-PUSCH-NrofPort
0 indicates 1 port per CDM group, 1 indicates 2 ports per CDM group. If the field is absent then 4 ports per CDM group are used. In case of CFRA, the network sets the value of this field to 0.	Comment by ZTE: The LS says “1”, but seems this should be 0 in ASN.1.  

	msgA-ScramblingID0
UL DMRS scrambling initialization for CP-OFDM. If the field is absent the UE applies the value Physical cell ID (physCellID). This is applicable for both 2-step CBRA and 2-step CFRA 

	msgA-ScramblingID1	Comment by ZTE: This field should be absent for CFRA. Currently, this is Optional, Need -S. We can clarify that the need -S behaviour is only for CBRA case. 
UL DMRS scrambling initialization for CP-OFDM. If the field is absent the UE applies the value Physical cell ID (physCellID). This is only applicable for 2-step CBRA.  




[bookmark: _Hlk41638313]Option 1.B1 + Option 2 (i.e. if proposal 3a is also agreed on top of proposal 3)
Option 1.B1
CFRA-TwoStep-r16 ::=                    SEQUENCE {
    occasionsTwoStepRA-r16                  SEQUENCE {
        rach-ConfigGenericTwoStepRA-r16         RACH-ConfigGenericTwoStepRA-r16,
        ssb-PerRACH-OccasionTwoStepRA-r16       ENUMERATED {oneEighth, oneFourth, oneHalf, one, 
                                                            two, four, eight, sixteen}                    OPTIONAL  -- Cond SSB-CFRA
    }                                                                                                     OPTIONAL, -- Need S
    msgA-CFRA-PUSCH-r16                     MsgA-PUSCH-Resource-r16,
    resourcesTwoStep-r16                    CHOICE {
        ssb                                     SEQUENCE {
            ssb-ResourceList                        SEQUENCE (SIZE(1..maxRA-SSB-Resources)) OF CFRA-SSB-Resource,
            ra-ssb-OccasionMaskIndex                INTEGER (0..15)
        },
        csirs                                   SEQUENCE {
            csirs-ResourceList                      SEQUENCE (SIZE(1..maxRA-CSIRS-Resources)) OF CFRA-CSIRS-Resource,
            rsrp-ThresholdCSI-RS                    RSRP-Range
        }
    },	msgA-TransmformPrecoder-r16                    	ENUMERATED {enabled, disabled}                                OPTIONAL, -- Need R
    msgA-DataScramblingIndex-r16                   	INTEGER (0..1023)                                             OPTIONAL, -- Need S
    msgA-DeltaPreamble-r16                         	INTEGER (-1..6)                                               OPTIONAL  -- Need R
    ...
}
CFRA-SSB-Resource ::=           SEQUENCE {
    ssb                             SSB-Index,
    ra-PreambleIndex                INTEGER (0..63),
    ...,
	[[
	msgA-PUSCH-resource-Index-r16					INTEGER (0..3071) 	OPTIONAL	-- Cond 2StepCFRA  	Comment by ZTE: The max value is 192*16
	]]
}

CFRA-CSIRS-Resource ::=         SEQUENCE {
    csi-RS                          CSI-RS-Index,
    ra-OccasionList                 SEQUENCE (SIZE(1..maxRA-OccasionsPerCSIRS)) OF INTEGER (0..maxRA-Occasions-1),
    ra-PreambleIndex                INTEGER (0..63),
    ...
}

	CFRA-SSB-Resource field descriptions

	msgA-PUSCH-resource-Index
Identifies the index of the PUSCH resource used for MSGA CFRA. The PUSCH resource index indicates a valid PUSCH occasion (as specified in TS 38.213 [13], subclause 8.1A) and the associated DMRS resources corresponding to a PRACH slot. The PUSCH resource indexes are sequentially numbered and are mapped to valid PUSCH occasions corresponding to a PRACH slot which are ordered, first, in increasing order of frequency resource indexes for frequency multiplexed PUSCH occasions; second, in increasing order of DMRS resource indexes within a PUSCH occasion, where a DMRS resource index  is determined first in an ascending order of a DMRS port index and then in an ascending order of a DMRS sequence index, third in increasing order of time resource indexes for time multiplexed PUSCH occasions within a PUSCH slot and fourth, in increasing order of indexes for PUSCH slots. For the case of contention free 2-step random access type, if this field is absent, the UE shall use the value 0. 



	Conditional Presence
	Explanation

	2StepCFRA
	The field is optionally present for the case of 2-step RA type contention free random access, Need S, otherwise it is absent.




	CFRA-TwoStep field descriptions

	msgA-CFRA-PUSCH
PUSCH resource configuration(s) for msgA CFRA.

	occasionsTwoStepRA
RA occasions for contention free random access. If the field is absent, the UE uses the RA occasions configured in RACH-ConfigCommonTwoStepRA in the first active UL BWP.

	ra-SSB-OccasionMaskIndex
Explicitly signalled PRACH Mask Index for RA Resource selection in TS 38.321 [3]. The mask is valid for all SSB resources signalled in ssb-ResourceList.

	rach-ConfigGenericTwoStepRA
Configuration of contention free random access occasions for CFRA 2-step random access type. Except for msgA-TransMax, the network is not expected to configure msgA-preambleReceivedTargetPower, preambleTransMax, msgA-powerRampingStep and msgB-ResponseWindow within this field.

	ssb-PerRACH-OccasionTwoStep
Number of SSBs per RACH occasion for 2-step random access type.

	totalNumberOfTwoStepRA-Preambles
Total number of preambles used for contention free random access in the RACH resources defined in 2-step CFRA, excluding preambles used for other purposes (e.g. for SI request). If the field is absent but the field occasions is present, the UE may assume all the 64 preambles are for 2-step RA. The setting should be consistent with the setting of ssb-perRACH-OccasionTwoStep, if present, i.e. it should be a multiple of the number of SSBs per RACH occasion.

	msgA-DataScramblingIndex
Identifier used to initiate data scrambling (c_init) for msgA PUSCH. If the field is absent the UE applies the value Physical cell ID (physCellID).

	msgA-DeltaPreamble
Power offset of msgA PUSCH relative to the preamble received target power (see TS 38.213 [13], clause 7.1). 

	msgA-TransformPrecoder
Enables or disables the transform precoder for MsgA transmission (see clause 6.1.3 of TS 38.214 [19]). If the parameter is not configured, the UE shall follow the parameter msg3-TransformPrecoder of 4-step type RA for the configured BWP for msgA PUSCH if 4-step type RA is configured (i.e if the msg3-Transform-Precoder is included then it shall be enabled, else disabled).






image1.emf
RO1

(SSB1)

RO2

(SSB2)

RO3

(SSB3)

RO4

(SSB4)

Slot x

(PRACH slot)

Slot y

BW of UL BWP

PRBs of PUSCH occasion (PO)

PO symbols

OFDM symbols of (PO)

Unused PRBs


Microsoft_Visio_Drawing1.vsdx
RO1
(SSB1)
RO2
(SSB2)
RO3
(SSB3)
RO4
(SSB4)
Slot x
(PRACH slot)

Slot y


BW of UL BWP


















PRBs of PUSCH occasion (PO)
PO symbols

OFDM symbols of (PO)

Unused PRBs



