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1. Introduction
The document summarizes the following at-meeting offline discussion: 

	· [AT118-e][116][RedCap] MAC aspects (vivo)

Initial scope: Discuss MAC aspects, e.g. based on contributions in 6.12.3.1

Initial intended outcome: Summary of the offline discussion with agreeable proposals/TP for 38.321

Deadline (for companies' feedback): Tuesday 2022-05-17 22:00 UTC

Deadline (for rapporteur's summary in R2-2206214):  Wednesday 2022-05-18 00:00 UTC

Proposals/TP marked "for agreement" in R2-2206214 not challenged until Wednesday 2022-05-18 12:00 UTC will be declared as agreed via email by the session chair.

Status: ongoing


The topics are discussed in detail within the next sections.
2. Contact information

	Company
	Name and email address

	vivo
	Chenli (chenli5g@vivo.com)

	Interdigital
	Keiichi Kubota (keiichi.kubota@interdigital.com)

	Huawei, HiSilicon
	Yulong (shiyulong5@huawei.com)

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


3. Discussion

3.1. Timer-based BWP Switching to initialDownlinkBWP-RedCap 
In the current MAC specification, there is only the descriptions on fallback operation to legacy initialDownlinkBWP under the bwp-InactivityTimer related procedure, i.e. a RedCap UE in connected mode may switch its DL BWP to initial DL BWP when bwp-InactivityTimer is expired if there is no default DL BWP configured. The descriptions on on fallback operation to initialDownlinkBWP-RedCap for applying bwp-InactivityTimer is left out. There is possible that the bandwidth of legacy initialDownlinkBWP exceeds the RedCap UE capability. Thus, [1][2][3] discuss this issue with similar proposals which are summarized as following: 

	Rapporteur’s Proposal: When the bwp-InactivityTimer is expired and the default BWP is not configured for a RedCap UE, the RedCap UE should switch to initialDownlinkBWP-RedCap, if configured.


Discussion point 1) Companies are invited to show your views on whether share the same understanding above, i.e. whether agree the above rapporteur’s proposal.  
	Company’s name
	Yes/No
	Comments, if any

	Interdigital
	Yes
	

	Huawei, HiSilicon
	Yes
	

	
	
	

	
	
	

	
	
	


The corresponding TPs for this proposal are provided in [2][3][4] similarly. Taking the TP in [3][4] as an example:
	5.15
Bandwidth Part (BWP) operation

1.1.1 5.15.1
Downlink and Uplink
(…omitted)

The MAC entity shall for each activated Serving Cell configured with bwp-InactivityTimer:

1>
if the defaultDownlinkBWP-Id is configured, and the active DL BWP is not the BWP indicated by the defaultDownlinkBWP-Id, and the active DL BWP is not the BWP indicated by the dormantBWP-Id if configured; or

1>
if the defaultDownlinkBWP-Id is not configured, and the active DL BWP is not the initialDownlinkBWP or initialDownlinkBWP-RedCap, and the active DL BWP is not the BWP indicated by the dormantBWP-Id if configured:
(…omitted)

2>
if the bwp-InactivityTimer associated with the active DL BWP expires:

3>
if the defaultDownlinkBWP-Id is configured:

4>
perform BWP switching to a BWP indicated by the defaultDownlinkBWP-Id.

3>
else:

4> if the UE is a RedCap UE; and

4> if initialDownlinkBWP-RedCap is configured:

5> perform BWP switching to the initialDownlinkBWP-RedCap.

4> else:
5>
perform BWP switching to the initialDownlinkBWP.


Discussion point 2) Companies are invited to show your views on whether agree the above TP in [2][3][4]: 
	Company’s name
	Yes/No
	Comments, if any

	Interdigital
	Yes
	

	Huawei, HiSilicon
	Yes
	

	
	
	

	
	
	

	
	
	


3.2. BWP switching for RACH
In [1][3], companies think in the current MAC specification quoted as below, the corresponding UE behaviors are missing, for the case when initialUplinkBWP-RedCap or initialDownlinkBWP-RedCap is not configured.
	5.15
Bandwidth Part (BWP) operation

1.1.2 5.15.1
Downlink and Uplink
 (…omitted)

A RedCap UE in RRC_IDLE or RRC_INACTIVE mode may be configured with a RedCap-specific initial UL BWP in initialUplinkBWP-RedCap, as specified in TS 38.331 [5].

Upon initiation of the Random Access procedure, after selection of the carrier for performing Random Access procedure as specified in clause 5.1.1, if the UE is a RedCap UE in RRC_IDLE or RRC_INACTIVE mode, the MAC entity shall:

1>
if initialUplinkBWP-RedCap is configured:

2>
perform the Random Access procedure as specified in clause 5.1 by using the BWP configured by initialUplinkBWP-RedCap;

2>
if initialDownlinkBWP-RedCap is configured:

3> monitor the PDCCH on the BWP configured by initialDownlinkBWP-RedCap.


[1] suggests to fix the issue with the following proposal, while [3] provides TP directly on this issue. 
	Proposal 2 in [1]: For RedCap UEs in idle/inactive mode, if the RedCap-specific initial BWP is not configured, the legacy initial BWP should be used to perform RACH as legacy. 


Discussion point 3) Companies are invited to show your views on whether share the same understanding above, i.e. whether agree the proposal 2 in [1]. 

	Company’s name
	Yes/No
	Comments, if any

	Interdigital
	Yes
	

	Huawei, HiSilicon
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


The corresponding TPs for this proposal are provided in [4] as following:
	1.1.3 5.15.1
Downlink and Uplink
(…omitted)

Upon initiation of the Random Access procedure, after selection of the carrier for performing Random Access procedure as specified in clause 5.1.1, if the UE is a RedCap UE in RRC_IDLE or RRC_INACTIVE mode, the MAC entity shall:

1>
if initialUplinkBWP-RedCap is configured:

2>
perform the Random Access procedure as specified in clause 5.1 by using the BWP configured by initialUplinkBWP-RedCap;

2>
if initialDownlinkBWP-RedCap is configured:

3>
monitor the PDCCH on the BWP configured by initialDownlinkBWP-RedCap.
2>
else:

3>
monitor the PDCCH on the BWP configured by initialDownlinkBWP.
1>
else:

2>
perform the Random Access procedure as specified in clause 5.1 by using the BWP configured by initialUplinkBWP.



Discussion point 4) Companies are invited to show your views on whether agree the above TP in [4]: 
Rapporteur note: if companies agreed the below proposal 2 in [3] and the corresponding TP, they could skip this question. 
	Company’s name
	Yes/No
	Comments, if any

	Interdigital
	Partially Yes
	For the last else case, the spec should specify which downlink BWP should be used for PDCCH monitoring, shouldn’t it? We prefer DP6’s proposal below as that’s simpler.

	Huawei, HiSilicon
	
	Not essential issue, we can review the wording directly in the rapporteur CR.

	
	
	

	
	
	

	
	
	


Besides, in [3], proponent thinks it is observed that the RedCap UE may be configured with initialUplinkBWP-RedCap without initialDownlinkBWP-RedCap, and vice versa. However, according to the above text in TS 38.321, when the BWP operation is performed by a RedCap UE in RRC_IDLE or RRC_INACTIVE state, the BWP switching to RedCap-specific initial DL BWP is dependent on whether the RedCap-specific initial UL BWP is configured or not. That is, if RedCap-specific initial UL BWP is not configured, a RedCap UE monitors RAR in legacy initial DL BWP even though the RedCap-specific initial DL BWP is configured. In order to include all the cases of configuring RedCap-specific initial UL BWP and RedCap-specific initial UL BWP, [3] suggests to modify the text of BWP switching for RedCap UE to perform the BWP switching to the RedCap-specific initial UL BWP and the BWP switching to RedCap-specific initial DL BWP independently. Thus, the corresponding proposal in [3] is:

	Proposal 2 in [3]: When a RedCap UE is in RRC_IDLE/RRC_INACTIVE, BWP switching operation to the initial UL BWP and BWP switching operation to initial DL BWP are performed independently.


Discussion point 5) Companies are invited to show your views on whether share the same understanding above, i.e. whether agree the proposal 2 in [3]. 

	Company’s name
	Yes/No
	Comments, if any

	Interdigital
	Yes
	

	Huawei, HiSilicon
	
	Proposal is not clear.

Does it mean:” When a RedCap UE is in RRC_IDLE/RRC_INACTIVE, BWP switching operation to the legacy initial UL BWP and BWP switching operation to legacy initial DL BWP are performed independently.”?
BTW, it is more like spec style/structure polishing, no need to agree any proposal. We can directly review the CR.

	
	
	

	
	
	

	
	
	

	
	
	


The corresponding TPs for this proposal are provided in [3] as following:
	1.1.4 5.15.1
Downlink and Uplink
 (…omitted)

Upon initiation of the Random Access procedure, after selection of the carrier for performing Random Access procedure as specified in clause 5.1.1, if the UE is a RedCap UE in RRC_IDLE or RRC_INACTIVE mode, the MAC entity shall:

1>
if initialUplinkBWP-RedCap is configured:

2>
perform the Random Access procedure as specified in clause 5.1 by using the BWP configured by initialUplinkBWP-RedCap;
1> else:

2>
perform the Random Access procedure as specified in clause 5.1 by using the BWP configured by initialUplinkBWP;
1>
if initialDownlinkBWP-RedCap is configured:

2>
monitor the PDCCH on the BWP configured by initialDownlinkBWP-RedCap.

1> else:

2>
monitor the PDCCH on the BWP configured by initialDownlinkBWP.


Discussion point 6) Companies are invited to show your views on whether agree the above TP in [3]: 
	Company’s name
	Yes/No
	Comments, if any

	Interdigital
	Yes
	It’s clearer and simpler.

	Huawei, HiSilicon
	
	Not essential issue, we can review the wording directly in the rapporteur CR.

	
	
	

	
	
	

	
	
	


3.3. Msg1 based Early Identification

In [2], proponent discussed Msg1 based early identification. They think that supporting RA partitioning should be mandatory for RedCap UE to ensure RedCap UE can work under all kinds of configurations from network. For instance, when NW configures RedCap UE to work on the legacy initial BWP (i.e. no RedCap specific BWP configured), or when NW does not configure dedicate RO resource in the RedCap specific BWP, RedCap UE should support the RA partitioning in order to be identified by network via Msg1 identification. Thus, the corresponding proposal in [2] is:

	Proposal 1 in [2]: In order to support Msg1 identification in all cases of NW configurations, RA partitioning is assumed as mandatory for RedCap UE. 


Discussion point 7) Companies are invited to show your views on whether share the same understanding above, i.e. whether agree the above proposal 1 in [2]. 

	Company’s name
	Yes/No
	Comments, if any

	Interdigital
	Yes
	Msg1 early indication is essential for the support of RedCap.

	Huawei, HiSilicon
	Yes
	

	
	
	

	
	
	

	
	
	


3.4. SI Request

In [5], proponent thinks RedCap-specific initial UL BWP would be configured with RACH configurations (preambles/ROs). The preambles/ROs available for SI request on RedCap-specific initial UL BWP are not same as the preambles/ROs available for SI request on legacy initial UL BWP. In this way, the current SI request configuration cannot be applied for both RedCap-specific initial UL BWP and legacy initial UL BWP. Hence, [5] suggests that SI request configuration (for Msg1 based SI request) for the RedCap-specific initial UL BWP should be provided separately, as RedCap UEs have to use only the RedCap-specific initial UL BWP to perform RACH if configured. Thus, the corresponding proposal in [5] are following:
	Proposal 1 in [5]: If the RedCap-specific initial UL BWP is configured on NUL, UE in NUL coverage transmits SI request (Msg1 or Msg3 based) on RedCap-specific initial UL BWP.

Proposal 2 in [5]: New IE si-RequestConfigRedcap is included in SIB1. si-RequestConfigRedcap indicates SI request RACH resources for RedCap-specific initial UL BWP on NUL.

Proposal 3 in [5]: If rach-OccasionsSI is absent in si-RequestConfigRedcap, the redcap UE uses the corresponding parameters configured in rach-ConfigCommon of the RedCap-specific initial UL BWP on NUL.

Proposal 4 in [5]: If the RedCap-specific initial UL BWP is configured on NUL, Redcap UE in NUL coverage determines whether to perform Msg1 or Msg3 based SI request based on whether si-RequestConfigRedcap is configured or not for NUL.


On the contrary, [2] suggests to use the non-RedCap Msg1 Resource for SI request instead of configuring RedCap specific dedicate PRACH preambles/ROs for requesting SI message to avoid increasing the signalling overhead and wasting of resources. To use legacy configuration for Msg1 based SI request, [2] indicates that the condition is the RO resources for Msg1 based SI request does not exceed the RedCap UE maximum bandwidth. Thus, the corresponding proposal in [2] is:
	Proposal 2 in [2]: RedCap UEs always use the legacy initial UL BWP for Msg1 based SI request, if it does not exceed the RedCap UE maximum bandwidth. Otherwise, RedCap UEs use Msg3 based SI request. 


Rapporteur Note: as we known, this issue is related to the RIL S953 being discussed in offline#102 as below:

	R2-2206192
[offline-102] RRC CR
Ericsson
discussion
Rel-17
NR_redcap-Core
Proposal 26        Discuss S953.

· Continue offline


This issue relates to both MAC procedure (SI request through separate initial BWP) and RRC configuration (RACH configuration for RedCap specific initial BWP for SI request). During the discussion in #102, some companies think we should first decide whether SI request on RedCap specific initial UL BWP is supported or not. 

Thus, rapporteur will coordinate with offline#102 on where to discuss this issue. Here, we only focus on the MAC aspects first, i.e. whether SI request on RedCap specific initial UL BWP is supported or not. 
Discussion point 8) Companies are invited to show your views on whether Msg1 based SI request on RedCap specific initial UL BWP is supported or not, i.e. 
· Yes: If the RedCap-specific initial UL BWP is configured, UE transmits SI request (Msg1 or Msg3 based) on RedCap-specific initial UL BWP.
· No: RedCap UEs always use the legacy initial UL BWP for Msg1 based SI request, if it does not exceed the RedCap UE maximum bandwidth. Otherwise, RedCap UEs use Msg3 based SI request.
	Company’s name
	Yes/No
	Comments, if any

	Interdigital
	Yes + comment
	RedCap UE sends Msg1 early indication on ReedCap specific initial BWP if Msg1 indication is configured for the BWP.
The underline part should be added.

	Huawei, HiSilicon
	No
	“Yes” option requires ANS.1 changes, which seems a little bit late.

	
	
	

	
	
	

	
	
	


Discussion point 9) Companies are invited to provide your views on any other aspects issues not included above which is related to MAC aspects:

	Company’s name
	Comments, if any

	
	

	
	

	
	

	
	

	
	

	
	


3. Conclusion

This contribution summarizes the pre-meeting offline discussion: [AT118-e][116][RedCap] MAC aspects (vivo), and achieves the following proposals:

Proposals for easy agreement:

Proposals need further online discussion:
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