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Introduction
This email discussion covers the MAC text proposal on beam selection during handover.
During the discussion a number of open issues were discussed
· Different thresholds for common SSB, dedicated SSB, dedicated CSI-RS
· Mapping beams and PREAMBLE_INDEX and/or RA occasion
· Different variants of the text proposal
The open issues are discussed in section 2, and two alternative text proposals are provided in sections 5 and 6.  
The following proposal can be agreed based on the comments received
Proposal 2: Wait for RAN1 to conclude on the mapping between beams and RACH resources, and add an editor’s note the text proposal to highlight this.
The topics to be discussed in RAN2#100 are summarized below:
Which thresholds should be specified?
Based on discussion in Section 2.1, we need to make a decision on which of the following thresholds are specified
· ssb-Threshold signaled in SIB1 for the contention based random access and in handover command for contention based random access
· ssb-dedicatedRACH-Threshold signaled in handover command for contention free random access with SSB
· csirs-dedicatedRACH-Threshold signaled in handover command for contention free random access with CSI-RS

Proposal 1: Address the thresholds for contention based and contention free random access in RAN2#100.
Should we use MAC internal variable for storing the 
Based on discussion in Section 2.3, there is an open issue on whether the MAC text proposal should be updated to use a MAC internal variable to store the random access resource corresponding to the selected beam. 
The two alternative text proposals highlighting approaches without MAC internal variable (Option 1, Section 5) and with MAC internal variable (Option 2, Section 6). 
Proposal 3:  Decide whether to use MAC internal variable to store the random access resource corresponding to the selected beam in RAN2#100.

Open issues
Thresholds for dedicated and common beams
RAN1 has agreed in RAN1 NR ad hoc #3 to a threshold for the SS block selection for initial access. This threshold is signalled in the system information and is valid for contention based random access.
Agreements:
· RMSI indicates only a single transmit power for SS blocks in Rel-15
· For initial access, threshold for SS block selection for RACH resource association is configurable by network, where the threshold is based on RSRP
· FFS details, including ping-pong effect handling 


In addition, RAN2 has agreed to a threshold for a beam selection during handover and SCG addition/change. 
Agreements
1	Dedicated RACH resources (if provided) where the beam quality measured on the associated NR-SS or CSI-RS is above a threshold are prioritized. Common NR-SS threshold and a dedicated NR-SS/CSI-RS threshold, if required, is configured in handover command.
2	The order to access the dedicated RACH resources is up to UE implementation 
=> 	RAN2 understanding that Common RACH configuration in the HO command should be the same as in system information (not to be captured in any specification)
The common and dedicated random access could either share one (common) threshold or have individual thresholds. Companies are requested to provide views on whether the threshold for common and dedicated beams should be the same or different.
Q1: Should the threshold for initial access and dedicated beams should be the same or different?
Based on the responses received, it seems necessary to clarify the different thresholds. In theory, there might be 4 different thresholds, namely
· ssb-commonRACH-Threshold signaled in SIB1 for the contention based random access
· ssb-commonRACH-Threshold signaled in handover command for contention based random access
· ssb-dedicatedRACH-Threshold signaled in handover command for contention free random access with SSB
· csirs-dedicatedRACH-Threshold signaled in handover command for contention free random access with CSI-RS

Based on earlier agreements, the network should signal the same value for ssb-commonRACH-Threshold in SIB1 and in handover command, and in any case the MAC behavior for first two should be identical, so the first two should be modelled with a single parameter (ssb-Threshold in current version of MAC specification).

The company positions are summarized below:

1. almost all companies (all but LGE and vivo) participating in the discussion indicated that csirs-dedicatedThreshold should be different from ssb-commonThreshold.
1. 5 companies (ZTE, Intel, Lenovo, InterDigital, Nokia) indicated that it might be sufficient to have a single threshold for contention free random access, namely dedicatedRACH-Threshold, applying to either SSB or CSI-RS based random access (as both cannot be both signaled in the same handover command simultaneously).
1. 4 companies (Qualcomm, Samsung, Fujitsu, Huawei) have also indicated that same threshold could be used for ssb-commonRACH-Threshold and ssb-dedicatedRACH-Threshold.

Given that there is no clear majority supporting any of the alternatives, it is proposed to resolve this issue during RAN2#100.
Proposal 1: Address the thresholds for contention based and contention free random access in RAN2#100.
 
	Company
	Same/different?
	Comment

	Nokia
	Different one is needed for CSI-RS. For SS block it needs to be provided in dedicated signalling and it does not matter whether it is the same or different.
	Separate, dedicated threshold is needed at least for CSI-RS beams as they have different characteristics from those of SS blocks. Since this needs to be anyway present in dedicated configuration, then we also think network should have a possibility to set separate threshold for SS blocks configured with CFRA resources.

	Qualcomm
	Depending on RS type of dedicated RACH resources (i.e. associated to NR-SS or CSI-RS)
	If dedicated RACH resources are associated to NR-SS, then we think the same threshold for initial access could be reused.
If dedicated RACH resources are associated to CSI-RS, then we think a different threshold from that for initial access could be separately configured in handover command because CSI-RS may have different periodicity and/or beam resolution from NR-SS.  

	Ericsson
	Different thresholds are needed at least for initial access and dedicated access using CSI-RS. 
	

	Panasonic
	Separate thresholds for initial access and dedicated beams.
	Separating the thresholds for initial access and dedicated beams can allow the network to configure different dedicated thresholds for different cases. For example, a lower dedicated threshold may be required if the network only configures the UE with very limited dedicated RACH resources. On the other hand, the threshold for the initial access is configured based on totally different considerations.

	ZTE
	A dedicated threshold configuration should be allowed for dedicated random access.
	Since the dedicated random access resources can be associated to either SS blocks or CSI-RS, only one configurable dedicated threshold is needed. Considering a similar threshold will be included in the RMSI and the RMSI will also be carried in the dedicated signalling for HO, the dedicated threshold should be an optional IE and the absence of the IE means the threshold in RMSI should be used instead. 

	Samsung
	Different thresholds are needed for CSI-RS and NR-SS.
	Agree with QC’s view.

	Intel
	Different thresholds for CSI-RS and NR-SS
	CSI-RS and NR-SS have different beam width and it is reasonable for the network to configure different threshold. Since dedicated RACH is only associated to SS block or CSI-RS (not both), one dedicated threshold is needed as stated in ZTE comment.

	Lenovo&MotoM
	Deferent thresholds for initial access and dedicated access
	If dedicated RACH resource is associated to CSI-RS, it is reasonable to configure different thresholds. 
If dedicated RACH resource is associated to SSB, it is also beneficial to allow gNB to configure different thresholds. The reason is that the relaxed threshold for dedicated RACH resource can also get the similar performance comparing to common RACH resource.

	Fujitsu
	Depending on how dedicated bean is identified.
	If the dedicated beam is identified by CSI-RS, the threshold can be different due to the different characteristics and configurations between CSI-RS and NR-SS. But if the dedicated beam is also identified by SSB, we don not see strong motivation to have different thresholds.

	LG
	The same threshold value is sufficient. 
	The intention of using the threshold is to pick a beam with proper quality. There wouldn’t be a motivation to have different criterion for CB/CF random access.

	vivo
	The same threshold value is sufficient.
	Agree with LG

	Huawei and HiSilicon
	The threshold(1) of NR-SS for initial access and NR-SS beams  associated with dedicated RACH resources can be the same, and the threshold(2) of the CSI-RS beam with the dedicated RACH resources can be different. 

	NR-SS and CSI-RS are likely from different bandwidth, with different periodicity and power. The measurement results on NR-SS and CSI-RS can be different which leads to different thresholds to represent the good level of NR-SS and CSI-RS respectively. We share the similar view as Qualcomm. We are fine with the two thresholds for NR-SS and CSI-RS respectively in current TP.

	Interdigital
	Separate thresholds are needed for dedicated RACH resources (either CSI-RS or NR-SS) and for the common NR-SS resources.
	We agree with ZTE that only a single threshold will need to be provided in the HO command for dedicated resources (CFRA) and the NW would control its value depending on whether the dedicated resources are NR-SS or CSI-RS.  A threshold for common resources (CBRA) should be provided to avoid that the UE needs to read the SI of the target cell. 

	CATT
	Threshold sets for SS block selection are provided via system info and dedicated signalling. The threshold provided with dedicated could be the same as broadcast or different up to the network.
Should use different thresholds between NR-SS and CSI-RS.
	For SS block selection, common NR-SS threshold (broadcasted in SI) could be used for both initial access and HO. If needed, gNB could configure another threshold value for a UE by dedicated signaling.

RAN1 should estimate the threshold values for SS block and CSI-RS. 



Mapping between selected beam and PREAMBLE_INDEX
The current L2 configuration text proposal in R2-1711968 provides for dedicated random access a mapping from the SSB-ID or CSI-RS ID to a dedicated preamble and physical RA configuration. 
CFRA-SSB-Resource::= SEQUENCE {
	ssb			SSB-ID,
	ra-PreambleIndex			INTEGER (0..XX)
-- 	PRACH configuration for SSB configuration (i.e. time and frequency location)
}

CFRA-CSIRS-Resource ::= SEQUENCE {
	csirs						CSIRS-ID, -- FFS where the CSI-RS are defined (e.g. MO)
	ra-PreambleIndex			INTEGER (0..XX)
-- 	PRACH configuration for CSIRS configuration (i.e. time and frequency location)
	ra-Resources				RA-Resources -- Definition FFS
}

Similarly, the common configuration contains a mapping from of the SSB index to preamble group A/B configuration and physical RA configuration. 
CBRA-SSB-Resource::= SEQUENCE {
	ssb			SSB-ID,
	preamblesGroupAConfig	SEQUENCE {
		ra-PreamblesGroupA	SetOfPreambles,
	}
	preamblesGroupBConfig	SEQUENCE {
		ra-PreamblesGroupB	SetOfPreambles,
	} OPTIONAL
-- 	PRACH configuration for SSB configuration (i.e. time and frequency location)

The mapping provided in the RRC configuration should provide a sufficient mapping from selected beam (i.e. SSB-ID or CSI-RS-ID) both to dedicated preamble and group A/B preambles.
Companies are kindly requested to verify that the mapping provided in RRC configuration is sufficient to map the selected beam to a PREAMBLE_INDEX.
Q2: Do you agree that that the mapping provided in RRC configuration is sufficient to map the selected beam to a PREAMBLE_INDEX?
The majority of the companies indicated that the mapping between beams and RACH resources is still being discussed in RAN1. However, it seems most of the companies still seemed to think that the MAC random access procedure can be progressed without exact RAN1 decisions. 
Proposal 2: Wait for RAN1 to conclude on the mapping between beams and RACH resources, and add an editor’s note the text proposal to highlight this.

	Company
	Yes/No?
	Comment

	Nokia
	Probably not, subject to RAN1 agreements
	RAN1 is still discussing how the mapping between beams and RACH resources is done and they are considering one-to-one, many-to-one, one-to-many mappings between beams and PRACH occasions and that might have an effect.

	Qualcomm
	Probably yes for drafting TP
	RAN1 has already started discussing the mapping rule from SSB to preamble index/RACH time-frequency resource.
In our understanding, such mapping rule could be included in RRC container of handover command. But the detailed mapping rule still needs to be finalized in RAN1. So we suggest to add the following editor notes:
“Editor's note: The detailed mapping rule between the selected beam to a PREAMBLE_INDEX will be finalized in RAN1.”

	Ericsson
	Yes
	Agree to the Editor’s note proposed by Qualcomm.

	Panasonic
	It is sufficient, but may not be optimized.
	Agree Nokia’s view.

	ZTE
	Most likely not, subject to RAN1 agreements
	We agree with Nokia that currently these aspects are being actively discussed in RAN1. Our preference is that the signalling to indicate the configuration should be aligned between CBRA and CFRA as much as possible. Given that RAN1 are currently discussing the configuration for CBRA (RAN1 intent to have a compact design on the RA configuration signalling to save the size of RMSI), we think we should not pre-empt RAN1 discussion on this and should align the actual signalling once the RAN1 discussion concludes. We could use the CBRA based configuration as the baseline and add/remove any configuration parameters needed for CFRA configuration. So, on this aspect, we prefer to wait for further input from RAN1.
In our understanding, RAN1 discusses a quite different configuration approach than proposed above. Instead of individually configuring RACH resources per SSB, all resources are configured jointly. Similarly, preambles associated with different SSBs are not configured separately per SSB, but rather configured jointly using a mapping rule. Furthermore, SSBs are not listed individually in the configuration (with SSB index), but jointly with an SSB bitmap.

	Samsung
	Depends on RAN1 agreements/progress
	1) For CBRA, in order to identify the DL TX beam, RAN1 has agreed that SS block can be associated with PRACH preambles and/or PRACH occasions i.e.
a) SS blocks can be mapped to PRACH preambles OR
b) SS blocks can be mapped to PRACH Occasions OR
c) SS blocks can be mapped to PRACH Occasions and PRACH preambles
The text proposal in R2-1711968 assumes only c), which is not correct.
2. For CFRA, RAN1 has not yet decided whether dedicated preamble(s) or dedicated RACH occasions or both will be configured. The text proposal in R2-1711968 assumes both dedicated preambles and dedicated RACH occasions are configured, which is not correct.

	Intel
	Depending on RAN1 agreement
	Agree with Samsung comments

	Lenovo&MotoM
	Depending on RAN1 discussion
	It was agreed in RAN1#AH2 that A set of dedicated RACH resources (FFS: time/frequency/sequence). This FFS has not been resolved so far. Now, RAN1 is discussing this FFS in the email discussion RAN1#90bis-NR-08.
[bookmark: OLE_LINK70][bookmark: OLE_LINK71]Therefore, RAN1 has not decided that dedicated RACH resource is associated to sequence domain or time-frequency or both. 

	Fujitsu
	Probably not, subject to RAN1 agreements
	Agree with Nokia.

	LG
	Probably yes.
	The provided RRC structure could be used as a baseline.

	vivo
	Yes
	Agree with QC.

	Huawei and HiSilicon
	The mapping in RRC ASN.1 at current stage of TP is fine, but for MAC spec., mapping beam with only PREAMBLE_INDEX appears incomplete. 
	We still need RAN1 agreement on the definition of “access resource” including its format. We expect the unique ID of the reference signal of the beam can represent the beam and can be used as the pointer to a structure which contains the beam associated RACH resources including the time/frequency resources. After a suitable beam is selected for access at the MAC, the SSB-ID or CSIRS-ID corresponding to the RS of the beam can be used to address to the RACH time/frequency resources.


	Interdigital
	Yes
	We agree with QC and we are ok with the editor’s note.

	CATT
	Wait for RAN1
	Agree with Nokia


Text proposal for MAC
The updated text proposal is provided in section 3. In order to avoid conflicting edits, companies are asked to provide their comments in the table below instead of modifying the text proposal. 
Q3: Please provide any comments and improvement proposals to the text proposal in Section 3 using table below. 
[bookmark: _Hlk498516648]The text proposal has gone through a major rewrite during the email discussion, and has been aligned with latest 38.321 version. Most of the comments received during the discussion have been addressed in the various revisions of the text, but (in addition to the issue on number of thresholds in section 2.1) there is an open issue on whether the MAC text proposal should be updated to use a MAC internal variable to store the random access resource corresponding to the selected beam. 
The two alternative text proposals highlighting approaches without MAC internal variable (Option 1, Section 5) and with MAC internal variable (Option 2, Section 6). 
Proposal 3:  Decide whether to use MAC internal variable to store the random access resource corresponding to the selected beam in RAN2#100.
	Company
	Comment

	Nokia
	1. PDCCH order should not be removed. That is not in the scope of this email discussion and RAN1 is already discussing details of PDCCH order based random access.

2. “SSB whose quality”  quality should be changed to actual quantity (i.e. SS-RSRP) agreed for the threshold by RAN1. All the occurrences of “quality” should be changed accordingly and obviously be based on CSI-RSRP for CSI-RS related events.

3. “where an SSB index is considered suitable if it is corresponding to a SSB whose quality measured on the associated NR-SS is above threshold_1;”  we suggest to remove the “measured on the associated NR-SS” which seems not to give any additional information to MAC as L1 does the measuring. Similar change should be done for CSI-RS part as well as common RA selection part.

4. As mentioned in answer to Q1 thresholds need to be different for SS blocks and CSI-RS so the “threshold” also for CSI-RS part could be highlighted and put an Editor’s Note.

5. It seems to us that we will need the suitable SSB selection also after “2> else (i.e. Msg3 is being retransmitted):” if using the proposed approach. However, we suggest to take the approach proposed by TS 38.321 rapporteur in the recent specification update proposal, i.e., put the SS block selection after the preamble group selection which makes it more streamlined and clear:

2>	if the association between Random Access Preambles and SS blocks is configured:
3>	select a SS block with SS-RSRP above ssb-Threshold;
3>	select a ra-PreambleIndex randomly with equal probability from the random access preambles associated with the selected SS block within the selected group;
2>	else:
3>	select a ra-PreambleIndex randomly with equal probability from the random access preambles within the selected group;
6. If the proposal 5 is not acceptable, in the following fragment all conditions / procedures should be moved one level of sub-clause “to the left” should be level >3 and >4) instead of >4 and >5.
4>	if Random Access Preambles group B exists on the selected SSB; and
4>	if the potential Msg3 size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than ra-Msg3SizeGroupA on the selected SSB:
5>	select the Random Access Preambles group B;
4> else:
5>	select the Random Access Preambles group A.
7. ra-Msg3SizeGroupA - is this something needed per SS block? We think one value per cell is enough and suggest to remove “on the selected SSB” (depending on the proposal 5).

	Qualcomm
	Please see our comments in Question 2.

	Panasonic
	2>	else if the list of contention free RA resources contains a list of CSI-RS indices, select a suitable CSI-RS index from the set of explicitly provided CSI-RS indices, where a CSI-RS index is considered suitable if it is corresponding to a CSI-RS whose quality measured on the associated NR-SS “CSI-RS” is above a threshold “1”;

	ZTE
	As indicated by Nokia, it seems there is an overlap between this email discussion and the email discussion “[99bis#12][NR UP/MAC] – Running TS 38.321” , which also capture the beam selection operation but in an different way. 
For the text proposal, we think the text proposal provided in [99bis#12] looks simpler and clearer. Also considering that there are still some open issues being discussed in RAN1, we think we can take the description given in [99bis#12] as baseline and revise it, if necessary, once more inputs from RAN1 are received.

	
Samsung
	
1. PDCCH order: Agree with Nokia that PDCCH order should not be removed. This is not in scope of this email discussion.

2. ‘Quality’ for SS block selection: Quality is ‘SS block RSRP’ according to RAN1. So ‘SS block RSRP’ should be used.

3. a) Suitability is about the SS block/CSI-RS and not index. Index is just an identifier of a suitable SS block/CSI-RS. UE select a suitable SS block (i.e. SS block above a threshold).  
b) We also do not know how the mapping between SS block/CSI-RS and RACH preambles/occasions will be configured. RAN1 is still discussing the parameters to signal the same.
So the text can be changed as follows:

Current Text 1:
“if the list of contention free RA resources contains a list of SSB indices, select a suitable SSB index from the set of explicitly provided SSB indices, where an SSB index is considered suitable if it is corresponding to a SSB whose quality measured on the associated NR-SS is above threshold_1;”

Modified Text 1:
“ if the contention free RA resources associated with SS blocks is configured, select a SS block with SS block RSRP above ssb-Threshold”


	
	Current Text 2:
else if the list of contention free RA resources contains a list of CSI-RS indices, select a suitable CSI-RS index from the set of explicitly provided CSI-RS indices, where a CSI-RS index is considered suitable if it is corresponding to a CSI-RS whose quality measured on the associated CSI-RS is above a threshold;

Modified Text 2:
“else if the contention free RA resources associated with CSI-RSs is configured, select a CSI-RS with CSI-RS RSRP above a threshold”

Current Text 3:
2>	if a suitable index was selected, set the PREAMBLE_INDEX to the ra-PreambleIndex corresponding to the selected index;
Modified Text 3:
2>	if a SS block or CSI-RS is selected, set the PREAMBLE_INDEX to the ra-PreambleIndex corresponding to the selected SS block or CSI-RS in contention free RA resources;

4. According to current formulation, If the condition ‘list of contention free RA resources has been explicitly provided by RRC’ is TRUE, UE can not execute operations defined for CBRA. This is not correct as UE needs to execute operations defined for CBRA in case list of contention free RA resources has been explicitly provided by RRC but none of the SSBs or CSI-RSs from the list of explicitly provided contention free RA resources was suitable. This problem can be solved as follows:

Current Text
1> else if no list of contention free RA resources was explicitly provided by RRC or if none of the SSBs or CSI-RS from the list of explicitly provided contention free RA resources was suitable:
Modified Text
1> if contention free RA resources are not explicitly provided by RRC or if none of the SSBs or CSI-RSs associated with contention free RA resources are above the configured threshold:

5. The TP assumes that in case of CFRA, RA resources are either associated with SS blocks or CSI-RSs. However in case of deployment with no beams, there may not be any association between RACH resources and SS blocks. A single dedicated preamble can be configured as in LTE in this case.


Current Text:

1>	if the list of contention free RA resources has been explicitly provided by RRC:
2> ………
Modified Text:
1> if the ra-PreambleIndex has been explicitly provided by either PDCCH or RRC, and it is not 0b000000:
2>	set the PREAMBLE_INDEX to the signalled ra-PreambleIndex;
1>	else if the contention free RA resources associated with SS blocks or CSI-RS has been explicitly provided by RRC:
2> ……………;


6. The details of CB RA is not in scope of this email discussion. CB RA is already covered and discussed as part of 38.321 draft TP. There are some open issues (related to preamble group selection) which I assume will be discussed/resolved in user plane session in next meeting. In this TP no change is needed. 
Comment on text changes for CBRA: 
a) We do not agree that in case of CB RA, SS block selection is only in case Msg3 has not yet been transmitted. According to RAN1, UE should use a suitable SS block for every PRACH (re-) transmission.
b) Whether to determine preamble group (A or B) based on select SS block, depends on whether preamble group B (if present) is present for each SS block or not? This needs further discussion in UP session in RAN2.


	Intel
	

	Fujitsu
	The current TP seems not exactly captured the RAN1 agreement on the beam selection in case of handover:
Agreements:
•At least for handover case, a source cell can indicate in the handover command, 
•Association between RACH resources and CSI-RS configuration(S)
•Association between RACH resources and SS blocks
•A set of dedicated RACH resources (FFS: time/frequency/sequence)
•Note that above CSI-RS configuration is UE-specifically configured
The agreement is only talking about “RACH resources” and not talking about “contention-free RACH resources”. In addition, from the MAC point of view, the MAC is not normally taking care if the RACH resources are contention-free or contention-base. From these perspectives, “contention-free RACH resources” would be replaced with “RACH resources”. Details of resources (dedicated time/frequency/sequence) would be captured in RAN1 specs.

	LG
	1. With the current TP, MAC doesn’t perform ‘1> else if the contention free PRACH resources associated with SS blocks have been explicitly provided by RRC’ because MAC performs the first if clause as well. So, we added one more condition for the first if clause in order not to perform the first if clause in case SS block or CSI-RS is provided by RRC.
The changes made by LG is highlighted with Green.
1> if the ra-PreambleIndex has been explicitly provided by either PDCCH or RRC, and:
1> if the ra-PreambleIndex it is not 0b000000, and:
1> if PRACH resource associated with SS blocks have not been provided by RRC:
2>	set the PREAMBLE_INDEX to the signalled ra-PreambleIndex;
2. In legacy, MAC has not differentiate contention free PRACH resources and contention based PRACH resources. Do you assume that UE by itself implicitly know that the PRACH resources are contention free or contention based? Or do you think RRC explicitly indicates whether the PRACH resources are contention free or contention based?
3. For determination of next available PRACH, if MAC selected SS block or CsI-RS, there is always an association between PRACH occasion and SS block/CSI-RS, thus we modified the sentence to remove redundancy
The changes made by LG is highlighted with Green.
1>	if an SS block or CSI-RS is selected above and an association between PRACH occasions and SS blocks is configured:
2>	determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SS block or the selected CSI-RS;
1> else if a CSI-RS is selected above and association between PRACH occasions and CSI-RSs is configured:
2>determine the next available PRACH occasion from the PRACH occasions corresponding to the selected CSI-RS;
1>	else:
2>	determine the next available PRACH occasion;


	vivo
	Not sure how the MAC gets the measurement result of SSB or CSI-RS. In the current MAC specification, there is no way for the MAC to get the RSRP of SSB or CSI-RS.

	Huawei and HiSilicon
	The following comments are on the TP new text:
1. We are ok to separate PDCCH part out, but dedicated resources in RRC should be treated per RAN2 agreement. We suggest to remove “RRC” in the text:
 
1> if the ra-PreambleIndex has been explicitly provided by either PDCCH or RRC, and it is not 0b000000:

2. Based on the beam/RS-ID and RACH resources mapping specified in ASN.1, we would clearly specify the association between RACH resources and RS-ID for whichever RACH resource structure defined by RAN1. We feel the proposed MAC treatment is more focused on preamble setting and is not clear for the RA time/frequency resources of the selected beam. We suggest to define a variable RA_RESOURCES_INDEX in MAC and using RS-ID to index to the RACH time/frequency resources provided from RRC. Here are our proposed changes (major changes are highlighted in yellow.

In section 5.1.1, add:

Modify the parameter descriptions:
-	rsrp-ThresholdSSBlock: an RSRP threshold for the selection of the suitable SS block and corresponding PRACH resource;
-	rsrp-ThresholdCSI-RS: an RSRP threshold for the selection of the suitable CSI-RS;
Add to the UE variable list a new one:
RA_RESOURCES_INDEX
In section 5.1.2

For SSB, after the sentence:

2>set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SS block;
Add a sentence:
2>set the RA_RESOURCES_INDEX to the ssb-ID corresponding to the selected SS block;

Change:
2>	determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SS block;
To:
2>	determine the next available dedicated PRACH occasion from the PRACH occasions permitted by the RA_RESOURCES_INDEX setting to ssb_ID of the selected SS block;

For CSI-RS, after the sentence:

2>set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected CSI-RS;
Add a sentence:
2>set the RA_RESOURCES_INDEX to the csi-rs-ID corresponding to the selected CSI-RS;

Change:
2>	determine the next available PRACH occasion from the PRACH occasions corresponding to the selected CSI-RS
To:
2>	determine the next available dedicated PRACH occasion from the PRACH occasions permitted by the RA_RESOURCES_INDEX setting to csi-rs-ID of the selected CSI-RS;

In section 5.1.3, change:
1>	instruct the physical layer to transmit the preamble using the selected PRACH, corresponding RA-RNTI, PREAMBLE_INDEX and PREAMBLE_RECEIVED_TARGET_POWER.
To:
1>	instruct the physical layer to transmit the preamble using the selected PRACH, corresponding RA-RNTI, RA_RESOURCES_INDEX, PREAMBLE_INDEX and PREAMBLE_RECEIVED_TARGET_POWER.


3. The new text seems redundant on threshold test. We suggest further simplify it. For SSB, Change:
1> else if the contention free RA resources associated with SS blocks have been explicitly provided by RRC and at least one SS block with SS-RSRP above ssb-Threshold amongst the associated SS blocks is available:
2> select an SS block with SS-RSRP above ssb-Threshold amongst the associated SS blocks; 
       To:
1> else if the contention free RA resources associated with SS blocks have been explicitly provided by RRC and an SS block’s SS-RSRP is above rsrp-ThresholdSSBlock:
2> select the SS block associated beam as suitable for access; 
For CSI-RS, Change:
1> else if the contention free RA resources associated with CSI-RSs have been explicitly provided by RRC and at least one CSI-RS with CSI- RSRP above csi-Threshold amongst the associated CSI-RSs is available:
2>    select a CSI-RS with CSI- RSRP above a csi-Threshold amongst the associated CSI-RSs;
To:
1> else if the contention free RA resources associated with CSI-RSs have been explicitly provided by RRC and a CSI-RS’s CSI- RSRP is above rsrp-ThresholdCSI-RS:
2>    select the CSI-RS associated beam as suitable for access;
4. Since it is more often the dedicated RACH resources are associated with CSI-RSs rather than SSBs, it seems slightly better to switch the order of the text for SSB vs CSI-RS. We have the complete text for CFRA:
1> else if the contention free RA resources associated with CSI-RSs have been explicitly provided by RRC and a CSI-RS’s CSI- RSRP is above rsrp-ThresholdCSI-RS:
2>    select the CSI-RS associated beam as suitable for access;
2>set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected CSI-RS;

2>set the RA_RESOURCES_INDEX to the csi-rs-ID  corresponding to the selected CSI-RS;

1> else if the contention free RA resources associated with SS blocks have been explicitly provided by RRC and an SS block’s SS-RSRP is above rsrp-ThresholdSSBlock:
2> select the SS block associated beam as suitable for access;
2>set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SS block;

2>set the RA_RESOURCES_INDEX to the ssb-ID corresponding to the selected SS block;
…
1>	if a CSI-RS is selected above:
2>	determine the next available dedicated PRACH occasion from the PRACH occasions permitted by the RA_RESOURCES_INDEX setting to csi-rs-ID of the selected CSI-RS;
1>	else if: an SS block is selected above
2>	determine the next available dedicated PRACH occasion from the PRACH occasions permitted by the RA_RESOURCES_INDEX setting to ssb-ID of the selected SS block;




	Interdigital
	1. Suggest to change: “at least one SS block with SS-RSRP above ssb-Threshold amongst the associated SS blocks is available:” to
“at least one SS block has SS-RSRP above ssb-Threshold”, for simplification of the text.  
2. Same suggested change to 1. for the CSI-RS clause.


	CATT
	We are fine with the TP in Section 5.



[bookmark: _Ref189046994]Void

Void

Text Proposal for MAC (Option 1)
5.1.2	Random Access Resource selection
The MAC entity shall:
1>	if the ra-PreambleIndex has been explicitly provided by either PDCCH or RRC, and;
1>	if it  the ra-PreambleIndex is not 0b000000, and:;
1> if PRACH resource associated with SS blocks have not been provided by RRC:
2>	set the PREAMBLE_INDEX to the signalled ra-PreambleIndex;
1> else if the contention free PRACH resources associated with SS blocks have been explicitly provided by RRC and at least one SS block with SS-RSRP above dedicatedRACH-Threshold amongst the associated SS blocks is available:
2> select an SS block with SS-RSRP above dedicatedRACH-Threshold amongst the associated SS blocks;
2> set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SS block;
1> else if the contention free PRACH resources associated with CSI-RSs have been explicitly provided by RRC and at least one CSI-RS with CSI- RSRP above dedicatedRACH-Threshold amongst the associated CSI-RSs is available:
2>    select a CSI-RS with CSI- RSRP above dedicatedRACH-Threshold amongst the associated CSI-RSs;
2>    set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected CSI-RS;
Editor's note: The detailed mapping rule between the selected beam to a PREAMBLE_INDEX will be finalized in RAN1.
Editor’s note: The text above may need to be revised once RRC information elements for contention free and contention based PRACH resources are known
1>	else:
2>	select a SS block with SS-RSRP above ssb-Threshold;
Editor's note: RAN2 can discuss further whether ssb-Threshold is mandatory or not. Also, the case when multiple SS blocks are above the ssb-Threshold can be discussed later.
2>	if Msg3 has not yet been transmitted:
3>	if Random Access Preambles group B exists; and
3>	if the potential Msg3 size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than ra-Msg3SizeGroupA and the pathloss is less than PCMAX,c (of the Serving Cell performing the Random Access Procedure) – ra-PreambleInitialReceivedTargetPower:
Editor's note: from the LS R1-1716932, Editor understands that only ra-PreambleInitialReceivedTargetPower is discussed in RAN1, so deltaPreambleMsg3, messagePowerOffsetGroupB in LTE are not captured. RAN2 confirmation requires.
4>	select the Random Access Preambles group B;
3> else:
4>	select the Random Access Preambles group A.
2> else (i.e. Msg3 is being retransmitted):
3>	select the same group of Random Access Preambles as was used for the preamble transmission attempt corresponding to the first transmission of Msg3.
2>	if the association between Random Access Preambles and SS blocks is configured:
3>	select a ra-PreambleIndex randomly with equal probability from the random access preambles associated with the selected SS block and the selected group;
2>	else:
3>	select a ra-PreambleIndex randomly with equal probability from the random access preambles within the selected group;
2>	set the PREAMBLE_INDEX to the selected ra-PreambleIndex;
Editor's note: the updates above are based on the following RAN1 agreements and the LS R1-1716932:
-	For contention-based random access, an association between an SS block in the SS burst set and a subset of RACH resources and/or preamble indices is configured by a set of parameters in RMSI.
-	For initial access, threshold for SS block selection for RACH resource association is configurable by network, where the threshold is based on RSRP.
1>	if the association between PRACH occasion and an SS blocks is configuredselected above and an association between PRACH occasions and SS blocks is configured:
2>	determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SS block;
1>	else if a CSI-RS is selected above and an association between PRACH occasions and CSI-RSs is configured:
2>	determine the next available PRACH occasion from the PRACH occasions corresponding to the selected CSI-RS;
1>	else:
2>	determine the next available PRACH occasion;
Editor's note: the order of procedure (e.g. selection of SS block) can be re-arranged later.
1> perform the Random Access Preamble transmission procedure (see subclause 5.1.3).
Text Proposal for MAC (Option 2)
[bookmark: _Toc497230284]5.1	Random Access procedure
[bookmark: _Toc497230285]5.1.1	Random Access procedure initialization
The Random Access procedure described in this subclause is initiated by a PDCCH order, by the MAC entity itself, or by RRC for the events in accordance with TS 38.300 [2]. There is only one Random Access procedure ongoing at any point in time in a MAC entity. The Random Access procedure on an SCell other than PSCell shall only be initiated by a PDCCH order with ra-PreambleIndex different from 0b000000. 
NOTE:	If the MAC entity receives a request for a new Random Access procedure while another is already ongoing in the MAC entity, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure (e.g. for SI request).
Editor's note: Editor thinks RAN1 agreements imply PDCCH order as in LTE even though 38.213 does not capture it yet. To be confirmed by RAN2.
RRC configures the following parameters for the Random Access procedure:
-	prach-ConfigIndex: the available set of PRACH resources for the transmission of the Random Access Preamble;
-	ra-PreambleInitialReceivedTargetPower: initial preamble power;
-	ssb-Threshold: an RSRP threshold for the selection of the SS block and corresponding PRACH resource;
-	ra-PreamblePowerRampingStep: the power-ramping factor;
-	ra-PreambleIndex: Random Access Preamble;
-	ra-PreambleTx-Max: the maximum number of preamble transmission;
-	the groups of Random Access Preambles (i.e. Random Access Preambles group A and Random Access Preambles group B) and the set of available Random Access Preambles in each group (SpCell only);
-	if Random Access Preambles group B exists:
-	ra-Msg3SizeGroupA: the threshold to determine the groups of Random Access Preambles;
-	the set of Random Access Preambles for SI request and corresponding PRACH resource(s), if any;
-	ra-ResponseWindow: the time window to monitor RA response(s);
-	ra-ContentionResolutionTimer: the Contention Resolution Timer (SpCell only).
-	rsrp-ThresholdSSBlock: an RSRP threshold for the selection of the suitable SS block and corresponding PRACH resource;
-	rsrp-ThresholdCSI-RS: an RSRP threshold for the selection of the suitable CSI-RS;

In addition, the following information for related Serving Cell is assumed to be available for UEs:
-	if Random Access Preambles group B exists:
-	PCMAX,c: the configured UE transmitted power of the Serving Cell performing the Random Access Procedure.
The following UE variables are used for the Random Access procedure:
-	PREAMBLE_INDEX;
-	PREAMBLE_TRANSMISSION_COUNTER;
-	PREAMBLE_POWER_RAMPING_COUNTER;
-	PREAMBLE_RECEIVED_TARGET_POWER;
-	PREAMBLE_BACKOFF;
-	RA_RESOURCES_INDEX;
-	TEMPORARY_C-RNTI.
The Random Access procedure is initiated as follows:
The MAC entity shall:
1>	flush the Msg3 buffer;
1> set the PREAMBLE_TRANSMISSION_COUNTER to 1;
1>	set the PREAMBLE_POWER_RAMPING_COUNTER to 1;
1>	set the PREAMBLE_BACKOFF to 0 ms;
1>	perform the Random Access Resource selection procedure (see subclause 5.1.2).
Editor's note: beamforming aspect may impact to RA procedure across subclause 5.1, but RAN1 inputs would be further required.
Editor's note: SUL may impact to RA procedure depending on the RAN1/2 discussion.
Editor's note: Differentiation of backoff parameter and/or power ramping will be supported, but details to be discussed next year.
5.1.2	Random Access Resource selection
The MAC entity shall:
1>	if the ra-PreambleIndex has been explicitly provided by either PDCCH or RRC, and;
1>	if it  the ra-PreambleIndex is not 0b000000, and:;
1> if PRACH resource associated with SS blocks have not been provided by RRC:
2>	set the PREAMBLE_INDEX to the signalled ra-PreambleIndex;
1> else if the contention free PRACH resources associated with SS blocks have been explicitly provided by RRC and at least one SS block with SS-RSRP above ssb-dedicatedRACH-Threshold amongst the associated SS blocks is available:
2> select an SS block with SS-RSRP above ssb-dedicatedRACH-Threshold amongst the associated SS blocks;
2> set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SS block;
2>	set the RA_RESOURCES_INDEX to the ssb-ID corresponding to the selected SS block;
1> else if the contention free PRACH resources associated with CSI-RSs have been explicitly provided by RRC and at least one CSI-RS with CSI- RSRP above csi-dedicatedRACH-Threshold amongst the associated CSI-RSs is available:
2>    select a CSI-RS with CSI- RSRP above a csi-dedicatedRACH-Threshold amongst the associated CSI-RSs;
2>    set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected CSI-RS;
2>	set the RA_RESOURCES_INDEX to the csi-rs-ID corresponding to the selected CSI-RS;
Editor's note: The detailed mapping rule between the selected beam to a PREAMBLE_INDEX will be finalized in RAN1.
Editor’s note: The text above may need to be revised once RRC information elements for contention free and contention based PRACH resources are known
1>	else:
2>	select a SS block with SS-RSRP above ssb-Threshold;
Editor's note: RAN2 can discuss further whether ssb-Threshold is mandatory or not. Also, the case when multiple SS blocks are above the ssb-Threshold can be discussed later.
2>	if Msg3 has not yet been transmitted:
3>	if Random Access Preambles group B exists; and
3>	if the potential Msg3 size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than ra-Msg3SizeGroupA and the pathloss is less than PCMAX,c (of the Serving Cell performing the Random Access Procedure) – ra-PreambleInitialReceivedTargetPower:
Editor's note: from the LS R1-1716932, Editor understands that only ra-PreambleInitialReceivedTargetPower is discussed in RAN1, so deltaPreambleMsg3, messagePowerOffsetGroupB in LTE are not captured. RAN2 confirmation requires.
4>	select the Random Access Preambles group B;
3> else:
4>	select the Random Access Preambles group A.
2> else (i.e. Msg3 is being retransmitted):
3>	select the same group of Random Access Preambles as was used for the preamble transmission attempt corresponding to the first transmission of Msg3.
2>	if the association between Random Access Preambles and SS blocks is configured:
3>	select a ra-PreambleIndex randomly with equal probability from the random access preambles associated with the selected SS block and the selected group;
2>	else:
3>	select a ra-PreambleIndex randomly with equal probability from the random access preambles within the selected group;
2>	set the PREAMBLE_INDEX to the selected ra-PreambleIndex;
Editor's note: the updates above are based on the following RAN1 agreements and the LS R1-1716932:
-	For contention-based random access, an association between an SS block in the SS burst set and a subset of RACH resources and/or preamble indices is configured by a set of parameters in RMSI.
-	For initial access, threshold for SS block selection for RACH resource association is configurable by network, where the threshold is based on RSRP.
1>	if the association between PRACH occasion and an SS blocks is configuredselected above and an association between PRACH occasions and SS blocks is configured:
2>	determine the next available dedicated PRACH occasion from the PRACH occasions permitted by the RA_RESOURCES_INDEX setting to ssb_ID corresponding to the selected SS block;
1>	else if a CSI-RS is selected above and an association between PRACH occasions and CSI-RSs is configured:
2>	determine the next available dedicated PRACH occasion from the PRACH occasions permitted by the RA_RESOURCES_INDEX setting to csi-rs-ID to the selected CSI-RS;
1>	else:
2>	determine the next available PRACH occasion;
Editor's note: the order of procedure (e.g. selection of SS block) can be re-arranged later.
1> perform the Random Access Preamble transmission procedure (see subclause 5.1.3).
[bookmark: _Toc497230287]5.1.3	Random Access Preamble transmission
The MAC entity shall, for each preamble:
1>	set PREAMBLE_RECEIVED_TARGET_POWER to ra-PreambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) * powerRampingStep;
Editor's note: still the above equation needs to be confirmed by having RAN1 input.
Editor's note: the text should be clarified further regarding multiple preamble transmission case.
1>	compute the RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted as follows [TBD]:
Editor's note: RA-RNTI calculation equation will be placed here. At least time and frequency is used in the RA-RNTI formula.
1>	instruct the physical layer to transmit the preamble using the selected PRACH, corresponding RA-RNTI, RA_RESOURCES_INDEX, PREAMBLE_INDEX and PREAMBLE_RECEIVED_TARGET_POWER.

