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The email discussion [Post116-e][514][RACH partitioning] Signaling design (Ericsson) discussed some RRC aspects of PRACH partition, but not all the issues are settled. This contribution express some view on the proposals of moderator’s summary and draft RRC CR.
Discussion
In general we are fine with signalling structure of the draft running CR during the email discussion. But there are some issues to clarify.
Here is the top level structure in draft running CR:
RACH-ConfigCommon-r17  ::=	SEQUENCE {
	rach-ConfigID-r17						INTEGER(1..maxRACHAdditionalRACH-r17)
	rach-ConfigCommon-r17		RACH-ConfigCommon				OPTIONAL,	-- Need M
	msgA-ConfigCommon-r176     MsgA-ConfigCommon-r16			OPTIONAL,	--Cond pCellOnly2
	featureCombination-r17		FeatureCombination-r17			OPTIONAL, -- Need M 
	... 
}
The rach-ConfigGeneric is mandatory within IE structure RACH-ConfigCommon, where IEs defining ROs are also mandatory inside. It means there must be ROs defined by IE rach-ConfigCommon-r17 if it presents. Although   rach-ConfigGenericTwoStepRA-r16 is also mandatory present within RACH-ConfigCommonTwoStepRA-r16, but the IEs to define ROs are optional. It means the ROs could not be there even the IE msgA-ConfigCommon-r17 is present in top level.  
RAN2 agreed at last meeting:
· As a baseline, multiple "RA partitions" for one RA type which map to the same feature/feature combination is not supported on a given BWP.  FFS if there is any special use case that requires multiple RA partition configuration
It means for one specific feature/feature combination, its “RA partition” should be either located within rach-ConfigCommon-r17 or msgA-ConfigCommon-r17 but not both, if ROs are also defined by msgA-ConfigCommon-r17. 
Proposal 1: new ROs for Re17 RACH partition is defined by rach-ConfigCommon-r17 or rach-ConfigCommon-r17& msgA-ConfigCommon-r17. In later case one RACH partition can only be located in ROs defined either by rach-ConfigCommon-r17 or msgA-ConfigCommon-r17
In legacy msgA-ConfigCommon-r16, msgA-SSB-SharedRO-MaskIndex-r16 is configured in case 2-step RACH resource is not configured separately. But for Rel17 RACH partition this parameter doesn’t mean anything because both 4-step RACH resource and 2-step RACH resource can be allocated in ROs defined by msgA-ConfigCommon-r17. For one specific feature/feature combination, how to share ROs is defined by the parameter SSB- SharedRO-MaskIndex-r16 inside FeatureCombinationPreambles-r17. So if no RO is defined by msgA-ConfigCommon-r17, then msgA-SSB-SharedRO-MaskIndex-r16 is not useful anymore. 
Proposal 2: Confirm parameter msgA-SSB-SharedRO-MaskIndex-r16 in msgA-ConfigCommon-r17 is not used for sharing RO purpose of 2-step RACH.
One left issue for discussion is how to define ROs only for one specific feature/feature combination. The email moderator explains in summary paper [1] that this is the intention of the redundant IE featureCombination-r17 in above structure. Actually this can be also done via the featureCombinationPreambles-r17 within RACH-ConfigCommon, where only one featureCombination-r17 is contained and SSB- SharedRO-MaskIndex-r16 can be set zero. So we think this IE is redundant and hence can be removed from above structure.
Proposal 3: featureCombination-r17 in RACH-ConfigCommon-r17 is redundant and can be removed.
In current draft running CR the IE, here is the structure of FeatureCombinationPreambles-r17:
FeatureCombinationPreambles-r17 ::=              SEQUENCE {
	featureCombination-r17		 	   FeatureCombination-r17		OPTIONAL,
	legacy-CB-PreamblesPerSSB-PerSharedRO-r16		 INTEGER (1..64)  OPTIONAL, 
	msgA-CB-PreamblesPerSSB-PerSharedRO-r16		 INTEGER (1..64)  OPTIONAL ,
    SSB- SharedRO-MaskIndex-r16						 INTEGER (1..15)  OPTIONAL,
	groupBconfigured        SEQUENCE {
    …(omitted)
    } 
	groupB-ConfiguredTwoStepRA-r16        GroupB-ConfiguredTwoStepRA-r16
}
It can be noticed that IE msgA-CB-PreamblesPerSSB-PerSharedRO-r16 is optional. It means preambles for 2-step RACH may not be there within one RACH partition. But the two parameters to define groupB is mandatory. We think group B of either 4-step or 2-step RACH should be also optional.
Proposal 4: group B of either 4-step or 2-step RACH should be optional and hence IE groupBconfigured and groupB-ConfiguredTwoStepRA-r16 within FeatureCombinationPreambles-r17 should be also optional.
If proposal 3 can be agreed, it means featureCombination-r17 must be mandatory.
Proposal 5: IE featureCombination-r17 should be mandatory present in IE FeatureCombinationPreambles-r17.
One left issue during email discussion is how to define detail preamble range of one specific feature/feature combination. There are also two options in the moderator’s paper:
A) for each partition only the number of preambles per feature are indicated (e.g. 7 preambles for RedCap and 4 preambles for SDT) the order must be clear either from signalling, or from a descriptive tex.
B) the RRC signaling indicate explicitly the preamble numbers that belong to partition (e.g. the RedCap partition uses preambles 13-19, and SDT uses 20-23), resulting in no need to indicate the order explicitly.
The benefit of option A is less signalling overhead while it doesn’t allow any glitch in between RACH partitions. It also implies UE shall understand all the involving features even UE is not capable of all of them. For example network configure RACH partition relating to feature A, B and C. Network further configures RACH partition associated with feature combination(A,B,C,A+B,A+C,B+C,A+B+C). If UE1 is capable of A and B while UE2 is capable of A and C, then here is outcome of the supported RACH partition for UE1 and UE2:
	UEs
	Supported feature
	Supported RACH partition

	UE1
	A,B
	A,B,C,A+B,A+C,B+C,A+B+C)

	UE2
	A,C
	A,B,C,A+B,A+C,B+C,A+B+C)


Table 1
When any of feature/feature combination is mapped to one RO, from UE1 and UE2 point of view the order of RACH partition could be different due to their limited UE capability. On the other hand UE should know all the configured RACH partition. For example PUSCH resource units should be mapped to all configured 2-step RACH resource belonging to any RACH partition.
One solution to resolve this issue for option A is to enforce UE to understand all Rel17 feature/feature combinations in RACH partition even UE is not capable of all of them. For features introduced in later release, then it is not possible for UE even to understand them. In order to keep backward compatible, network should configure the RACH partition in such way that RACH partitions associated with any features introduced in later release are configured always after legacy RACH partitions.
The problem of option B is its complexity since detail preamble range of same feature/feature combination could be different in different shared ROs due to the fact that different feature/feature combination’s mask index could be totally different. Even in this option UE still need understand RACH partitions that it doesn’t support for the listed above reason.
Proposal 6: option A in above is agreed based on assumption that UE can understand all the RACH partition configuration regardless its UE capability
Proposal 7: RACH partition associated to feature/feature combination of later release should be allocated always after the last legacy partition to keep backwards/forwards compatibility
In case newly defined ROs are shared by more than one feature or feature combinations, one issue is the order of feature/feature combination and 4-step/2-step preambles within one ROs. Basically there are two options:
Option1: feature/feature combination goes first i.e. preambles of 4-step and/or 2-step RACH of one feature/feature combination is followed by another in one RO
Option2: preambles of 4-step of all feature/feature combination goes first, followed by Preambles of 2-step of all feature/feature combination afterwards in one RO
After 2nd though we think option 1 is better. This is mainly because of forward compatibility issue.  


Figure 1
In Figure 1, it is assumed feature/feature combination1 and 2 are introduced in Rel17 while 3 is introduced in later release. Option1 means preambles of 4-step RACH and/or 2-step RACH of one feature/feature combination is always stick together. In order to keep backwards compatibility the preambles of newly introduced feature/feature combination should be always put after legacy feature/feature combination as suggested before. In such way both legacy UE and UE of new release has same understanding of preambles of legacy feature/feature combinations. But in option2 regardless how to allocate preambles of new feature/feature combination detail range of some legacy RACH partition is changed.
Proposal 8: in shared RO, feature/feature combination goes first i.e. preambles of 4-step and/or 2-step RACH of one feature/feature combination is followed by another one
Here are the summary of the RACH partition cases:
	Case number
	RO cases
	Implement of proposal s

	1
	legacy ROs configured for 4-step RACH
Note: such ROs maybe already shared by 2-step RACH
	adding featureCombinationPreambles-r17 in existing RACH-ConfigCommon

	2
	legacy ROs configured only for 2-step RACH
	adding featureCombinationPreambles-r17 in existing MsgA-ConfigCommon-r16

	3
	new Rel17 ROs configured by RACH-ConfigCommon-r17 
Note: in case of being shared only by one feature/feature combination, it is called non-shared RO
	adding featureCombinationPreambles-r17 in RACH-ConfigCommon-r17


Table 2
For case 1 and case 2 in Table 2, some of the reserved preambles are not allocated for 2-step RACH. The legacy PUSCH resource units defined in msgA-PUSCH-Config-r16 are only for CBRA procedure. Note for CFRA procedure, PUSCH resource unit is assigned separately. It is obvious that additional PUSCH resource units should be configured to be mapped for the 2-step RACH resource of Rel17 RACH partition. While for newly configured Rel17 ROs, no additional PUSCH resource units is necessary since RACH-ConfigCommon-r17 can already configure them.
Proposal 9: additional PUSCH resource units are needed to be mapped to the 2-step RACH resource of Rel17 RACH partition.
In order to save signalling overhead, new parameters are necessarily configured either in rach-ConfigCommon-r17 or msgA-ConfigCommon-r17 only if they are different from legacy rach-ConfigCommon-r16.


Figure 2
The arrow(1) from rach-ConfigCommon-r17 to rach-ConfigCommon-r16 means some of the parameters in legacy IEs can be reused for Rel17 RACH partition. The arrows (4,5) from either msgA-ConfigCommon-r17 to rach-ConfigCommon-r17 or from msgA-ConfigCommon-r16 to rach-ConfigCommon-r16 means some of the parameters in rach-ConfigCommon-r17 or rach-ConfigCommon-r16 can be reused for 2-step RACH purpose. In addition they (4,5) also means Rel17 4-step RACH resource of RACH partition in either new ROs or legacy ROs should refer to the parameters in rach-ConfigCommon-r17 or rach-ConfigCommon-r16 respectively. The arrows (2,3) from rach-ConfigCommon-r17 to msgA-ConfigCommon-r17 or from rach-ConfigCommon-r16 to msgAConfigCommon-r16 means Rel17 2-step RACH resource of RACH partition in either new ROs or legacy ROs should refer to the parameters in msgA-ConfigCommon-r17 or msgA-ConfigCommon-r16 respectively.
Proposal 10: To save signalling overhead, PRACH parameters in legacy IE rach-ConfigCommon-r16 can be reused for Rel17 RACH partition
Proposal 11: RAN2 is kindly to confirm that Rel17 4-step RACH resource of RACH partition in either new ROs or legacy ROs should refer to the parameters in rach-ConfigCommon-r17 or rach-ConfigCommon-r16 respectively
Proposal 12: RAN2 is kindly to confirm that Rel17 2-step RACH resource of RACH partition in either new ROs or legacy ROs should refer to the parameters in msgA-ConfigCommon-r17 or msgA-ConfigCommon-r16 respectively
During email discussion [Post116-e][515][RACH partitioning] MAC Procedure aspects (ZTE), the proposal 7 in [2] could be agreeable:
Proposal 7: In general, RACH parameters (e.g. power ramping step, max RACH transmissions etc) are configured per RACH partition rather than per feature within the partition.

We think the IE FeatureCombinationPreambles-r17 is the right place for partition specific parameters. The same parameter with difference value could be also configured in IEs in Figure 2 since it is likely that not all parameters within IE FeatureCombinationPreambles-r17 are applicable for all triggered feature or feature combinations. But once those per partition parameters are configured, they should replace common parameters in Figure 2.
Proposal 13: partition specific parameters are allocated in IE FeatureCombinationPreambles-r17, which should replace same parameter outside of IE FeatureCombinationPreambles-r17.
Conclusion
Proposal 1: new ROs for Re17 RACH partition is defined by rach-ConfigCommon-r17 or rach-ConfigCommon-r17& msgA-ConfigCommon-r17. In later case one RACH partition can only be located in ROs defined either by rach-ConfigCommon-r17 or msgA-ConfigCommon-r17
Proposal 2: Confirm parameter msgA-SSB-SharedRO-MaskIndex-r16 in msgA-ConfigCommon-r17 is not used for sharing RO purpose of 2-step RACH.
Proposal 3: featureCombination-r17 in RACH-ConfigCommon-r17 is redundant and can be removed.
Proposal 4: group B of either 4-step or 2-step RACH should be optional and hence IE groupBconfigured and groupB-ConfiguredTwoStepRA-r16 within FeatureCombinationPreambles-r17 should be also optional.
Proposal 5: IE featureCombination-r17 should be mandatory present in IE FeatureCombinationPreambles-r17.
Proposal 6: option A in above is agreed based on assumption that UE can understand all the RACH partition configuration regardless its UE capability
Proposal 7: RACH partition associated to feature/feature combination of later release should be allocated always after the last legacy partition to keep backwards/forwards compatibility
Proposal 8: in shared RO, feature/feature combination goes first i.e. preambles of 4-step and/or 2-step RACH of one feature/feature combination is followed by another one
Proposal 9: additional PUSCH resource units are needed to be mapped to the 2-step RACH resource of Rel17 RACH partition.
Proposal 10: To save signalling overhead, PRACH parameters in legacy IE rach-ConfigCommon-r16 can be reused for Rel17 RACH partition
Proposal 11: RAN2 is kindly to confirm that Rel17 4-step RACH resource of RACH partition in either new ROs or legacy ROs should refer to the parameters in rach-ConfigCommon-r17 or rach-ConfigCommon-r16 respectively
Proposal 12: RAN2 is kindly to confirm that Rel17 2-step RACH resource of RACH partition in either new ROs or legacy ROs should refer to the parameters in msgA-ConfigCommon-r17 or msgA-ConfigCommon-r16 respectively
Proposal 13: partition specific parameters are allocated in IE FeatureCombinationPreambles-r17, which should replace same parameter outside of IE FeatureCombinationPreambles-r17.
The proposals impacting ASN.1 are captured in the attached CR. The difference compared to draft CR by moderator is highlighted with yellow.
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