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1. Introduction

In RAN2#108 meeting, it was agreed for NR and LTE that:
Agreements

1
UE establishes PDCP entity for SRBs associated to the target node upon receiving DAPS HO command. UE does not re-establish PDCP entities for source SRBs during DAPS HO.

2
Once HO command is successfully received, UE can switch the RRC protocol signaling processing towards the target cell to receive any further RRC messages.

3
The UE releases the source SRB resources, security configuration of the source cell and stops DL/UL reception/transmission with source upon receiving explicit release from target node.

4
No changes to RRM during handover due to DAPS HO. (No changes needed to running CR)

5
After receiving HO command (RRCConnectionReconfiguration with mobility control info) from source cell, UE stops system information updates, short messages (for NR), paging, ETWS, CMAS reception for the source cell.

6
The UE re-starts system information updates, paging, short messages (for NR), ETWS, CMAS in source cell once resuming the connection to source successfully when target cell is failed.

The agreements above have some impacts on the function of MAC entity in DAPS HO.  

This contribution provides a report of the email discussion on the open issues from MAC CR implementation perspective. 
2. Discussion
2.1. Function of MAC entity for DAPS HO
Issue 1. Which functions will be supported by the source and target MAC entity in DAPS HO.
In MAC specification, the structure of MAC entity is defined. The functions of the different MAC entities in the UE operate independently. When the UE is configured with DAPS handover, two MAC entities are used by the UE: one for the source cell (source MAC entity) and one for the target cell (target MAC entity). We should clarify whether the source and target MAC entity in DAPS HO have all functions in Figure 4.2.2-1. During email discussion on MAC specification running CR for mobility enhancement, some companies think that the functions in Figure 4.2.2-1 are identical for both the source and target MAC entity, while some companies think that architecture with two entities shown in Figure 4.2.2-2 can be applied for DAPS HO.
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Figure 4.2.2-1: MAC structure overview
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Figure 4.2.2-2: MAC structure overview with two MAC entities

In RAN2#108 meeting, it was agreed that:
After receiving HO command (RRCConnectionReconfiguration with mobility control info) from source cell, UE stops system information updates, short messages (for NR), paging, ETWS, CMAS reception for the source cell.

The UE re-starts system information updates, paging, short messages (for NR), ETWS, CMAS in source cell once resuming the connection to source successfully when target cell is failed.

In my understanding, RRC layer is aware of when to stop or re-start the above functions. RRC layer can indicate the MAC layer when to stop or re-start the above functions. However, once resuming the connection to source successfully when target cell is failed, all the functions indicated in Figure 4.2.2-1 is needed for the target cell. Thus, it is better to keep all the functions above for the target and source MAC entity. 
Q1. Whether all the functions in Figure 4.2.2-1 will be supported by the source and target MAC entity in DAPS HO?
Option 1: Yes.
Option 2: No. Please specify which function will not be supported by the source or target MAC entity. 
	Company
	Option 
	Comments

	LG
	Yes
	According to the agreement, even if a UE is successfully connected to the target cell, the UE should support the transmission/reception of the data from/to source network. Thus, all functions in source MAC entity should be supported during DAPS handover. 



	Mediatek
	Yes
	In our understanding, both of the source MAC entity and target MAC entity are considered as MCG from both UE and network aspect. Therefore, all the functions in Figure 4.2.2-1 should be supported for source and target MAC entity during DAPS HO. 

	Intel
	Yes
	Before DAPS HO or failure resume, source MAC shall support all MAC functions, and during and after DAPS HO target MAC shall support all MAC functions. We do not need to capture in MAC, during DAPS HO what channels are not used for source and target MAC.

	Ericsson
	Yes
	It is fine to re-use figure 4.2.2 to describe the source and target MAC entity during a DAPS handover even though e.g. the PCCH and BCCH logical channels may not be used by the source MAC entity.

	Nokia
	Yes
	We see no point in introducing a subset of MAC functionalities that will be supported in source/target cell for the duration of DAPS HO. It should be the entire MAC entity and all functionalities. Agree with other opinions expressed so far. 

	Huawei, HiSilicon
	Yes
	All MAC functions can be supported, no need to introduce a subset.

	OPPO
	Yes 
	It is straightforward to support all the functions for target MAC entity.

For source MAC entity, UE is not expected to initiate RACH access procedure as well as receive system information and paging message during DAPS HO. While source MAC entity still need to support all MAC functions in case DAPS HO failure and UE fallback to the source connection.

	CATT
	Yes
	It has been agreed that UE will maintain connection with the source/target node until the UE receives explicitly release from target node. So, we prefer both sides hold all MAC functionalities, as suggested by the other companies above.

	Qualcomm
	
	All MAC entity functions shown in the figure, except for RACH at source, will be supported during the HO.  For RACH restriction, it is fine to rely on the MAC procedural text.

	Lenovo&Motorola Mobility
	Yes
	DAPS HO in question1 includes successful DAPS and fallback to source cell. For the latter case, the receipt of SI and paging and RACH procedure are also to be supported.

	vivo
	Yes
	The UE re-starts system information updates, paging, short messages (for NR), ETWS, CMAS in source cell once resuming the connection to source successfully when target cell is failed. If the target cell is successful completed, the UE will starts the functions in the target cell. 

Thus, we also think all the functions in Figure 4.2.2-1 should be supported by the source and target MAC entity in DAPS HO. 

	Apple
	
	We share QC’s view. RACH procedure is not supported in source during DAPS HO.


Summary: 12 companies provided views. 

10 companies agree that entire MAC entity and all functionalities Figure 4.2.2-1 will be supported by the source and target MAC entity in DAPS HO, even part of channels may not be used by the source MAC entity.
2 companies (QC, Apple) think all MAC entity functions shown in Figure 4.2.2-1, except for RACH at source, will be supported during the HO.
Based on the inputs from companies, rapporteur suggests to go for the clear majority.
Proposal 1: All the functions in Figure 4.2.2-1 will be supported by the source and target MAC entity in DAPS HO.  
2.2. MAC specification modeling
Issue 2. How to model the MAC specification for UL data switching.
In RAN2#107bis meeting, it was agreed that UE switches the UL PDCP data transmission upon successful RACH procedure (Msg2 for CFRA or Msg4 for CBRA).  In MAC specification running CR for mobility enhancement [1], MAC specification Rapporteur thinks it is not consistent that the MAC entity does NOT indicate what happened in MAC (i.e. successful RA completion), but indicates what will occur (i.e. the uplink data switching which is subsequent procedures). Thus, the rapporteur suggested that the MAC should merely indicate the successful RA completion, and then such the uplink data switching can be specified in upper layer.
We propose to change the corresponding description as below. 
--------------------------------------------------------Text proposal-----------------------------------------------------
Upon completion of the Random Access procedure, the MAC entity shall:

discard explicitly signalled contention-free Random Access Resources except contention-free Random Access Resources for beam failure recovery request, if any;

flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer;

If the MAC entity is the target MAC entity, and the Random Access Procedure is successfully completed: 
Indicate the successful completion of the Random Access procedure to the upper layers. 
Q2. Whether the above modeling and text proposal is acceptable?

Option 1: Yes.

Option 2: No. Please specify. 

	Company
	Option 
	Comments

	LG
	Option 1 but
	We are fine with Option 1, but we want to avoid using the terminology “the target MAC entity”. Instead, we propose the following text.

1>
If the Random Access Procedure for DAPS handover is successfully completed: 

	Mediatek
	Option 1
	We are also OK with Option 1. We think the terminology ‘target MAC entity’ can be kept. It implies that it is the target MAC entity which provides the indication to the upper layer. 

	Intel
	Option 1 but
	Agree with LG’s suggestion.

	Ericsson
	Option 2
	It would also be fine to not capture anything. In legacy handover T304 is stopped by RRC when the random access to the target Pcell is successfully completed. So this means upper layer already knows when the random access is completed and therefore there is no need for any new indication.

	Nokia
	Option 1
	We are OK with LG’s suggestion. In addition, we wonder whether similar text concerning the indication of successful RA to upper layers needs to be added to subsections 5.1.4 and 5.1.5 of TS 38.321, similarly to what is captured there for SI request?

	Huawei, HiSilicon
	Option 1 but
	Agree with LG’s suggestion. But there may be an ambiguity that whether we allow UE to perform RACH towards source cell even after it receives HO command. If it is allowed, we suggest to adopt the following wording:

1>
If the Random Access Procedure towards target cell for DAPS handover is successfully completed:

	OPPO
	Option1 but
	We share same view as LG.

	CATT
	Option 1 but
	Prefer Huawei wording.

	Qualcomm
	Option 1 but
	HW wording is good for RACH. For the indication, it will be good to clarify which upper layers this refers to. Assuming this is RRC, it should be captured in the running RRC CR with the associated procedure.

	Lenovo&Motorola Mobility
	Option 1 but
	Agree with HW suggestion. 



	Vivo
	Option 1
	We are OK with Option 1. We agree with MediaTek that “target MAC entity” can be kept. 

	Apple
	Option 2
	We share Ericsson’s view. In current RRC spec, the RACH successful completion is known in RRC procedure which is copied below, so there is no need for the new indication.

RRC spec (section 5.3.5.3)

1>
if reconfigurationWithSync was included in spCellConfig of an MCG or SCG, and when MAC of an NR cell group successfully completes a Random Access procedure triggered above;
2>
stop timer T304 for that cell group;
2>
apply the parts of the CSI reporting configuration, the scheduling request configuration and the sounding RS configuration that do not require the UE to know the SFN of the respective target SpCell, if any;

2>
apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the respective target SpCell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of that target SpCell;


Summary: 12 companies provided views. 

10 companies prefer option 1 on modelling the MAC specification for UL data switching. Some of these companies prefer some modification on the wording:

· 3 companies prefer to keep the terminology “target MAC entity”.

· 7 companies think we should avoid using the terminology of “target MAC entity”. Thus, the condition should be changed to “If the Random Access Procedure towards target cell for DAPS handover is successfully completed”.
2 companies prefer not to capture anything since the RACH successful completion is known in RRC procedure. 

Based on the inputs from companies, rapporteur suggests to go for the clear majority for option 1 on modelling the MAC specification for UL data switching. There is no essential difference on whether to keep the terminology of target MAC entity or the suggested wording. In order to avoid any ambiguity, I think we can go for the majority not to use the terminology of “target MAC entity”. 
Hence, rapporteur suggests:
Proposal 2: The wording to the condition for the UL data switching can be: “If the Random Access Procedure towards target cell for DAPS handover is successfully completed”. Details can be found in the running CR.   
2.3. DAPS in 2-Step RACH 
Issue 3. DAPS in 2-step RACH
In RAN2#107bis, it was agreed that UE switches the UL PDCP data transmission upon successful RACH procedure (Msg2 for CFRA or Msg4 for CBRA). There was an FFS if Msg.B for 2-step RACH works the same.
Q3. Whether 2-step RACH works the same?
Option 1: Yes.

Option 2: No. Please specify. 

	Company
	Option 
	Comments

	LG
	Option 1
	

	Mediatek
	Option 1
	

	Intel
	Option 1
	

	Ericsson
	Option 1
	

	Nokia
	Option 1
	Nothing special for 2-step RACH is needed as there are similar conditions for RA completion.

	Huawei, HiSilicon
	Option 1
	

	OPPO
	Option 1
	

	CATT
	Option 1
	

	Qualcomm
	Option 1
	

	Lenovo&Motorola Mobility
	Option 1
	

	vivo
	Option 1
	

	Apple
	Option 1
	


Summary: 12 companies provided views. 

All companies agree that 2-step RACH procedure works the same that UE switches the UL PDCP data transmission upon successful RACH procedure, i.e. Msg.B for 2-step RACH.
Hence, rapporteur suggests:
Proposal 3: UE switches the UL PDCP data transmission upon successful RACH procedure (i.e. Msg.B for 2-step RACH).  
2.4. Other issues
Issue 4. To be added.

Q4. Any other issues that should be discussed in this email discussion from MAC CR implementation perspective? Please kindly specify, if any.
	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	


3. Conclusion

12 companies provided views. Based on the inputs from companies in the email discussion, following proposals are made: (Rapporteur thinks all proposals are potential easy agreements)
Proposal 1: All the functions in Figure 4.2.2-1 will be supported by the source and target MAC entity in DAPS HO.  
Proposal 2: The wording to the condition for the UL data switching can be:“If the Random Access Procedure towards target cell for DAPS handover is successfully completed”. Details can be found in the running CR.   
Proposal 3: UE switches the UL PDCP data transmission upon successful RACH procedure (i.e. Msg.B for 2-step RACH).  
4. Reference

[1] R2-2000372, 38.321 Running CR for NR mobility enhancement, vivo
[2] R2-2000371, 36.321 Running CR for LTE mobility enhancement, vivo
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