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1 Introduction
During the work on Coverage Enhancements – Msg1 repetitions, a structure has been agreed on for how the UE measures received RSRP and compares it towards threshold values configured in system information. In this contribution we would like to discuss some concerns with the implemented principle that might result in unnecessary interference and resource waste.


[bookmark: _Ref178064866]2 Discussion

The selection criteria for the UE to determine the number of Msg1 repetitions is done in a number of steps (as defined in 3GPP TS 38.321)
Step 1
5.1.1b - The UE evaluate the parameters rsrp-ThresholdMsg1-RepetitionNumX (X = 2, 4 or 8) and takes a number of repetition factor candidates as a result to the next step. The candidates consist of all repetition factors that the measured RSRP is lower than. Thus, the possible candidates are:
a) If the measured RSRP value is lower than the threshold value for 8 repetitions, the candidates will be 2, 4 and 8.
b) If the measured RSRP value is lower than the threshold value for 4 repetitions, the candidates will be 2 and 4.
c) If the measured RSRP value is lower than the threshold value for 2 repetitions, the candidate will be 2.
Step 2
5.1.1c - The UE uses the result from 5.1.1b to select sets of configured Random Access resources according to the network configuration. The outcome is a number of Random Access resource sets that matches one of the candidate repetition factors.
Step 3
5.1.1d – The UE selects one set out of the available from 5.1.1c, and for the case of Msg1 repetitions selects the set with the highest repetitions. This is to assure that not an unsuitable repetition factor adapted for a better radio environment is used.
Step 4
5.1.2 – The UE selects a preamble in the Random Access resource set selected in 5.1.1d and transmits Msg1.
Outcome
The outcome of this procedure is that the UE will have selected a number of candidates. Among these candidates many could be unsuitable, e.g. for the case where RSRP measurements indicates 8 repetitions then also 2 is a candidate, which might not be a very good choice if RSRP measurements indicate 8 repetitions. This is made for the case where no available resources could be found for 8 repetitions, then the reasoning is that 2 or 4 is better than no repetitions.
[bookmark: _Toc166058938]The random access resource selection procedure will select repetition factor candidates that includes the repetition factor of the current RSRP threshold as well as lower repetition factors.
[bookmark: _Toc166058939]It would be possible that the UE settles for repetition factor 2 if it could not find a Random Access resource set for 8.
Even though the intention to use a lower repetition factor than indicated by RSRP measurements are good, there is a risk that this will consume resources and create interference with unsuccessful attempts, and later increase its repetition factors by other means (e.g. preambleTransMax-Msg1-Repetition) anyways. Thus, the network should make sure that resources are available for the configured thresholds, and the UE should not consider another repetition factor.
[bookmark: _Toc166058940]If the network configures a threshold value for a repetition factor it should also make the available factor available for a UE.
Thus, we propose to correct the MAC procedure to not consider a repetition factor that is not suitable.
[bookmark: _Toc166058941]Correct the MAC specification so that only the particular repetition factor as measured by RSRP and compared to the threshold value is considered according to TP.
	Technical Proposal for 38.321
[bookmark: _Toc83661025]5.1.1b	Selection of the set of Random Access resources for the Random Access procedure
The MAC entity shall:
1>	if the BWP selected for Random Access procedure is configured with both set(s) of Random Access resources with msg3-Repetitions set to true and set(s) of Random Access resources without msg3-Repetitions set to true and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg3; or
1>	if the BWP selected for Random Access procedure is only configured with the set(s) of Random Access resources with msg3-Repetitions set to true:
2>	assume Msg3 repetition is applicable for the current Random Access procedure.
1>	else:
2>	assume Msg3 repetition is not applicable for the current Random Access procedure.
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>	else if contention free Random Access Resources have not been provided for this Random Access procedure and the BWP selected for the Random Access procedure is configured with 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:
2>	if the BWP selected for the Random Access procedure is configured with set(s) of Random Access resources associated with Msg1 repetition number 8 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>	else if the BWP selected for the Random Access procedure is configured with set(s) of Random Access resources associated with Msg1 repetition number 4 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>	else if the BWP selected for the Random Access procedure is configured with set(s) of Random Access resources associated with Msg1 repetition number 2 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.
1>	else if the BWP selected for Random Access procedure is configured only with Random Access resources with msg1-Repetitions set to true:
2>	assume Msg1 repetition is applicable for the current Random Access procedure;
2>	if at least one of rsrp-ThresholdMsg1-RepetitionNumX is configured:
3>	if rsrp-ThresholdMsg1-RepetitionNum8 is configured and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum8;
4>	assume Msg1 repetition number applicable for the current Random Access procedure includes 8.
3>	else if rsrp-ThresholdMsg1-RepetitionNum4 is configured and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum4:
4>	assume Msg1 repetition number applicable for the current Random Access procedure includes 4.
3>	else if rsrp-ThresholdMsg1-RepetitionNum2 is configured and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum2:
4>	assume Msg1 repetition number applicable for the current Random Access procedure includes 2.
3>	else if the RSRP of the downlink pathloss reference is not less than any configured rsrp-ThresholdMsg1-RepetitionNumX:
4>	assume Msg1 repetition number applicable for the current Random Access procedure is the lowest Msg1 repetition number configured for this BWP.
2>	else (none of rsrp-ThresholdMsg1-RepetitionNumX is configured):
3>	assume Msg1 repetition number applicable for the current Random Access procedure is the Msg1 repetition number that configured for this BWP.
[bookmark: _Toc163044283]-OMITTED-
5.1.1c	Availability of the set of Random Access resources
The MAC entity shall for each set of configured Random Access resources for 4-step RA type and for each set of configured Random Access resources for 2-step RA type:
1>	if eRedCap is set to true for a set of Random Access resources:
2>	consider the set of Random Access resources as not available for a Random Access procedure for which eRedCap is not applicable.
1>	if redCap is set to true for a set of Random Access resources configured for 4-step RA type, but not for 2-step RA type:
2>	consider the set of Random Access resources as not available for a Random Access procedure for which RedCap is not applicable.
[bookmark: _Hlk152170422]1>	if redCap is set to true for a set of Random Access resources configured for 2-step RA type regardless of whether it is also configured for 4-step RA type:
2>	consider the set of Random Access resources as not available for a Random Access procedure for which (e)RedCap is not applicable;
2>	consider eRedCap as both eRedCap and RedCap in the following procedure in clause 5.1.1c and 5.1.1d.
1>	if smallData is set to true for a set of Random Access resources:
2>	consider the set of Random Access resources as not available for the Random Access procedure which is not triggered for RA-SDT by MO-SDT as specified in TS 38.331 [5].
1>	if NSAG-List is configured for a set of Random Access resources:
2>	consider the set of Random Access resources as not available for the Random Access procedure unless it is triggered for any one of the NSAG-ID(s) in the NSAG-List.
1>	if msg3-Repetitions is set to true for a set of Random Access resources:
2>	consider the set of Random Access resources as not available for the Random Access procedure if Msg3 repetition is not applicable.
1>	if msg1-Repetitions is set to true for a set of Random Access resources:
2>	if Msg1 repetition is not applicable to the current Random Access procedure; or
2>	if the set of Random Access resources is not associated with any of the Msg1 repetition number that is applicable to the current Random Access procedure:
3>	consider the set of Random Access resources as not available for the Random Access procedure.
1>	if a set of Random Access resources is not configured with FeatureCombination:
2>	consider the set of Random Access resources to not associated with any feature.
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 all the identified sets of Random Access resources are configured with Msg1 repetition indication and the same featureCombination:
3>	select the a set of Random Access resources that associated with highest the Msg1 repetition number among the identified sets of Random Access resources.
2>	else:
3>	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.







Conclusion
In the previous sections we made the following observations: 
Observation 1	The random access resource selection procedure will select repetition factor candidates that includes the repetition factor of the current RSRP threshold as well as lower repetition factors.
Observation 2	It would be possible that the UE settles for repetition factor 2 if it could not find a Random Access resource set for 8.
Observation 3	If the network configures a threshold value for a repetition factor it should also make the available factor available for a UE.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Correct the MAC specification so that only the particular repetition factor as measured by RSRP and compared to the threshold value is considered according to TP.
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