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1. Introduction
RAN2 discussed the impacts with MSG1 repetitions and made good progress so far. Two email discussions are assigned and on-going. Besides, RAN1 sent a LS to RAN1 to inform the agreement for PHR reporting for assumed PUSCH [1][2].
In this contribution, we further discuss the MAC impacts with MSG1 repetition with taking into account the agreements so far and RAN1 LS.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Separate RO for MSG1 repetition number
In the UP email discussion, the following options are listed for company to choose. 
	· Alt 1: If “separate RO” for different repetition numbers is not supported:
· Alt 2: If “separate RO” for different repetition numbers has to be supported:
· Alt 2.1 Introduce separate RACH generic configuration (or essential child IEs) in featureCombinationPreambles
· Alt 2.2 (Revert RAN2 agreement made last meeting), different repetition numbers are treated as separate features. 
· Alt 2.3 Separate RO for different number is supported by configuring different repetition numbers in different partition (i.e. featureCombinationPreambles), multiple RACH partitions with the same “featureCombination” are belonging to the same set of RACH resources. 


Based on the company replies, the majority prefer either alt 1 or alt 2.3, as shown in the summary below. 
	
	Alt 1
	Alt 2.1
	Alt 2.2
	Alt 2.3

	Preferred 
	6
	3
	1
	8

	Not acceptable
	3
	6
	7
	1


In general, alt 2.1 and 2.2 should be excluded since it is against the agreement. For alt 2.3 we would like to note that on one hand, this may be not aligned with RAN1 agreement since RAN1 agreed that RO can be shared between single preamble transmission and multiple preamble transmission, i.e. RO for all repetition number can be configured by the same RACH-ConfigCommon. Therefore we need to further consider how to support shared RO with separate preambles. On the contrary, for alt 2.1, we can reuse it for shared RO case by not configuring the mask index or configuring the same values of the mask indexes.
On the other hand, alt 2.3 would complicate the implementation for configuring multiple repetition numbers in the same cell since it needs separate RACH-ConfigCommon to be configured for different repetition numbers which is impossible if the cell resource is limited. Using separate featureCombinationPreambles would be also inefficient to configure same values of some RACH parameters, causing signalling overhead. From network implementation point of view, consume too much cell resource to be used for PRACH would degrade cell resource to be used for the PUSCH transmission. 

The ROs for different repetition number can be separate in the same RACH-ConfigCommon.
RACH partition framework for MSG1 repetition should strike for a unified design for shared RO and separate RO case, and thus Alt 1 is preferred. 
2.2 Fallback from CFRA to CBRA with MSG1 repetition
Based on the email discussion summary, the moderator invites company to discuss this CFRA issue further as below:
	Summary:
Several companies pointed out that this issue relates to the framework discussion. And it relates to how the evaluate the applicable feature and how to select the set of RACH resources. Considering we haven’t concluded on those issues, it is hard to provide clear proposal for this issue, so, companies are encouraged to provide paper to express your views. 


At last meeting, it was agreed that fallback from CFRA with MSG1 repetition to CBRA with MSG1 repetition is also. Company mentioned that fallback to CBRA without MSG1 repetition should be avoided. Also base on the summary of UP email discussion, the majority prefer the same repetition number is selected for CBRA at fallback. Hence two options are available.
· Option 1: Network provides CFRA resource for a MSG1 repetition number only when CBRA resource for the MSG1 repetition number is also provided in the ReconfigurationWithSync message.
· Option 2: modify MAC spec to make sure that UE cannot select the CBRA without MSG1 repetition at fallback.
We think the option 1 is simple and the spec impact would be small, e.g. only field description is updated.
Network provides CFRA resource for a MSG1 repetition number only when CBRA resource for the MSG1 repetition number is also provided in the ReconfigurationWithSync message.
2.3 PHR enhancement
RAN2 discussed initially the PHR for coverage enhancement based on the RAN1 LS in which the following RAN1 agreement were attached and RAN2 further made an agreement, as below:
	RAN1 agreement
For reporting of power headroom information for assumed PUSCH using target waveform different from waveform of actual PUSCH, support the following:
· Power headroom information for assumed PUSCH is based on an actual PUSCH transmission.
· In case of no actual PUSCH transmission on a serving cell, power headroom information for assumed PUSCH is not supported.
· DWS field needs to be configured for at least one DCI format for the BWP of the actual PUSCH, otherwise power headroom information for assumed PUSCH is not supported.
· If actual PUSCH transmission is with DFT-S-OFDM waveform, UE computes power headroom information of an assumed PUSCH with CP-OFDM waveform. If actual PUSCH transmission is with CP-OFDM waveform, UE computes power headroom information of an assumed PUSCH with DFT-S-OFDM waveform.
· All parameters that are used for the calculation of PCMAX,f,c(i), except waveform, are the same between assumed PUSCH and actual PUSCH.
· In case assumed PUSCH transmission is not supported for the parameters that are used for the calculation of PCMAX,f,c(i), power headroom information for assumed PUSCH is not computed or reported.
· Power headroom information for assumed PUSCH contains:
· PCMAX,f,c(i) of assumed PUSCH
· Accounting for applicable MPR, A-MPR and P-MPR for the assumed PUSCH.
· If UE reports power headroom information for assumed PUSCH in a PUSCH transmission, legacy PHR is also reported in the same PUSCH transmission.
· No consensus in RAN1 if the following applies or not: if UE reports legacy PHR in a PUSCH transmission, power headroom information for assumed PUSCH is also reported.
· Note: RAN endorsed the following at RAN#100: “RAN2 will not work on PHR triggering procedure for dynamic waveform switching in Rel-18 UL Coverage enh WI” [RP-231498].
Send LS to RAN2 to inform above agreement.
RAN2 agreement
=> Some RAN2 work is essential to enable this. RAN2 thinks the plenary agreement allows further RAN2 work on this. So, we can discuss this at next meeting. (But this doesn’t necessarily mean that we will be able to finish this work without further RAN1 input as there are still FFSs in RAN1)


2.3.1 Restriction
Currently, PHR MAC CE formats has been enhanced in some WID after R15 PHR MAC CE. 
	[bookmark: _Toc29239886][bookmark: _Toc37296285][bookmark: _Toc46490416][bookmark: _Toc52752111][bookmark: _Toc52796573][bookmark: _Toc139032392]6.1.3.8	Single Entry PHR MAC CE
The Single Entry PHR MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-2.
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The Multiple Entry PHR MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-2.
[Deleted]
[bookmark: _Toc139032432]6.1.3.48	Enhanced Single Entry PHR MAC CE
The Enhanced Single Entry PHR MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-2b. It has a variable size with following fields:
[Deleted]
[bookmark: _Toc139032433]6.1.3.49	Enhanced Multiple Entry PHR MAC CE
The Enhanced Multiple Entry PHR MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-2b. It has a variable size with following fields:
[Deleted]
[bookmark: _Toc139032434]6.1.3.50	Enhanced Single Entry PHR for multiple TRP MAC CE
The Enhanced Single Entry PHR for multiple TRP MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-2b.
[Deleted]
[bookmark: _Toc139032435]6.1.3.51	Enhanced Multiple Entry PHR for multiple TRP MAC CE
The Enhanced Multiple Entry PHR for multiple TRP MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-2b.
[Deleted]


It is unclear whether all those PHR MAC CE can be applicable to report the PHR information for assumed PUSCH. On the other hand, we observed that RAN1 discussed whether to have some restriction for addressing the co-existence between PHR for assumed PUSCH and multiplePHR/twoPHR/MPE P-MPR report.
	Restrictions
-	Recommend assistance information is also enabled for multiplePHR or twoPHR is enabled [5]
-	Not enabled if multiplePHR is enabled [11]
-	Not enabled for MPE P-MPR report [15]
-	Not enabled if two PHR is enabled [11][15]
-	Support power headroom information only for DG-PUSCH [11]


Since RAN1 does not achieve any agreement on the above restriction so far, RAN2 shall not discuss multiplePHR/twoPHR/MPE P-MPR report with PHR information for assumed PUSCH unless RAN1 informs to do it.
RAN2 shall de-prioritise multiplePHR/twoPHR/MPE P-MPR report with PHR information for assumed PUSCH unless RAN1 informs to do it.
2.3.2 Procedure
Based on RAN1 agreement, UE may not report PHR information for assumed PUSCH in some case in which the parameters cannot be used for calculation as below:
	· In case assumed PUSCH transmission is not supported for the parameters that are used for the calculation of PCMAX,f,c(i), power headroom information for assumed PUSCH is not computed or reported.
· In case of no actual PUSCH transmission on a serving cell, power headroom information for assumed PUSCH is not supported.


RAN2 should assume whether to include PHR information for assumed PUSCH in the PHR MAC CE is decided by RAN1 spec which will provide PHR information for assumed PUSCH if available.
RAN2 assumes whether to include PHR information for assumed PUSCH in the PHR MAC CE is decided by RAN1 spec.
2.3.3 Format
RAN1 agreed the following:
	· If UE reports power headroom information for assumed PUSCH in a PUSCH transmission, legacy PHR is also reported in the same PUSCH transmission.


Hence the PHR MAC CE shall allow to contain both PHR information for assumed PUSCH and legacy PHR information.
PHR MAC CE allows to contain both PHR information for assumed PUSCH and legacy PHR information. 
On whether new field is added on the existing PHR MAC CE format which may depend on whether assumed PUSCH can be configured with the enhanced PHR MAC CE since in some enhanced MAC CE, there is no room to extend new field as shown below.
	

Figure 6.1.3.9-1: Multiple Entry PHR MAC CE with the highest ServCellIndex of Serving Cell with configured uplink is less than 8



2.4 CE only BWP
In email discussion of UP open issue, the following options are listed.
	Proposal 6 	CE only BWP for Msg1 repetition is supported, whether to use Alt1.1 or Alt.1.2 is up to network implementation. (10/12)
· Alt 1.1: If the selected dedicated BWP is configured with set of RACH resources that all associated with Msg1 repetition and a specific repetition number, when RACH is triggered, the UE applies the Msg1 repetition number without evaluating the Msg1 repetition RSRP threshold.
· Alt 1.2: If the selected dedicated BWP is configured with sets of RACH resources that all associated with Msg1 repetition but with different repetition numbers, when RACH is triggered, the UE selects the applicable repetition number and corresponding RACH resource based on the evaluation of Msg1 repetition RSRP threshold.


For alt 1.2, the RSRP checking are needed to determine which repetition number is selected. However it is possible that RSRP is above the thresholds for all repetition number (which means that the UE is in good coverage where single preamble transmission would be sufficient, but unfortunately it is not allowed from the procedure in this spec), how UE can do on this CE only BWP? From view point of resource efficiency improvement, we think that the UE can select RA resource with the lowest repetition number even the RSRP is not met for this repetition number, without any enhancements to fallback.
UE selects the RA resource with the lowest repetition number when RSRP is above thresholds for all repetition numbers in CE only BWP configured with multiple MSG1 repetitions.

1. [bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296][bookmark: OLE_LINK7]Conclusion
Based on the above discussion, we have the following proposals:
1. RACH partition framework for MSG1 repetition should strike for a unified design for shared RO and separate RO case, and thus Alt 1 is preferred. 
RAN2 shall de-prioritise multiplePHR/twoPHR/MPE P-MPR report with PHR information for assumed PUSCH unless RAN1 informs to do it.
RAN2 assumes whether to include PHR information for assumed PUSCH in the PHR MAC CE is decided by RAN1 spec.
PHR MAC CE allows to contain both PHR information for assumed PUSCH and legacy PHR information. 
UE selects the RA resource with the lowest repetition number when RSRP is above thresholds for all repetition numbers in CE only BWP configured with multiple MSG1 repetitions.
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