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

	[Pre117-e][106][RedCap] MAC open issues (vivo)

Regarding the MAC mode open issues listed in R2-2201891:

- Issues "1-3", "2-3" and "2-4" will be handled in offline discussion [Pre117-e][106][RedCap] MAC open issues

- Issue "1-1" can be discussed as part of the RACH indication and partitioning discussion (AI 8.18)

- Issue "1-2" will be handled in offline discussion [Pre117-e][107][RedCap]

- Issues "2-1" and "2-2" can be handled via company contributions in AI 8.12.4

Other MAC issues can be handled via company contributions in AI 8.12.3.1.2


In order for rapporteur to have sufficient time to provide the summary, your comments before Monday 2022-2-14 23:59 UTC is appreciated.

2. Contact information

	Company
	Name and email address

	vivo
	Chenli (chenli5g@vivo.com)

	Huawei, HiSilicon
	Yulong (shiyulong5@huawei.com)

	Samsung
	Jaehyuk JANG (jack.jang@samsung.com)

	LGE
	SunYoung LEE (ssunyoung.lee@lge.com)

	Nokia, Nokia Shanghai Bell
	Samuli Turtinen (samuli.turtinen@nokia.com)

	Apple
	Naveen Palle (naveen.palle@apple.com)

	Qualcomm
	Linhai He (linhaihe@qti.qualcomm.com)

	Intel
	Yi Guo (yi.guo@intel.com)

	ZTE
	LiuJing (liu.jing30@zte.com.cn)

	CATT
	Xiangdong zhang ( zhangxiangdong@catt.cn )

	Xiaomi
	Liyanhua (liyanhua1@xiaomi.com)

	Futurewei
	Yunsong Yang (yyang1@futurewei.com)

	CMCC
	Xiaoman Liu(liuxiaoman@chinamobile.com)

	Fujitsu
	Guorong Li (liguorong@fujitsu.com)

	NEC
	Hisashi Futaki (hisashi.futaki@ nec.com) 

	OPPO
	Haitao Li (lihaitao@oppo.com)

	Lenovo&MM
	Lianhai(wulh5@Lenovo.com)

	DENSO
	Hideaki Takahashi (hideaki.takahashi.j6e@jp.denso.com)

	Spreadtrum
	Lifeng Han(Lifeng.Han@unisoc.com)

	MediaTek
	Pradeep Jose (pradeep dot jose at mediatek dot com)

	
	


3. Discussion
The open issue list on MAC aspects for RedCap was discussed and summarized in [1] with the following open issues:
Regarding early identification:

	OI Index
	Open issue
	Rapporteur comment
	OI type

	1-1
	How to apply the dedicated RACH resource for RedCap or how to define the applicability priority (e.g. whether RedCap type is prioritized) 
	This OI will be handled in RACH partitioning session.
	Type 2

	1-2
	Confirm Working assumption or not on:

Working assumption:

1. Msg3 early identification is mandatorily supported by RedCap UE
	This OI will be handled in RAN2 also considering MsgA early identification.
	Type 1

	1-3
	Whether LCID for RedCap is always indicated when MsgA CCCH is sent by a RedCap UE (i.e. no other precondition)
	This OI will be handled in RAN2
	Type 1

	
	
	
	


Regarding NCD-SSB:

	OI Index
	Open issue
	Rapporteur comment
	OI type

	2-1
	Whether/how NCD-SSB could be applied for Non-RedCap Ues
	This OI will be handled by both RAN1 and RAN2
	Type 2 or Type 1?

	2-2
	Any other impacts on BWP operation in RRC_CONNECTED for the behavior for NCD-SSB, e.g. RRM, RLM, etc.
	This OI will be handled by RAN2
	Type 2 or Type 1?

	2-3
	How to implement the redcap specific initial BWP in MAC, including RACH procedure and BWP operation
	This OI will be handled by RAN2
	Type 3

	2-4
	FFS whether to have CD-SSB/NCD-SSB concept in MAC specification
	
	Type 3

	
	
	
	


Per Chair guidance, we only need to discuss these issues:
Issues “1-3”, “2-3” and “2-4” will be handled in offline discussion [Pre117-e][106][RedCap] MAC open issues

3.1. Open issue for early identification
In RAN2#116bis-e, it was agreed that:
	Agreements online:

1.
In MAC perspective, RedCap UE uses the dedicated LCID for Msg3 early identification, when the Msg3 includes the CCCH data (no other precondition)

2.
Also when msg1 early identification is configured, new dedicated LCID is used for CCCH identification


For 2-step RACH, Rapporteur thinks similar conclusions should be made accordingly.
Discussion point 1) Companies are invited to show your views on whether LCID for RedCap is always indicated when MsgA CCCH is sent by a RedCap UE (i.e. no other precondition). Otherwise, please provide your reason. 
	Company’s name
	Yes/No
	Comments, if any

	Huawei, HiSilicon
	Yes
	Same as Msg3.

	Samsung
	Yes
	To add precondition would only add unnecessary complexity to the specification/implementation.

	LGE
	Yes
	

	Nokia
	Yes
	No precondition needed.

	Apple
	Yes
	While we were not favorable to earlier agreement, it make senses to keep 2-step RACH the same as 4-step 

	Qualcomm
	Yes
	

	Intel
	Yes
	

	ZTE
	Yes
	

	CATT
	Yes
	Keep consistent with 4-step RACH.

	Xiaomi
	Yes
	

	Vivo
	Yes
	

	Futurewei
	Yes
	

	CMCC
	Yes
	

	Fujitsu
	Yes
	

	NEC
	Yes
	Given the previous agreement was made for Msg3, it would be reasonable to assume the same.

	OPPO
	Yes
	

	Lenovo&MM
	Yes
	A common solution is preferred.

	DENSO
	Yes
	Should be the same as for 4-step RACH

	Spreadtrum
	Yes
	Keep align with Msg3 solution.

	MediaTek
	Yes
	

	
	
	


3.2. Whether/how to capture separate initial BWP in MAC
In RAN2#116bis-e, it was agreed that:

	1.
If a RedCap UE in idle/inactive mode is configured with a separate initial BWP associated with no SSB (CD or NCD) for RACH, measurements are based on CD-SSB for initial RACH resource selection.
3.
From RAN2 perspective, if a RedCap UE in idle/inactive mode is configured with a separate initial BWP associated with no SSB (CD or NCD) for RACH, it is up to UE implementation to perform new RSRP measurement in a DL BWP associated with CD-SSB before Msg1/A retransmission.


Rapporteur thinks this is related to RACH procedure in idle/inactive mode, and it could be captured in MAC specification as a Note. During the running MAC CR discussion, some companies provided some rewording suggestions as below [2]:
	NOTE X1:
If a RedCap UE in RRC_IDLE or RRC_INACTIVE mode is configured with a separate initial BWP this is not associated with any SSB for RACH, measurements are based on CD-SSB for initial RACH resource selection, while it is up to UE implementation whether to perform new RSRP measurements in the DL BWP associated with CD-SSB for Random Access Preamble retransmission.


Discussion point 2) Companies are invited to show your preference among the following options on whether/how to capture the above conclusions: 

· Option 1: Agree. 

· Option 2: Not agree, please provide your suggestions.
· Option 3: No need to capture this in MAC specification.
	Company’s name
	Option
	Comments, if any

	Huawei, HiSilicon
	Option 3 for agreement 1;
FFS/Wait for agreement 3;
	There is no differentiation between CD-SSB and NCD-SSB in MAC specification for RA procedure. It can be clarified in RRC that the SSB to be used is NCD-SSB.

The agreement 3, “it is up to UE implementation to perform new RSRP measurement in a DL BWP associated with CD-SSB before Msg1/A retransmission”, we can wait for the R1/4 discussion and see how they capture/clarify this in their specification.

	Samsung
	Option 1
	-

	LGE
	Option 2 for Agreement 1;
Option 3 for Agreement 3;
	The intention of the agreement is to allow using normal initial BWP for a RedCap UE if there is no SSB on the RedCap specific initial BWP. There is no need to differentiate CD-SSB or NCD-SSB in MAC. More importantly, if we introduce CD-SSB/NCD-SSB, it becomes unclear what the legacy SSB in MAC specification means. Thus, we have a concern on having CD/NCD-SSB in MAC specification only for RedCap. The only one thing we need in MAC is that, for RedCap UE, there is a RedCap specific initial BWP. In this regards, our suggestion is:

NOTE X1: If a RedCap UE is configured with an [initial BWP for RedCap] not associated with any SSB, SS-RSRP is measured for the SSB associated with initial BWP.

	Nokia
	No strong view
	It would need to be captured somewhere the CD-SSB is used.

	Apple
	
	Share similar view as Nokia

	Qualcomm
	Option 1
	

	Intel
	Option 3 for agreement 1;

FFS/Wait for agreement 3;
	For agreements 3, RAN2 has sent LS in R2- 2201760, asked RAN1/RAN4 to consider if any update is required in their specifications. Therefore we could wait for their discussion. 

	ZTE
	Option 1 for agreement 1;

Wait for agreement 3
	For agreement 1, since there is no NCD-SSB for idle/inactive UEs, SSB selection can only be performed based on CD-SSB. 

For agreement 3, we think the proposed wording is different from RAN2 agreement, the agreement says “it is up to UE implementation to perform new RSRP”, it cannot be simply interpreted as “up to UE implementation whether to perform…”, only using old measurement results can harm RACH performance, the RAN2 agreement can imply “up to UE implementation how to perform…”.

Considering LS is sent to RAN4/1, we prefer to wait for their feedback first. 



	CATT
	Option 3 for agreement 1;

Wait for agreement 3;
	For agreement 1, there is no other option for UE implementation. 
For agreement e, we can wait the feedback of our LS. 

	Xiaomi
	Option 3 for agreement 1;

Wait for agreement 3;

	We do not need to differentiate CD-SSB or NCD-SSB in MAC.

It can be clarified in RRC that the SSB is NCD-SSB from the initial BWP.


	Vivo
	Option 1 with comments
	For agreement 1: If a separate initial BWP is configured for RACH, we think it is better to clarify how to perform measurement for RACH resource selection. As there is no associated SSB for the separate initial BWP, the SSB associated with initial BWP should be used. If companies donot want to mention CD-SSB/NCD-SSB in RACH procedure, we are also fine with the suggested wording provided by LG.
For agreement 3: With the similar reason, it is better to clarify the measurement on CD-SSB for RACH preamble retransmission. 

	Futurewei
	Option 3 for agreement 1 and can wait for agreement 3.
	Same view as Huawei and CATT.

	CMCC
	Option 3 for agreement 1;

FFS/Wait for agreement 3;
	Same view with Huawei.

	Fujitsu
	Option 1
	

	NEC
	Option 1 for agreement 1,
Wait for agreement 3
	For 1, This is important aspect and it’s good to capture as a NOTE. If other companies have another suggestion on wording, we are open for further discussion.
For 3, we are fine to wait for response from RAN1/4. 

	OPPO
	Option 3 for agreement 1;

FFS/Wait for agreement 3;
	Same view as Huawei.

	Lenovo&MM
	Option 3 for agreement 1;

FFS/Wait for agreement 3;
	Same view with Huawei.

	DENSO
	Option 1 for agreement 1;

Wait for agreement 3
	Agree that the agreement 1 should be captured in the spec to clarify what is used for SSB-based measurements in this case.

	Spreadtrum
	Option 1
	

	MediaTek
	Option 1
	We prefer something along the lines of LGE’s response to be captured to have clear procedures.

Regarding agreement 3, we are also ok to wait for response from RAN4/1

	
	
	


In RAN2#116bis-e, it was agreed that:

	2.
If a RedCap-specific initial UL BWP is configured for RACH, RedCap UEs shall use only the RedCap-specific initial UL BWP to perform RACH.


Rapporteur thinks this conclusion has impacts on MAC specification on BWP switching (i.e. clause 5.15). 
In idle/inactive mode, there was no BWP switching before, as there is only initial BWP, on which UE performs SI/Paging reception, RACH, etc. For RedCap, if a RedCap-specific initial UL BWP is configured for RACH, RedCap UEs shall use only the RedCap-specific initial UL BWP to perform RACH. In this way, the corresponding UE behaviour should be captured. During the running MAC CR discussion, some companies provided some rewording suggestions as below [2]:

	[A RedCap UE in RRC_IDLE or RRC_INACTIVE mode may be configured with a RedCap-specific initial UL BWP, as specified in TS 38.213 [6].

If the UE is a RedCap UE in RRC_IDLE or RRC_INACTIVE mode, the MAC entity shall:

32> if the RedCap-specific initial UL BWP is configured with RACH:

2>
perform RACH procedure as specified in clause 5.1 by using the RedCap-specific initial UL BWP;

3>

if the RedCap-specific initial DL BWP is configured:

4>
monitor the PDCCH on the RedCap-specific initial DL BWP.]
Editor’s NOTE:
FFS any other impacts on BWP operation in RRC_CONNECTED for the behavior for NCD-SSB, e.g. RRM, RLM, etc.
Editor’s NOTE:
How separate initial UL/DL BWP impacts MAC specification will be discussed and determined further.
Editor’s NOTE:
The behaviour on RedCap specific initial BWP need to be updated based on further progress.


Discussion point 3) Companies are invited to show your preference among the following options on whether/how to capture the above conclusions: 

· Option 1: Agree. 

· Option 2: Not agree, please provide your suggestions.

· Option 3: No need to capture this in MAC specification.

· Option 4: Others, e.g., wait for more progress on separate initial BWP.
	Company’s name
	Option
	Comments, if any

	Huawei, HiSilicon
	Option 2
	The above procedure text is only to clarify one thing that the RACH is on RedCap-specific initial UL BWP. Also, There is no definition in MAC on “RedCap-specific initial UL BWP”.
We suggest to just capture one NOTE in the beginning of 5.1.1 to clarify all those parameters for RedCap:

“NOTE: If configured, RedCap UE should use the configurations provided in [RedCap-specific initial UL BWP configuration], as specified in TS 38.331[x].”

	Samsung
	Option 1
	3> and 4> can move one level up (i.e., to 2> and 3> respectively). 

	LGE
	Option 4
	As indicated by EN, this may be impacted by the discussion under RACH partitioning, e.g., feature priority based BWP selection. Therefore, we propose to wait for more progress.

	Nokia
	Option 4
	Let’s capture once we have all the details how things should work.

	Apple
	Op 4
	RACH partitioning disc needs to be factored in.

	Qualcomm
	Option 1 with change
	The same comment as Samsung. In addition, unless the term “RedCap-specific initial UL BWP” is defined elsewhere (e.g. 38.331), we suggest using the following wording instead:
1> if an initial UL BWP is configured specifically for RedCap UEs:
and

2>
if an initial DL BWP is configured specifically for RedCap UEs:
Otherwise, we can directly use the field name for RedCap-specific initial BWPs defined in 38.331

	Intel
	Option 1


	

	ZTE
	Option 4
	Same comment as above companies, the discussion in RACH partitioning session also cover this, we prefer to wait for the progress of common RACH session, then to check if anything needs to be captured in RedCap MAC CR. 

	CATT
	Option 4
	

	Xiaomi
	Option 4
	

	Vivo
	Option 1
	We think it is better to clarify the BWP switching behaviour, which should be captured in MAC specification. Considering potential future proof, there may be other case for BWP change behaviour in idle mode. 
Option 4 is also acceptable for us, if other companies prefer it, as the corresponding function has not been completely figured out.

	Futurewei
	Option 4
	

	CMCC
	Option 4
	

	Fujitsu
	Option 1
	Agree with Samsung. 

	NEC
	Option 1/2
	Agree to capture the agreement, while how to capture this can be discussed further, e.g. “IDLE, INACTIVE” can be captured in the normative text of MAC spec? Probably it will be better to capture that without saying RRC state, if possible.

	OPPO
	Option 1
	Agree with Samsung. 

	Lenovo&MM
	Option 1
	

	DENSO
	Option 1
	Agree with Samsung and Qualcomm

	Spreadtrum
	Option 1
	

	MediaTek
	Option 1
	Agree with Samsung

	
	
	


During the running MAC CR discussion, some companies commented that connected mode should be also considered. Then, the corresponding TP was provided in MAC running CR as below [2]:
	[1>
if for a RedCap UE, PRACH occasions for the Redcap UE are not configured for the active UL BWP, and if the RedCap-specific initial UL BWP is configured with RACH:

8> switch the active UL BWP to the RedCap-specific initial UL BWP;
8> if the RedCap-specific initial DL BWP is configured:

8> switch the active DL BWP to the RedCap-specific initial DL BWP;

8> else:

8> switch the active DL BWP to BWP indicated by initialDownlinkBWP.

8> else if, for a RedCap UE, the RedCap-specific initial UL BWP is not configured with RACH: or,]
8> [except for RedCap UEs,] if PRACH occasions are not configured for the active UL BWP:

8> switch the active UL BWP to BWP indicated by initialUplinkBWP;

8> if the Serving Cell is an SpCell:

3>
switch the active DL BWP to BWP indicated by initialDownlinkBWP.


Discussion point 4) Companies are invited to show your preference among the following options on whether/how to capture the above conclusions: 

· Option 1: Agree. 

· Option 2: Not agree, please provide your suggestions.

· Option 3: No need to capture this in MAC specification.

· Option 4: Others, e.g., wait for more progress on separate initial BWP.
	Company’s name
	Option
	Comments, if any

	Huawei, HiSilicon
	Option 2
	See our comment in DP3, and our suggestion can cover both idle/inactive and connected.

Also, existing spec already supports the BWP switching to the one with RACH resource. We only need to clarify in RRC what’s the RedCap-specific initial BWP.

	Samsung
	Option 1
	The text change can be slightly updated (merely for better readability) as follows:
8> if PRACH occasions are not configured for the active UL BWP:
8> if UE is a RedCap UE and if initialUplinkBWPRedcap is configured:
8> switch the active UL BWP to BWP indicated by initialUplinkBWPRedcap;

8> else:
8> switch the active UL BWP to BWP indicated by initialUplinkBWP;

8> if the Serving Cell is an SpCell:

8> if UE is RedCap and if initialDownlinkBWPRedcap is configured:

                  4> switch the active DL BWP to BWP indicated by initialDownlinkBWPRedcap;

8> else:
                    4> switch the active DL BWP to BWP indicated by initialDownlinkBWP.


	LGE
	Option 4
	As indicated by EN, this may be impacted by the discussion under RACH partitioning, e.g., considering CE. Therefore, we propose to wait for more progress.

	Nokia
	Option 4
	Agree with the intention but let’s wait for progress before capturing.

	Apple
	Op4
	

	Qualcomm
	Option 1 with change
	The same comment as for Discussion Point 3

	Intel
	Option 1
	

	ZTE
	Option 4
	Same comment as for previous question.

	CATT
	Option 4
	

	Xiaomi
	Option 4
	

	Vivo
	Option 1
	Same comment as previous one.

	Futurewei
	Option 4
	

	CMCC
	Option 4
	

	Fujitsu
	Option 1
	Agree with Samsung. 

	NEC
	Option 1
	

	OPPO
	Option 1
	

	Lenovo&MM
	Option 1
	

	DENSO
	Option 1
	

	Spreadtrum
	Option 1
	

	MediaTek
	Option 1
	Agree with Samsung

	
	
	


In RAN2#116bis-e, it was agreed that:

	8.
For connected mode operation if NCD-SSB is configured in a dedicated DL BWP whose paired UL BWP is configured with RACH-ConfigDedicated, RACH-ConfigCommon or BeamFailureRecovery Config, SSB in that RACH configuration (e.g., in CFRA-SSB-Resource IE or in PRACH-ResourceDedicatedBFR IE) refers to the NCD-SSB configured in that DL BWP.


This conclusion concern RACH procedure in connected mode. Some companies think there is no need to capture this conclusion in RACH procedure or no need to capture it in MAC specification. 

Discussion point 5) Companies are invited to show your preference among the following options on whether/how to capture the above conclusion: 

· Option 1: No need in MAC, clarification in other specification (e.g. in RRC) is enough.

· Option 2: Yes in MAC, please provide where/how to capture it (e.g. as a Note). 
	Company’s name
	Option
	Comments, if any

	Huawei, HiSilicon
	Option 1
	Apparently, the SSB clarification on CFRA-SSB-Resource IE or in PRACH-ResourceDedicatedBFR IE should be captured in RRC.

	Samsung
	Option 1
	-

	LGE
	Option 1
	

	Nokia
	Option 1
	

	Apple
	Op1 RRC is clear
	

	Qualcomm
	Option 1
	

	Intel
	Option 1
	

	ZTE
	Option 1
	

	CATT
	Option 1
	

	Xiaomi
	Option1
	

	Vivo
	Option 1
	OK, we are also fine to clarify this in RRC specification. 

	Futurewei
	Option 1
	

	CMCC
	Option 1
	

	Fujitsu
	Option 1
	

	NEC
	Option 1
	RRC or Stage 2 with only high level concept (e.g. if NCD-SSB is configured in a dedicated DL BWP whose paired UL BWP is configured with RACH configurations, SSB in that RACH configuration  refers to the NCD-SSB configured in that DL BWP.)

	OPPO
	Option 1
	

	Lenovo&MM
	Option 1
	

	DENSO
	Option 1
	

	Spreadtrum
	Option 1
	

	MediaTek
	Option 1
	Prefer to clarify this in the RRC field description 

	
	
	


3.3. Others
Discussion point 6) Companies are invited to provide your views on any other open issues not included above which has impacts on MAC specification:
	Company’s name
	Comments, if any

	DENSO
	For the case where the UE uses the RedCap-specific initial DL/UL BWP for RACH, what happens if the number of preamble transmission is reached to the maximum value and a random access problem is indicated to the upper layer? Should the UE reside in the RedCap specific DL/UL BWP? Or should the UE go back to the default initial DL BWP where SSB is present?

	
	

	
	

	
	

	
	

	
	


4. Conclusion

Based on companies’ input, 
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