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1 Introduction

In RAN2#125bis meeting, based on RIL[S831], companies discussed how to select RACH-ConfigCommon in case rach-OccasionsSI is not configured in SI-RequestConfigRepetition and made the following conclusion:

· [S831] For SI request with MSG1 repetition, at least for the non-REDCAP specific initial BWP, UE uses the rach-ConfigCommon associated with the same repetition number only. 

· FFS for REDCAP specific initial BWP and whether any spec changes are needed any clarification/correction. FFS also if any Rel-17 corrections or clarifications are needed for SI request without MSG1 repetition on REDCAP specific initial BWP. 
In this contribution, we further discuss this issue and share our views. 
2 Discussion

By introducing Msg1 repetition in Rel-18, for Msg1-based SI request, the network can configure separate RACH resources for the following cases:
· Case 1: non-RedCap UE + NUL (R15);
· Case 2: non-RedCap UE + SUL (R15);
· Case 3: RedCap UE + NUL (R17);
· Case 4: non-RedCap UE + NUL +Msg1 repetition (R18);
· Case 5: non-RedCap UE + SUL + Msg1 repetition (R18);
· Case 6: RedCap UE + SUL + Msg1 repetition (R18);
SI-SchedulingInfo ::=               SEQUENCE {

    schedulingInfoList                  SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo,

    si-WindowLength                     ENUMERATED {s5, s10, s20, s40, s80, s160, s320, s640, s1280, s2560-v1710, s5120-v1710 },

    si-RequestConfig                    SI-RequestConfig         OPTIONAL,  -- Cond MSG-1

    si-RequestConfigSUL                 SI-RequestConfig         OPTIONAL,  -- Cond SUL-MSG-1

    systemInformationAreaID             BIT STRING (SIZE (24))   OPTIONAL,  -- Need R

    ...

}

SI-SchedulingInfo-v1740 ::=         SEQUENCE {

    si-RequestConfigRedCap-r17          SI-RequestConfig        OPTIONAL   -- Cond REDCAP-MSG-1

}

SI-SchedulingInfo-v1800 ::=         SEQUENCE {

    si-RequestConfigMSG1-Repetition-r18           SI-RequestConfigRepetition-r18                        OPTIONAL,  -- Cond MSG-1

    si-RequestConfigRedCap-MSG1-Repetition-r18    SI-RequestConfigRepetition-r18                        OPTIONAL,  -- Cond REDCAP-MSG-1

    si-RequestConfigSUL-MSG1-Repetition-r18       SI-RequestConfigRepetition-r18                        OPTIONAL   -- Cond SUL-MSG-1

}

For both SI-RequestConfig and SI-RequstConfigRepetition-r18, it contains an optional IE “rach-OccasionsSI”, the issue we are discussing is which RACH-ConfigCommon should be used in case rach-OccasionsSI is not provided. 

SI-RequestConfig ::=                SEQUENCE {

    rach-OccasionsSI                    SEQUENCE {

        rach-ConfigSI                       RACH-ConfigGeneric,

        ssb-perRACH-Occasion                ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}

    }                                                       OPTIONAL,   -- Need R

    si-RequestPeriod                    ENUMERATED {one, two, four, six, eight, ten, twelve, sixteen}       OPTIONAL,   -- Need R

    si-RequestResources                 SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResources

}

SI-RequestConfigRepetition-r18 ::=     SEQUENCE {

    rach-OccasionsSI-r18                   SEQUENCE {

        rach-ConfigSI-r18                      RACH-ConfigGeneric,

        ssb-perRACH-Occasion-r18               ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}

    }                                                      OPTIONAL,  -- Need R

Case 1,2,3 are supported in Rel-17, based on Rel-17 MAC specification, once SI request is triggered, the UE will select the RACH resource set that is not associated with any feature indication. 

	Extracted from TS 38.321 v17.8.0, clause 5.1.1b

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 is applicable for this Random Access procedure:

        ****skip non-related part ***
1>
else if contention-free Random Access Resources have been provided for this Random Access procedure and RedCap is applicable for the current Random Access procedure and there is one set of Random Access resources available that is only configured with RedCap indication:

2>
select this set of Random Access resources for this Random Access procedure.

1>
else:
2>
select the set of Random Access resources that are not associated with any feature indication (as specified in clause 5.1.1c) for the current Random Access procedure.


This means that for Case 1, 2, 3, if the corresponding SI-RequestConfig IE does not contain rach-OccasionsSI, the UE will apply the RACH common configuration that is not assoicated with any feature, i.e. the R15 rach-ConfigCommon field in the selected BWP. 
Observation 1
Based on Rel-17 MAC specification, for SI request without Msg1 repetition, if rach-OccasionsSI is not provided, the UE applies the RACH common configuration that is not assoicated with any feature, i.e. BWP-UplinkCommon-> RACH-ConfigCommon.

Above principle is fine for UEs in normal initial UL BWP, but for RedCap-specific initial UL BWP, according to the current RRC configuration restriction (see below), as long as network wants to configure RACH partition for a feature other than RedCap, then all the configured RACH partitions should be configured with “RedCap” indication. 
	Conditional Presence
	Explanation

	AdditionalRACH
	The field is mandatory present if the RACH-ConfigCommon is included in an AdditionalRACH-Config. When included in initialUplinkBWP-RedCap to indicate other feature(s) than redcap and eRedCap, this field is mandatory present with at least FeatureCombinationPreambles list entries: the list entry/entries indicating only redcap or eRedCap and the other(s) indicating both redcap or eRedCap and one or multiple other feature(s) (e.g., smallData, nsag or msg3-Repetitions).
Otherwise, it is optional, Need R.


Therefore, if network wants to enable SI request for RedCap on RedCap-specific initial BWP and not to configure rach-OccasionsSI in corresponding SI-RequestConfig, the network must configure the Rel-15 RACH-ConfigCommon. The possible configuration is shown in below figure:

[image: image1.emf]RedCap-specific initial BWP

> BWP-UplinkCommon

    > additionalRACH-ConfigList

        > rach-ConfigCommon;

             > Partition 1: RedCap;

             > Partition 2: RedCap +feature X;

RedCap-specific initial BWP

> BWP-UplinkCommon

    > rach-ConfigCommon;

    > additionalRACH-ConfigList

        > rach-ConfigCommon;

             > Partition 1: RedCap;

             > Partition 2: RedCap +feature X;

RedCap-specific initial BWP

> BWP-UplinkCommon

    > rach-ConfigCommon;

        > Partition 1: RedCap;

        > Partition 2: RedCap +feature X;

Current configuration

Option 1 Option 2


Figure   R17 RACH configuration if rach-OccasionsSI is not configured 
However, only additionalRACH-ConfigList can provide partitions that associated with ALL preambles, with above configuration Option 1 and Option 2, if Rel-15 rach-ConfigCommon has to be configured, at least 4 CBRA preambles will be wasted, because those preambles cannot be associated with RedCap and the preamble for SI request can only occupy the preamble space after CBRA resource pool. 
Observation 2
Based on Rel-17 MAC specification, in RedCap-specific initial BWP, if network does not want to configure rach-OccasionsSI for SI request, the network has to configure the Rel-15 RACH-ConfigCommon IE and at least 4 preambles will be wasted. 
However, we understand that it is difficult to optimize Rel-17 MAC spec as it will be considered as NBC change. So, either the network discards 4 preambles or the network always provide rach-OccasionsSI for SI-RequestConfig can be considered in implementation. Given the situation, back to the FFS point from last meeting, It is about the handling of Case 6. In our view, there are two alternatives on the table, both are technically feasible:
· Alt 1: If rach-OccasionsSI is not configured in RedCap specific initial BWP, the UE applies the RACH-ConfigCommon that is not associated with any feature indication; ------as in Rel-17;
· Alt 2: If rach-OccasionsSI is not configured in RedCap specific initial BWP, the UE applies the RACH-ConfigCommon that is only associated with RedCap and the same repetition number.  -----as agreed for non RedCap specific initial BWP. 
Between the two options, we prefer Alt 1 because:
· From network implementation perspective, Alt.2 requires different implementations for the same feature (SI request for RedCap), this increases implementation complexity and no clear benefit is foreseen;
· Technically, Alt 2 needs further clarification, because RedCap and eRedCap share the same SI-Request configuration, but there may be separate RACH partitions configured for “RedCap + Msg1 repetition” and eRedCap+Msg1 repetition”, in case of separate partitions are configured with separate RO, we need to further discuss which RACH-ConfigCommon should be used. If either can be used separately, it means the same preamble index should be reserved for two ROs, this increases specification effort and without clear benefit. 

In addition, regarding the below agreement made last meeting, after further consideration and internal checking, we suggest to revert it, which means we prefer to apply the same principle for all the scenarios. 
· [S831] For SI request with MSG1 repetition, at least for the non-REDCAP specific initial BWP, UE uses the rach-ConfigCommon associated with the same repetition number only. 

Observation 3
Unified solution should be pursued to reduce network implementation complexity, differentiated solutions can be considered only if clear benefit is foreseen. 
From technical point of view, even if CBRA resources for Msg1 repetition (not SI request) are configured with separate RO, we didn’t see problem to apply Rel-15 rach-ConfigCommon for SI request with Msg1 repetition. In this case, sharedRO with separate preamble is used for normal CBRA and SI request with Msg1 repetition. If the network does not want to reuse the Rel-15 rach-ConfigCommon, the network can always configure rach-OccasionsSI.

So, we propose:
Proposal 1
For all the SI request cases (irrespective of Msg1 repetition and RedCap), if rach-OccasionsSI is not configured in corresponding SI request configuration, UE applies the RACH-ConfigCommon that is not associated with any feature. (Apply the same principle for Rel-17 and Rel-18, revert previous RAN2 agreement)
For Proposal 1, we provide the MAC TP in Annex. Regarding RRC CR, in the field description of rach-OccasionsSI, it can simple refer to MAC specification, this can be discussed separately. 
Proposal 2
Agree the MAC TP in Annex.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following observations and proposals:

Observation 1
Based on Rel-17 MAC specification, for SI request without Msg1 repetition, if rach-OccasionsSI is not provided, the UE applies the RACH common configuration that is not assoicated with any feature, i.e. BWP-UplinkCommon-> RACH-ConfigCommon.

Observation 2
Based on Rel-17 MAC specification, in RedCap-specific initial BWP, if network does not want to configure rach-OccasionsSI for SI request, the network has to configure the Rel-15 RACH-ConfigCommon IE and at least 4 preambles will be wasted. 
Observation 3
Unified solution should be pursued to reduce network implementation complexity, differentiated solutions can be considered only if clear benefit is foreseen. 
Proposal 1
For all the SI request cases (irrespective of Msg1 repetition and RedCap), if rach-OccasionsSI is not configured in corresponding SI request configuration, UE applies the RACH-ConfigCommon that is not associated with any feature. (Apply the same principle for Rel-17 and Rel-18, revert previous RAN2 agreement)

Proposal 2
Agree the MAC TP in Annex.
4 Annex ----TP for TS 38.321 
Based on v18.1.0.
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>
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>
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>
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>
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.
NOTE 1:
Void.

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 (e)RedCap and/or Slicing and/or SDT and/or MSG3 repetition and/or MSG1 repetition is applicable for this Random Access procedure:

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 (e)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.
NOTE 3:
SDT is not applicable for the Random Access procedure initiated by upper layers for MT-SDT.

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 if there are more than one set of Random Access resources available which can be used for indicating all features triggering this Random Access procedure and Msg1 repetition is applicable for this Random Access procedure:

3>
select the set of Random Access resources that associated with highest repetition number among the sets of Random Access resources.
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.

1>
else if contention-free Random Access Resources with Msg1 repetition have been provided for this Random Access procedure and Msg1 repetition number is indicated in rach-ConfigDedicated, and RedCap is applicable for the current Random Access procedure:

2>
select the set of Random Access resources that is only configured with RedCap indication and Msg1 repetition indication and associated with the indicated Msg1 repetition number for this Random Access procedure.

1>
else if contention-free Random Access Resources with Msg1 repetition have been provided for this Random Access procedure and Msg1 repetition number is indicated in rach-ConfigDedicated, and eRedCap is applicable for the current Random Access procedure:

2>
select the set of Random Access resources that is only configured with eRedCap indication and Msg1 repetition indication and associated with the indicated Msg1 repetition number for this Random Access procedure.

1>
else if contention-free Random Access Resources have been provided for this Random Access procedure and RedCap is applicable for the current Random Access procedure and there is one set of Random Access resources available that is only configured with RedCap indication; or

1>
if contention-free Random Access Resources have been provided for this Random Access procedure and eRedCap is applicable for the current Random Access procedure and there is one set of Random Access resources available that is only configured with eRedCap indication; or

1>
if contention-free Random Access Resources have been provided for this Random Access procedure and eRedCap is applicable for the current Random Access procedure and there is no set of Random Access resources available that is only configured with eRedCap indication and there is one set of Random Access resources available that is only configured with RedCap indication:

2>
select this set of Random Access resources for this Random Access procedure.

1>
else:

2>
if the Random Access procedure is initiated by PDCCH order with DCI PRACH association indicator field set to 1 and SSB-MTC-AdditionalPCI is configured by upper layers, as specified in clause 7.3.1.2.1 of TS 38.212 [9]:

3>
select the set of Random Access resources corresponding to the active additionalPCI.

2>
else if the Random Access procedure is initiated by PDCCH order for an LTM candidate cell:

3>
select the set of Random Access resources corresponding to the field Cell indicator in PDCCH order.

2>
else if contention-free Random Access Resources with Msg1 repetition have been provided for this Random Access procedure, and Msg1 repetition number is indicated in rach-ConfigDedicated:

3>
select the set of Random Access resources that is only configured with Msg1 repetition indication and associated with the indicated Msg1 repetition number for this Random Access procedure.



2>
else:

3>
select the set of Random Access resources that are not associated with any feature indication (as specified in clause 5.1.1c) for the current Random Access procedure.


RedCap-specific initial BWP

> BWP-UplinkCommon
    > additionalRACH-ConfigList
        > rach-ConfigCommon;
             > Partition 1: RedCap;
             > Partition 2: RedCap +feature X;
RedCap-specific initial BWP

> BWP-UplinkCommon
    > rach-ConfigCommon;
    > additionalRACH-ConfigList
        > rach-ConfigCommon;
             > Partition 1: RedCap;
             > Partition 2: RedCap +feature X;
RedCap-specific initial BWP

> BWP-UplinkCommon
    > rach-ConfigCommon;
        > Partition 1: RedCap;
        > Partition 2: RedCap +feature X;
Current configuration
Option 1
Option 2



