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1. Introduction
[bookmark: _GoBack]After last RAN4 meeting, RAN4 agreed an LS[1] sent to RAN2, to clarify the order of RACH procedures in case of handover with PSCell. In this document, we discussed the question and provided our views. 
2. Discussion
The main content of RAN4 LS is given as below:
	1	Overall description
RAN4 is currently working on defining Rel-17 RRM requirements for handover scenarios involving MR-DC configurations, more generally called Handover with PSCell. While assessing the different options a UE may have for executing such handover, RAN4 has been discussing whether there is any strict order by which random access towards PCell and random access towards PSCell has to be carried out from RAN2 point of view, or whether for instance random access towards PCell can be carried out in parallel with random access towards PSCell. RAN4 would need to understand how this works in order to determine the RRM requirements for this case. As a common understanding has not been reached, RAN4 has decided to consult the RAN2 group by asking for clarification of the following.
Q: For handover with MR-DC configurations, from RAN2 perspective, are there any restrictions on the order by which random access can be carried out towards PCell and PSCell?


So RAN4 mainly asked for Handover with PSCell, whether RAN2 has defined any restriction on the order of RACH procedures towards PCell and PSCell. In our understanding, the scenario “Handover with PSCell” refers to “inter-MN handover with/without SN change” procedure defined in TS 37.340, take EN-DC as an example, the signalling flow is pasted below: 
	TS 37.340  section 10.7.1


Figure 10.7.1-1: Inter-MN handover with/without MN initiated SN change
//omits non-related part//
6.	The source MN triggers the UE to apply the new configuration.
7/8.	The UE synchronizes to the target MN and replies with RRCConnectionReconfigurationComplete message.
9.	If configured with bearers requiring SCG radio resources, the UE synchronizes to the (target) SN.
10.	If the RRC connection reconfiguration procedure was successful, the target MN informs the (target) SN via SgNB Reconfiguration Complete message.


According to both Stage 2 and Stage 3 SPECs, after UE receives handover command (MN RRCConnectionReconfiguration message in step 6), the UE can only transmit handover complete (MN RRCConnectionReconfigurationComplete message in step 8) after both UE’s MCG and SCG successfully apply MCG and SCG configuration. The MN RRCConnectionReconfigurationComplete message includes an embedded SN RRCReconfigurationComplete message.  
Observation 1:  During inter-MN handover with/without SN change procedure, UE generates RRCReconfiguationComplete (HO complete) message only after the UE successfully applied both MCG and SCG configuration. 
From UE perspective, the RACH procedure towards target PCell is triggered by transmission of MN RRCConnectionReconfigurationComplete message. While the RACH procedure towards target PSCell is triggered by the SCG configuration. Although in figure 10.7.1-1, step 7 is in front of step 9, strictly speaking, the spec has no restriction that UE can only perform SCG RACH procedure after MCG RACH is complete.
Observation 2:  From RAN2 perspective, there is no restriction on the order of RACH procedures carried out towards PCell and PSCell. 
In our view, after UE generates the MN RRCConnectionReconfiguratioComplete message (includes embedded SN RRCReconfiguration message), the UE can start performing RACH towards PCell and PSCell at the same time. However, one thing needs to be noted is that, the UE has to first search the best DL SSB of target cell, and then transmits Msg1 to network by using associated RACH resource. 
To facilitate UE to search the SSB of target cell, network can provide “smtc” field to UE. And according to the specification, if the “smtc” field is not provided, the UE can reuse the SMTC in measObjectNR having the same SSB frequency and SCS, as configured before this handover command. 
Specifically, for MN (PCell) handover, the smtc of target PCell is based on the timing reference of source PCell, that is known to UE. While for target PSCell (if PSCell is changed), if explicit smtc field is provided, in (NG)EN-DC, the smtc is based on the timing reference of either source PCell or target PCell, and we had a restriction in specification that both source PCell and target PCell should be synchronized in this case.
But for NR-DC, RAN2 has discussed this issue in RAN2_113bis meeting [2], and following conclusion is reached:
· [005] Postponed: CRs for UE timing at NR-DC handover. Majority view seems to be that UE should apply the target PCell timing as the PSCell SMTC timing reference during the NR-DC handover 
In summary, for handover with PSCell procedure, for searching the SSB of target cell, there are following cases:
· For searching the SSB of target PCell:
·  Case 1.1: UE searches based on the timing reference of source PCell.
·  Case 1.2: UE searches based on existing measObject configuration, e.g. UE may already know the timing of target Cell.  
· For searching the SSB of target PSCell:
·  Case 2.1: UE searches based on the timing reference of source PCell.
·  Case 2.2: UE searches based on the timing reference of target PCell.
·  Case 2.3: UE searches based on existing measObject configuration, e.g. UE may already know the timing of target Cell.  
As we can say, only case 2.2 requires UE to first acquire the DL timing of target PCell, then search the SSB of target PSCell. For all other cases, there is no problem to search the SSB of target PCell and PSCell at the same time. So regarding the question from RAN4, we suggest:
Proposal 1:  Inform RAN4 that RACH procedure towards PCell can be carried out in parallel with the RACH procedure towards PSCell, unless UE searches the SSB of target PSCell based on the SFN/subframe of target PCell (relates to network configuration). 
On the other hand, in case of MN handover without SN change procedure, RAN2 has discussed the presence/absence of “reconfigurationWithSync” in SCG configuration in RAN2_113bis meeting [2], and reached following conclusion:
· [005] reconfigurationWithSync is not mandatory in SCG config for handover without SCG change (no spec changes needed).
Based on above conclusion, for NR-DC and NE-DC, considering it is possible to do PCell handover without master key change, thus RACH procedure towards PSCell can be omitted if SCG (e.g. PSCell) remains the same. 
Observation 3:  Based on the conclusion made in RAN2_113bis meeting, for NR-DC and NE-DC, RACH procedure towards PSCell is not always needed upon Handover with PSCell. 
While for (NG)EN-DC, since MN (LTE) handover always results in master key change, thus RACH procedure towards PSCell is inevitable even if SCG remains the same. Considering RAN4’s question involves all cases, we’d better make it crystal clear, so RAN4 can decide whether to define separate UE requirements for different cases. 
Proposal 2:  Inform RAN4 that in case of (NG)EN-DC, handover with PSCell always involves RACH procedure towards PCell and PSCell. But in case of NR-DC and NE-DC, handover with PSCell may only involve RACH procedure towards PCell (e.g. MN handover without SCG change and no MCG key change).
The draft reply LS to RAN4 is provided in Annex.  
Proposal 3: 	Approve the reply LS in Annex.
3. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
[bookmark: _Toc535476034]Observation 1:  During inter-MN handover with/without SN change procedure, UE generates RRCReconfiguationComplete (HO complete) message only after the UE successfully applied both MCG and SCG configuration. 
Observation 2:  From RAN2 perspective, there is no restriction on the order of RACH procedures carried out towards PCell and PSCell. 
Observation 3:  Based on the conclusion made in RAN2_113bis meeting, for NR-DC and NE-DC, RACH procedure towards PSCell is not always needed upon Handover with PSCell. 
Proposal 1:  Inform RAN4 that RACH procedure towards PCell can be carried out in parallel with the RACH procedure towards PSCell, unless UE searches the SSB of target PSCell based on the SFN/subframe of target PCell (relates to network configuration). 
Proposal 2:  Inform RAN4 that in case of (NG)EN-DC, handover with PSCell always involves RACH procedure towards PCell and PSCell. But in case of NR-DC and NE-DC, handover with PSCell may only involve RACH procedure towards PCell (e.g. MN handover without SCG change and no MCG key change).
Proposal 3: 	Approve the reply LS in Annex.
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1. Overall Description:

RAN2 thanks RAN4 for the LS on handover with PSCell, regarding the Question: 
Q: For handover with MR-DC configurations, from RAN2 perspective, are there any restrictions on the order by which random access can be carried out towards PCell and PSCell?
RAN2’s answer is:
There is no explicit restriction in RAN2 spec on the order of RACH procedures carried out towards PCell and PSCell. So the RACH procedure towards PCell can be carried out in parallel with the RACH procedure towards PSCell, unless UE searches the SSB of target PSCell based on the SFN/subframe of target PCell (relates to network configuration). 
In addition, RAN2 would like to remind RAN4 that in case of (NG)EN-DC, handover with PSCell always involves RACH procedure towards PCell and PSCell. But in case of NR-DC and NE-DC, it is possible that handover with PSCell may only involve RACH procedure towards PCell, without RACH procedure towards PSCell (e.g. MN handover without SCG change and no MCG key change)

2. Actions:
To RAN4
ACTION: 	RAN2 respectfully asks RAN4 to take above response into account in their future work.

3. Date of Next TSG-RAN2 Meetings:
3GPP  RAN2#115-e 		16 August – 27 August 2021			    Electronic Meeting
3GPP  RAN2#116-e 		1 November – 12 November 2021		Electronic Meeting
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