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1. Introduction
As the rapporteur of the MAC CR for Rel-18 CE, in this contribution, we discuss the remaining open issues in MAC CR and provide draft TPs.
2. How to capture Msg1-based SI request with Msg1 repetition
Based on the latest MAC and RRC CRs, RACH resource selection for Msg1-based SI request with Msg1 repetition is specified in both RRC and MAC specs. During the discussion of [POST123bis][851][CE_enh], one company raised the below issue:
	Company
	Issue
	Comment

	LGE
	Repetition number determination for SI request.
	According to the current procedure for Msg1-based SI request, some back and forth operation between MAC and RRC is expected as follows:
· Step 1)  In RRC, it determines whether the dedicated RA resource for SI request with Msg1 repetition is configured(e.g., si-RequestConfig-MSG1-Repetition)
· Step 2)  In MAC, pre-check is performed (as if RA is triggered) and Msg1 repetition number is selected based on:
· RSRP of the downlink pathloss reference; and
· Configured repetition number, e.g., in si-RequestConfig-MSG1-Repetition
· Step 3)  In RRC again, Random Access for Msg1-based SI request is triggered with the selected Msg1 repetition number and corredponding RA resource for SI request (e.g., the PRACH preamble(s) and PRACH resource(s) associated with the selected MSG1 repetition number in si-RequestConfig-MSG1-Repetition)
· Step 4)  In MAC, the Msg1 repetition number is re-determined again, even though the SI-request with selected Msg1 repetition number is triggered
In addition, in MAC specification, RA procedure for Msg1-based SI request is described as follows :
· if the Random Access procedure was initiated for SI request (as specified in TS 38.331 [5]); and
·  if  the Random Access Resources for SI request have been explicitly provided by RRC 
Considering this, in Step 2) above, it is ambiguous which RA resource for SI request is indicated from RRC to MAC among followings:
· RA resources in si-RequestConfig-MSG1-Repetition for all repetition number; or
· RA resources in si-RequestConfig-MSG1-Repetition and RA resources in si-RequestConfig; or
· RA resources in si-RequestConfig-MSG1-Repetition for one repetition number;
Therefore, in our view, current procedure to determine Msg1 repetition number for SI request is not correct and the details should be discussed further (e.g. in next meeting). 
In our view, one method to simplify the UE procedure is to determine Msg1 repetition number for SI request in RRC.


We tend to agree that there is some mismatch between RRC and MAC specs. On how to solve this problem, our suggestion is:
1. RRC spec calls MAC spec when Msg1 repetition RACH resources for Msg1-based request is configured. According to MAC spec clause 5.1.1b, the UE determines whether Msg1 repetition is applicable (based on the RSRP threshold) and its applicable repetition number(s).
2. In RRC spec, the UE further checks whether there are available RACH resources for the highest applicable repetition number, if available, then the RACH resources associated with the highest number will be selected and indicate to lower layer to trigger RACH procedure. 
3. In MAC spec, after RACH is triggered, although the UE will check RSRP threshold again, but the results should be the same. Considering the RACH resources set is already selected by RRC, so there is no need to select the RACH resource set according to feature priorities (also because there is no featureCombination, and feature priority for SI-request case). 

Based on above, the TP to RRC CR is shown as below:
	#Take SUL as an example, other scenarios are the same.
[bookmark: _Toc60776712][bookmark: _Toc146780661]5.2.2.3.3	Request for on demand system information
The UE shall, while SDT procedure is not ongoing:
1>	if SIB1 includes si-SchedulingInfo containing si-RequestConfigSUL-MSG1-Repetition and criteria to select supplementary uplink as defined in TS 38.321[3], clause 5.1.1 is met and if criteria to determine the applicability of select MSG1 repetition for current Random Access procedurenumber 2, 4 or 8 as defined in TS 38.321[3], clause 5.1.1b is met:
2>	if RACH resource(s) configured in si-RequestConfigSUL-MSG1-Repetition associated with the identified applicable MSG1 repetition number as defined in TS 38.321[3] are available:
23>	trigger the lower layer to initiate the Random Access procedure on supplementary uplink in accordance with TS 38.321 [3] using the PRACH preamble(s) and PRACH resource(s) associated with the selected highest applicable MSG1 repetition number in si-RequestConfigSUL-MSG1-Repetition corresponding to the SI message(s) that the UE requires to operate within the cell, and for which si-BroadcastStatus is set to notBroadcasting;
23>	if acknowledgement for SI request is received from lower layers:
34>	acquire the requested SI message(s) as defined in clause 5.2.2.3.2, immediately;



The TP to MAC CR is shown as below:
	#Take SUL as an example, other scenarios are the same.
[bookmark: _Toc146701114]5.1.1b	Selection of the set of Random Access resources for the Random Access procedure
The MAC entity shall:
##omit##
1>	if contention-free Random Access Resources have been provided for this Random Access procedure and a Msg1 repetition number is indicated in rach-ConfigDedicated:
2>	assume Msg1 repetition is applicable and Msg1 repetition number applicable for the current Random Access procedure is the Msg1 repetition number indicated in rach-ConfigDedicated.
1>	if contention free Random Access Resources have not been provided for this Random Access procedure and the BWP selected for Random Access procedure is configured with both set(s) of Random Access resources with msg1-Repetitions set to true and set(s) of Random Access resources without msg1-Repetitions set to true; or
1>	if the Random Access procedure was initiated for SI request and Random Access Resources associated with Msg1 repetition for SI request have been provided for this Random Access procedure:
2>	if [rsrp-ThresholdMsg1-RepetitionNum8] is configured and the RSRP of the downlink pathloss reference is less than [rsrp-ThresholdMsg1-RepetitionNum8]:
3>	assume Msg1 repetition is applicable and Msg1 repetition number applicable for the current Random Access procedure includes 8.
2>	if [rsrp-ThresholdMsg1-RepetitionNum4] is configured and the RSRP of the downlink pathloss reference is less than [rsrp-ThresholdMsg1-RepetitionNum4]:
3>	assume Msg1 repetition is applicable and Msg1 repetition number applicable for the current Random Access procedure includes 4.
2>	if [rsrp-ThresholdMsg1-RepetitionNum2] is configured and the RSRP of the downlink pathloss reference is less than [rsrp-ThresholdMsg1-RepetitionNum2]:
3>	assume Msg1 repetition is applicable and Msg1 repetition number applicable for the current Random Access procedure includes 2.
2>	else if the RSRP of the downlink pathloss reference is not less than any configured [rsrp-ThresholdMsg1-RepetitionNumX]:
3>	assume Msg1 repetition is not applicable for the current Random Access procedure.
##omit##
1>	if neither contention-free Random Access Resources nor Random Access Resources for SI request have been provided for this Random Access procedure and one or more of the features including RedCap and/or Slicing and/or SDT and/or MSG3 repetition and/or MSG1 repetition is applicable for this Random Access procedure; or:
NOTE 2: The applicability of SDT is determined by MAC entity according to clause 5.27. The applicability of NSAG-ID is determined by upper layers when the Random Access procedure is initiated. The applicability of RedCap is also determined by upper layers when Random Access procedure is initiated and it is applicable to the Random Access procedures initiated by PDCCH orders and any Random Access procedure initiated by the MAC entity.
1>	if the Random Access procedure was initiated for SI request and Msg1 repetitions is applicable for the current Random Access procedure:	Comment by ZTE-LiuJing: This can be deleted because the selection of RACH resources for one repetition number is captured in RRC. 
For SI-request, there is no feature combination and feature priority, so no need to execute 5.1.1c or 5.1.1d. 
Editor’s Note1: FFS how to capture the RACH resources set selection for Msg1-based SI request with Msg1 repetition (e.g. in RRC or in MAC spec, and whether above newly added SI request related sentences should be deleted).
2>	if none of the sets of Random Access resources are available for any feature applicable to the current Random Access procedure (as specified in clause 5.1.1c):
3>	select the set(s) of Random Access resources that are not associated with any feature indication (as specified in clause 5.1.1c) for this Random Access procedure.
2>	else if there is one set of Random Access resources available which can be used for indicating all features triggering this Random Access procedure:
3>	select this set of Random Access resources for this Random Access procedure.
2>	else (i.e. there are one or more sets of Random Access resources available that are configured with indication(s) for a subset of all features triggering this Random Access procedure):
3>	select a set of Random Access resources from the available set(s) of Random Access resources based on the priority order indicated by upper layers as specified in clause 5.1.1d for this Random Access Procedure.



With above approach, considering the RACH resources associated with a repetition number will be treated as inputs to the MAC layer, so fallback from lower layer to higher layer is not supported for Msg1-based SI request. If this is going to be supported, then we need to modify both RRC and MAC specification, which is more complex. 

Proposal 1: Fallback from lower number to higher number is not supported for Msg1-based SI request with Msg1 repetition.
Proposal 2: Adopt above TPs for RRC and MAC CRs on RACH resource selection for Msg1-based SI request with Msg1 repetition.
3. Selection of RACH resources set
In MAC CR, on how to select the set of RACH resources that associated with a specific repetition number, it is specified by adding a Note. However, some companies think this relates to UE behavior that should be captured as normative text. 
	1>	else if more than one set of Random Access resources is identified:
2>	repeat the procedure taking as an input the identified sets of Random Access resources and the feature applicable to the current Random Access procedure with the highest priority assigned in featurePriorities among all the features applicable to this Random Access procedure, except the features considered already.
NOTE 1:	If Msg1 repetition is applicable and more than one set of Random Access resources configured with the same featureCombination but associated with different Msg1 repetition numbers are identified, the set of Random Access resources associated with higher Msg1 repetition number is considered with higher priority among them.
Editor’s Note2: FFS whether and how to move above Note to normative text.


The existing procedure 2> is only applicable to select RACH resource sets among different features, for Msg1 repetition, since “Msg1 repetition with different repetition numbers are considered as a single feature, so after rounds of feature selection. If the remaining available sets of RACH resources are all associated with Msg1 repetition and the same featureCombination, the UE can further select the highest repetition number among those resource sets. 
The possible modification is given as below:
	[bookmark: _Toc146701116]5.1.1d	Selection of the set of Random Access resources based on feature prioritization
The MAC entity shall:
1>	among the available sets of Random Access resources for this Random Access procedure (as specified in clause 5.1.1c), identify those configured with a feature which has the highest priority assigned in featurePriorities among all the features applicable to this Random Access procedure as specified in TS 38.331 [5].
1>	if a single set of Random Access resources is identified:
2>	select this set of Random Access resources.
1>	else if more than one set of Random Access resources is identified:
2>	if the identified sets of Random Access resources are configured with Msg1 repetition indication and the same featureCombination.
3> select the set of Random Access resources that associated with highest repetition number among the identified sets of Random Access resources.
2>	else:
23>	repeat the procedure taking as an input the identified sets of Random Access resources and the feature applicable to the current Random Access procedure with the highest priority assigned in featurePriorities among all the features applicable to this Random Access procedure, except the features considered already.
1>	else (i.e. no set of Random Access resources is identified):
2>	repeat the procedure taking as an input the previous identified available sets of Random Access resources and the feature applicable to the current Random Access procedure with the highest priority assigned in featurePriorities among all the features applicable to this Random Access procedure, except the features considered already.



Proposal 3  For selecting a set of RACH resources associated with one repetition number, to capture the UE behaviour in normative text in section 5.1.1d. Adopt above TP (NOTE is deleted). 
4. PHR for assumed PUSCH
For the new MAC CE with PHR for assumed PUSCH, it is FFS how to define the MAC CE format for CA/DC case, some companies think it is possible the “Pcmax,f,c (assumed PUSCH)” field may not present for some serving cell, so we need to introduce additional bits to indicate the presence/absence of corresponding Pcmax,f,c (assumed PUSCH) fields. 



According to RAN1 LS (R2-2309256/R1-2308477), the RAN1 agreements on PHR for assumed PUSCH are:
	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.


Based on above RAN1 agreements, we know that:
1. Pcmax,f,c for assumed PUSCH is reported only if specific conditions are fulfilled; 
2. For a given serving cell, once Pcmax,f,c for assumed PUSCH is reported, the corresponding Pcmax,f,c field must be reported simultaneously;
Besides above, it is also clear that PHR for assumed PUSCH is not applicable to E-UTRAN serving cells when the UE is configured with EN-DC. 
Regarding the comments on how to design the MAC CE for CA/DC case. In our understanding, there are three options:
· Option 1: The new multiple entry MAC CE is used to only report the serving cell that with valid Pcmax,f,c for assumed PUSCH, for serving cell without Pcmax,f,c for assumed PUSCH, the corresponding Ci field is set to 0;
· Option 2: Introduce E1~En fields in the new multiple entry MAC CE, to indicate the presence/absence of Pcmax,f,c for assumed PUSCH for a serving cell;
· Option 3: Keep current MAC CE format, for serving cell without valid value of Pcmax,f,c for assumed PUSCH, UE set the bits of corresponding Pcmax,f,c for assumed PUSCH field to 1.
For Option 1, the new MAC CE is only used to report PHR for assumed PUSCH, for the serving cell which does not have PHR for assumed PUSCH, it will not be included in this MAC CE. For those serving cells, the UE can use legacy MAC CE to report the PHR values (not for assumed PUSCH). 
Option 2 and Option 3 were proposed by companies during post email discussion. In our view, although Option 2 can save signalling overhead, Option 3 looks more straightforward. We do not have strong preference on the options, but RAN2 is asked to select one of the options. 

Proposal 4  For the design of multiple entry PHR with assumed PUSCH MAC CE, to select one of following options. 
· Option 1: The new multiple entry MAC CE is used to only report the serving cell that with valid Pcmax,f,c for assumed PUSCH, for serving cell without Pcmax,f,c for assumed PUSCH, the corresponding Ci field is set to 0;
· Option 2: Introduce E1~En fields in the new multiple entry MAC CE, to indicate the presence/absence of Pcmax,f,c for assumed PUSCH for a serving cell;
· Option 3: Keep current MAC CE format, for serving cell without valid value of Pcmax,f,c for assumed PUSCH, UE set the bits of corresponding Pcmax,f,c for assumed PUSCH field to 1.

5. Conclusion
In this contribution, proposals and observations are:
Proposal 1	Fallback from lower number to higher number is not supported for Msg1-based SI request with Msg1 repetition.
Proposal 2 	Adopt above TPs for RRC and MAC CRs on RACH resource selection for Msg1-based SI request with Msg1 repetition.
Proposal 3  For selecting a set of RACH resources associated with one repetition number, to capture the UE behaviour in normative text in section 5.1.1d. Adopt above TP (NOTE is deleted). 
Proposal 4  For the design of multiple entry PHR with assumed PUSCH MAC CE, to select one of following options. 
· Option 1: The new multiple entry MAC CE is used to only report the serving cell that with valid Pcmax,f,c for assumed PUSCH, for serving cell without Pcmax,f,c for assumed PUSCH, the corresponding Ci field is set to 0;
· Option 2: Introduce E1~En fields in the new multiple entry MAC CE, to indicate the presence/absence of Pcmax,f,c for assumed PUSCH for a serving cell;
· Option 3: Keep current MAC CE format, for serving cell without valid value of Pcmax,f,c for assumed PUSCH, UE set the bits of corresponding Pcmax,f,c for assumed PUSCH field to 1.
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