
Page 4
Draft prETS 300 ???: Month YYYY

3GPP TSG-RAN WG2 #114-e	R2-2106673
Electronic meeting, 19th May – 27th May 2021

Agenda Item:	8.18
Source:	Ericsson
Title:	Summary of [AT114-e][030][NR17] RACH for HO with PSCell
Document for:	Discussion, Decision

1	Introduction
This document is to handle the following email discussion:
[AT114-e][030][NR17] RACH for HO with PSCell (Ericsson)
	Scope: Treat R2-2104726, R2-2105777, R2-2105778, R2-2105779, R2-2105776, R2-2104989, R2-2104990, R2-2105093, R2-2105155, R2-2106166
	Phase 1, determine agreeable parts, Phase 2, for agreeable parts Work on CRs, and LS out if applicable.
	Intended outcome: Report, Agreed CRs, approved LS
	Deadline: Schedule A

Regarding the deadlines, I would like to set the following 2 deadlines:
1) First deadline on Friday May 21 1000 UTC to settle scope what is agreeable.
2) Second deadline on Wednesday May 26 1200 UTC to agree the CRs (where applicable) and final check.
[bookmark: _Ref178064866]2	Contact information
	Company (Name)
	Email

	Huawei, HiSilicon
	zhaoyang@huawei.com

	Xiaomi
	jiangxiaowei@xiaomi.com

	OPPO
	wangshukun@oppo.com

	Ericsson (Rapporteur)
	antonino.orsino@ericsson.com

	ZTE
	liu.jing30@zte.com.cn

	Nokia, Nokia Shanghai Bell
	tero.henttonen@nokia.com

	CATT
	liangjing@catt.cn

	MediaTek
	Chun-fan.tsai@mediatek.com

	Apple
	fangli_xu@apple.com; rrossbach@apple.com

	Qualcomm
	punyaslo@qti.qualcomm.com

	NEC
	hisashi.futaki[at]nec.com

	Samsung
	jack.jang@samsung.com

	LG (Sunghoon Jung)
	sunghoon.jung@lge.com

	
	



3	Phase 1
According to the contributions submitted in AI 8.18 and that address the question asked by RAN4 in the LS R2-2104726, the following proposals and observation are made:
From RAN2 perspective, for the handover with PSCell in MR-DC, the order of PCell RACH and PSCell RACH is up to UE implementation [8][10]. 
UE should not be assumed to initiate the PCell and PSCell RACH at the same time during the HO with PSCell [8]. 
When NW configures the target PSCell SMTC configuration based on target PCell timing for the HO with PSCell, the PCell RACH is initiated earlier than the PSCell RACH [8]. 
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) [9]. 
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) [9]. 
For the HO with MR-DC configuration, RAN2 to confirm that the order the UE performs Random Access towards the MN and performs the Random Access procedure towards the SCG is not defined [2][10]. 
Both Stage-2 and RRC specifications assume that UE completes random access towards PCell before random access towards PSCell [6].
RAN2 specifications leave some leeway to UE how to do random access towards SCG, but minimum requirements cannot be derived based on UE implementation-based behaviour [6].
RAN2 specifications allow parallel transmission of RRC(Connection)ReconfigurationComplete and RA towards SCG but this may not be always possible (e.g. in EN-DC with single UL), so it is not required [6].

Taking into account the question that RAN4 is asking to RAN2 in the LS R2-2104726, the first point that needs to be clarified is whether the order on which the UE performs RACH towards the PCell and PSCell is specified. 
According to the proposals from companies, it seems that there is a good understanding in the fact that current TS 37.340 does not specify any restriction, for the HO with MR-DC configuration, in the order on which the UE shall perform RACH towards the PCell and PSCell. 

Question 1: Do company agree that, according to TS 37.340, TS36.331 or TS 38.331, for HO with MR-DC configuration, there is no restriction on the order on which the UE shall perform RACH towards the PCell and PSCell?
	Company 
	Agree (y/n)
	Comments

	Huawei, HiSilicon
	Agree 
	The current specifications did not explicit restrict the order, to avoid any future confusion, this can be clarified in stage 2 that there is no restriction on the order on which the UE performs RACH towards PCell and PSCell. We have the draft attached in R2-2106166.

	Xiaomi
	Y
	It is our understanding that the order of RA towards PCell and PSCell is not restricted, either one can be earlier than the other one, or in parallel if UE has dual Tx. However, The Figure 10.7.1-1 in TS37.340 implies that step 9 is after step 7/8. Thus, clarification is required.  

	OPPO
	Y 
	In current spec, there is no explict wording to say there is a strict order of RACH to MCG and RACH to SCG.

	Ericsson
	Agree
	Current spec does not restrict the order in whic the RACH should be performed towards the PCell and PSCell.
We also agree to clarify this in stage 2 and as contact company oft he LS we already prepared CRs in R2-2105778 and R2-2105779 to be considered as baseline.

	ZTE
	Agree
	

	Nokia, Nokia Shanghai Bell
	No (but see text)
	The Stage-2 call flows assume Pcell RACH is done first, and usually only network behaviour can be done "out-of-order". Stage-3 is also rather clear that PCell RA is troggered first (when applicable), so it's not so clear-cut as Stage-3 supersedes Stage-2.
That said, it seems that the specification doesn't preclude UE from doing parallel RA towards PCell and PSCell in the sense that nothing likely goes wrong in the procedures. But this is also not possible in all cases (see later questions.
Hence, from RAN4 requirement perspective, it needs to be noted that there is no requirement that UE should do parallel RA. And since Pcell RA failure will lead to RRC re-establishment, it is in general not necessarily a good idea for UE to do RA towards PSCell before RA towards Pcell. 

	CATT
	Agree
	But further clarification on stage 2 CR can be added, because currently from the flow figure, it seems the UE should perform the RACH on Pcell firstly. 

	MediaTek
	Agree
	The NOTE in stage 3 clear saying that the order or RACH is up to UE implemantion. We don’t see the clear requirement that PCell RACH need to be performed first. 

	Apple
	Agree
	The NOTE in RRC spec clearly indicates the order of PCell RACH and PSCell RACH is up to UE implementation.  

	Qualcomm
	Agree
	There is no statement that explicitly states there is no restriction on the order. It is implied. It is therefore useful if the Stage 2 37.340 spec explicitly states that there is no restriction on the order. There are CRs drafted by some companies which can be discussed in RAN2.    

	NEC
	Agree
	

	Samsung 
	Agree
	

	LG
	Y
	We cannot find any explicit statement on the order of RAs to PCell and PSCell.

	
	
	



Rapporteur summary: According to the comments receive, it quite clear that, according to the current specifications, there is no restriction on the order that the UE should execute the RACH towards the PCell and PSCell. Rapporteur also understands that a possible UE implementation may always performs first the RACH towards the PCell and then towards the PSCell, but this is anyway not mandated by the current specifications.
RAN2 confirms that there is no restriction on the order on which the UE shall perform RACH towards the PCell and PSCell.

Further, in [8][9] is also proposed to clarify how the UE should performs RACH in relation to the PSCell SMTC configuration based on the target PCell and also in relation to the different DC options. Nevertheless, the understanding is that RAN4 is not asking such level of details and thus it should not be necessary to clarify this in a possible reply LS to RAN4. 

Question 2: Do companies think RAN2 should clarify in the reply LS to RAN4 that:
1. UE should not be assumed to initiate the PCell and PSCell RACH at the same time during the HO with PSCell. 
2. When NW configures the target PSCell SMTC configuration based on target PCell timing for the HO with PSCell, the PCell RACH is initiated earlier than the PSCell RACH 
3. 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)?
	Company 
	Agree (y/n)
	Comments

	Huawei, HiSilicon
	Paritially
	We think bullet 1 should be reworded as “UE is not required to initiate....”, as in our understanding if the UE has the capability to make simultaneous transmission, nothing prevents UE doing so.
Bullet 2 is one possible scenario, but the RACH resource configuration is not tightly associated with retrieval order of timing. It is up to the network configuration and even if the UE uses target Pcell as timing reference, the order of RACH is not necessarily to be the same order. Similiar comment for bullet 3.

	Xiaomi
	Yes
	For RAN4 better understanding, it would be benificial to clarify this.
For bullet 2 & 3, it is true that acquiring of target PCell SSB will be earlier than acquiring target PSCell SSB if SMTC is based on target PCell timing, it is not for sure that UE would initiate RACH procedure in PCell earlier. Perhaps, it would be safer to say, in this case, UE is able to initiate RACH earlier in PCell, but it is up to UE implementation whether to do so.

	OPPO
	Yes 
	Agree with huawei for the bullet 1.

	Ericsson
	Only bullet 1
	We agree with Huawei that makes sense to clarify the bullet 1 but we think that bullet 2 and 3 are not really important for what RAN4 is asking.

	ZTE
	Yes
	We understand bullet 2 and 3 talk about the same thing.
We think RAN4 is seeking for guidance while discussing and defining the interruption delay for this scenario. So we see no harm to bring more information to RAN4.

	Nokia, Nokia Shanghai Bell
	Yes but not as shown above
	We think 1) should be indicated, whereas 2) is the usual case and 3) is allowed but not required. 
We would suggest to simply indicate to RAN4 e.g. the following: "It is possible in some cases that UE may do RA towards PSCell in parallel with RA towards Pcell, but this cannot be always guaranteed and UE is never required to do so."

	CATT
	Yes, but
	Agree with 1)
2)3) have covered the same thing, and for the case of PSCell SMTC refer to the target Pcell, we agree with the comment from Xiaomi that it is acquiring of target PCell SSB will be earlier than acquiring target PSCell SSB if SMTC is based on target PCell timing, it is not for sure that UE would initiate RACH procedure in PCell earlier.

	MediaTek
	Paritially
	We think bullet 2 and 3 is not really necessary. It would make the discussion much more complicate. In case SMTC depens the target PCell, the UE has to get SFN and timing of target PCell (Time point 1) before searching the SSB of target PSCell (Time point 2). Time point 1 does not equal to the end of PCell RACH and time point 2 does not equal to the start of PSCell RACH. We feel like bullet 2 and 3 are not 100% correct and this SMTC aspect will simply confused RAN4.
For bullet 1, we prefer the Nokia wording. It shoudl be clarified that the UE is allowed to do simutenously RACH if it could do that.

	Apple
	Yes
	We share ZTE’s view. 
Bullet 2 and bullet 3 talk about the same thing, which may impact the RAN4 interruption delay requirement discussion.  

	Qualcomm
	Partially (please see comments)
	The information in bullet 1 may be useful to RAN4 and so can be included in the response LS. We agree with Huawei’s rewording of bullet 1: “UE is not required to initiate ...“. 
On bullets 2 and 3 regarding the cell to be used as timing reference for the target PSCell SMTC configuration, it seems that RAN2 discussions have not concluded and there are ongoing discussions on this. RAN2 should first finish the discussions on this and then an LS can be sent to RAN4 including the RAN2 agreements on this. If RAN2 decides that a response LS to RAN4 needs to be sent in this meeting, then we think bullets 2 and 3 should not be included unless RAN2 has agreements on this.     

	NEC
	Yes
	for bullet 1, agee with Huawei on rewording.
for bullet 2/3, similar view as ZTE and good to inform

	Samsung
	Partially
	We are fine with Huawei's rewording on bullet 1. In addition, we share the view with many others that bullets 2 and 3 are one of possible scenarios but not required, so no need to inform them of RAN4.

	LG
	Bullet 1
	We are not sure if bullet 2 and 3 are always correct. Even when the target PSCell SMTC timing is based on target PCell timing, there may be the case that UE may already have acquired the target PCell timing earlier before the RA to PCell and hence the UE may trigger RA to PSCell earlier than that to PCell. 
For bullet1, we think the rewording suggested by HW is good. 

	
	
	



Question 3: Do companies think RAN2 should clarify in the reply LS to RAN4 that in case of (NG)EN-DC, handover with PSCell always involves RACH procedure towards PCell and PSCell and that 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)?
	Company 
	Agree (y/n)
	Comments

	Huawei, HiSilicon
	No strong view
	This seems purely RAN2 procedural difference. We are not sure whether this would impact any RAN4 work and so prefer not to add it.

	Xiaomi
	Yes
	We can clarify this for RAN4 better understanding

	OPPO
	Yes 
	In (NG) EN-DC, RAN2 can also to chalriy, there is a case that the RACH procedure for MCG and SCG may be perfromed one by one due to only one UL tranmission, e.g. SUO.

	Ericsson
	No
	The question from RAN4 is simple and clear and so should be the reply from RAN2. Addition in the reply unnecessary clarifications may just confuse RAN4.

	ZTE
	Yes
	As replied to Q2, we think different interruption requirements might be needed considering SCG RACH may / may not be executed. 
So we see no harm to bring more information to RAN4.
btw, for (NG)EN-DC case, seems the necessity of SCG RACH is also under the discussion in [offline-005]

	Nokia, Nokia Shanghai Bell
	Yes but not as shown above
	If PCell handover (=reconfigurationWithSync) is done, there is always RA towards PCell. And if PCell changes, PSCell RA is needed if the security key changes. 
Hence, we think it's best to be simple and say e.g. the following: "In NR, it is possible to change PCell but not change the security key. If this is done while PSCell is kept, RA is done only towards PSCell. Hence, it is up to network configuration when RA is done towards PCell and PSCell." 

	CATT
	No
	RAN4’s question only invovle the order of the RACH to Pcell and PSCell when handover with PSCell change, it doesn’t involve the issue of which case can trigger handover with PSCell change

	MediaTek
	No
	Not asking by RAN4.

	Apple
	Yes
	We share ZTE’s view.   

	Qualcomm
	No
	It is not clear to us that this information needs to be included.

	NEC
	soft No
	this would not give additional benefit to RAN4 question 

	Samsung
	No
	-

	LG
	No
	We do not think that addition of these would be beneficial for RAN4. It is sufficient to state that no strict order is defined in RAN2 spec and the bullet 1. 

	
	
	



Rapporteur summary: According to the replies in Q2 and Q3, there is a clear consensus that RAN4 should be at least informed that the UE is not required to initiate the PCell and PSCell RACH at the same time during the HO with PSCell. For the other uses case, such as NW configures the target PSCell SMTC configuration based on target PCell timing or RA in case of the DC options, there is not a clear consensus to have such clarifications in a possible reply LS (there is a majority to not mention these cases to RAN4). As a compromise proposal to make all companies happy (or equally unhappy), rapporteur would like to suggest the following formulation:
For HO with MR-DC configuration, in case RACH is required on the PCell and PSCell, the UE is not required to initiate the RACH towards PCell and PSCell at the same time.


Regarding the reply LS to be drafted to RAN4, it is suggested to take the one in R2-2105776 as baseline.
Question 4: Do companies agree to use the draft reply LS in R2-2105776 as baseline for further discussion?
	Company 
	Agree (y/n)
	Comments

	Huawei, HiSilicon
	Yes
	We think the contents in 5776 is simple and clear, and so we are fine to take it as baseline. We prefer not to add too many things, and to give straight forward response to RAN4’s question. As we commented in Q1, we think some stage 2 clarification is helpful to avoid confusion in the future.

	Xiaomi
	Yes
	

	OPPO
	Yes 
	

	Ericsson
	Yes
	We can provide an update once more comments from companies are collected. 

	ZTE
	Yes
	We are not sure simply answer “the order is not defined” can help RAN4 much. It seems up to RAN4 to discuss whether some order can be specified. 

	Nokia, Nokia Shanghai Bell
	Not really
	Fine to use the LS as baseline but it's clearly not sufficient and incorrectly claims that parallel RA towards PCell and PSCell is always possible. As disucssed above, this depends and Stage-3 has even different interpretation. So it's best to first discuss the common understanding and then discuss what to say (i.e. we are fine if Ericsson wants to be the contact person in the LS, but let's discuss the content first).

	CATT
	Yes
	

	MediaTek
	Yes
	

	Apple
	Yes
	

	Qualcomm
	Yes
	

	NEC
	Yes
	

	Samsung
	Yes
	-

	LG
	Yes
	

	
	
	



Rapporteur summary: The rapporteur will update the LS according to the proposals formulated and companies’ comments. Nevertheless, in the phase 2 companies are further invited to provide additional comments on the new version of the LS and whether some changes and/or modifications are needed.

According to the LS sent by RAN4, it seems that some clarification may be needed in TS 37.340 in order to clarify that current specification does not restrict the order on which the UE should perform RACH towards the PCell and PSCell in case of handover with PSCell in MR-DC.

Question 5: Do companies agree to clarify in TS 37.340 that current specification does not restrict the order on which the UE should perform RACH towards the PCell and PSCell in case of handover with PSCell in MR-DC and take R2-2105778 and R2-2105779 as baseline for futher discussion?
	Company 
	Agree (y/n)
	Comments

	Ericsson
	Yes
	Proponent

	ZTE
	Yes
	

	Nokia, Nokia Shanghai Bell
	No
	This might even contradict Stage-3 specifications, where RRC procedure order is supposed to be maintained. We already state this in RRC (which notes that the order of UE actions after PCell RACH and doing RA to PSCell is left up to UE implementation):
NOTE 2a:	The order in which the UE sends the RRCReconfigurationComplete message and performs the Random Access procedure towards the SCG is left to UE implementation.
We don't need to have all Stage-3 details in Stage-2.

	CATT
	Yes
	

	MediaTek
	Yes
	We think there is no order limitation and in most case the UE will perform RACH simultenously. The stage 2 SPEC is the one cause RAN4 confusing. So, we should update it.

	Apple
	Yes
	The CR makes the spec more consistent, it should be updated. 

	Qualcomm
	Yes
	

	NEC
	Yes
	

	Samsung
	Yes
	-

	LG
	Yes
	

	
	
	



Rapporteur summary: From the comments received, it seems that majority of companies are fine to further clarify the fact that there is no restriction on the order in which the UE should perform RACH towards the PCell and PSCell, for the HO with MR-DC configuration. Even if the proposed CRs in R2-2105778 and R2-2105779 lookds already agreeable, the rapporteur suggest to align the changes to what has been proposed in P2 so to be consistant on what RAN2 may include in the reply LS to RAN4. 
The CRs in R2-2105778 and R2-2105779 are revised according to the content of reply LS that RAN2 will sent to RAN4.


4	Phase 2
According to what has been discussed during the phase 1 of this email discussion, the reply LS and the related stage 2 CRs have been revised according to the comments received from the other companies and according to the content of the reply LS that RAN2 will send to RAN4. In this phase 2, rapporteur would like to further check whether the revised LS and stage 2 CRs are agreeable and whether any change or modification is needed.

Question 6: Do companies agree with the revised version of the draft reply LS provided in here?
	Company 
	Agree (y/n)
	Comments

	vivo
	Yes with comments
	Since the RAN4 mentioned in their LS that “whether for instance random access towards PCell can be carried out in parallel with random access towards PSCell.”. We understand this question is about the possibility of this case and the possible specification constraint on this case. However, the description in the RAN2 Ls “This also means that in case RACH is required on the PCell and PSCell, the UE is not required to initiate the RACH towards PCell and PSCell at the same time.” does not give the clear response to the question. So we suggest to modify this sentence as the following:
“This also means that there is no restriction for the UE to initiate the RACH towards PCell and PSCell at the same time, if the UE has the capability to do so.”

	Huawei, HiSilicon
	Yes with comments
	After more checking we also agree “ This means that, in case RACH is required on the PCell and PSCell, the UE is not required to initiate the two RACH procedures at the same time.“ Is better to be removed as this seems not so relevant to what RAN4 asked.

	OPPO
	Yes with comments 
	„This means that in case RACH is required on the PCell and PSCell, the UE is not required to initiate the RACH towards PCell and PSCell at the same time.“ This sentence can be removed because the CRs is mentioned and attached in the response LS.
We also think the sentence’s wording is not clear.

	Apple
	See Comments
	We should add the following description about the case that UE cannot initiate PSCell RACH earlier than PCell RACH.  
When gNB configures the target PSCell SMTC configuration based on target PCell timing for the HO with PSCell, the PCell RACH is initiated earlier than the PSCell RACH.  

	CATT
	Yes
	

	Ericsson (Rapporteur Update)
	LS updated
	The new added sentence in the LS has been slighly revided to increase the readability. Now is as follows:
This means that, in case RACH is required on the PCell and PSCell, the UE is not required to initiate the two RACH procedures at the same time.

For the comment from Apple, from companies’ views it seems that there is not enough support to include the a clarification related to the SMTC timing configuration and thus I left it out from the updated version of the LS. However, is there is more support for we are of course willing to include it.


	Xiaomi
	See comments
	Remove the sentence: “This means that, in case RACH is required on the PCell and PSCell, the UE is not required to initiate the two RACH procedures at the same time”, which is unnecessary and misleading.
With regard to Apple’s comments, the description is not quite accurate, we prefer to reword it into:
When gNB configures the target PSCell SMTC configuration based on target PCell timing for the HO with PSCell, the PCell RACH may be initiated earlier than the PSCell RACH. 

	MediaTek
	See comments
	We prefer to have the minnimum version that only answer RAN4’s question without bring other confusing aspects.
There is no consensus on including SMTC aspect during phase 1 discussion, so, we disagree on adding the following sentence in the LS.
When gNB configures the target PSCell SMTC configuration based on target PCell timing for the HO with PSCell, the PCell RACH may be initiated earlier than the PSCell RACH.
The following sentence could be removed as it is not asked by RAN4.
This means that, in case RACH is required on the PCell and PSCell, the UE is not required to initiate the two RACH procedures at the same time.

	ZTE
	Yes
	The updated v4 from Ericsson looks good to us. 

	Qualcomm
	Yes
	We are fine with the revised version (v04). It provides a clear and direct answer to the RAN4 LS.



Question 7: Do companies agree with the revised version of the stage 2 CRs provided for Rel-15 (here) and Rel-16 (here)?
	Company 
	Agree (y/n)
	Comments

	vivo
	No
	We prefer the original CRs R2-2105778 and R2-2105779.

	Huawei, HiSilicon
	No
	We also prefer the original wording, and we also think sec 10.9 needs also to be addressed.

	OPPO
	No 
	Agree with vivo and huawei. 

	Apple
	No
	We prefer the original CRs. 

	CATT
	No
	We also prefer to the changes of R2-2105778 and R2-2105779

	Ericsson (Rapporteur Update)
	CR updated
	The changes in the CR have been reverted to those one of R2-2105778 and R2-2105779.
In addition, the same note has been introduced in section 10.9, as requested by companies.

	Xiaomi
	Yes
	Agree with the reverted version 2 by E///

	MediaTek
	
	Original version is better

	ZTE
	Yes
	The updated v2 CRs look good to us. 
One comment on the WID code, “NR_RRM_enh2-Core” is Rel-17 WID, is it appropriate to include it in Rel-15 and Rel-16 CRs? 

	   Qualcomm
	Yes
	We are fine with the revised versions (v02) of the CRs.



Rapporteur summary: After the phase 2 of this email discussion, a further work has been done to the reply LS to RAN4 and to the stage 2 CRs to clarify that there is no restriction in the order of which the UE should perform RACH on the PCell and PSCell. Therefore:
The reply LS to RAN4 in R2-2106674 is approved.
The CRs in R2-2106675 and R2-2106676 are agreed.

5	Conclusion
Based on the discussion in the previous sections we propose the following:
1. RAN2 confirms that there is no restriction on the order on which the UE shall perform RACH towards the PCell and PSCell.
For HO with MR-DC configuration, in case RACH is required on the PCell and PSCell, the UE is not required to initiate the RACH towards PCell and PSCell at the same time.
The reply LS to RAN4 in R2-2106674 is approved.
The CRs in R2-2106675 and R2-2106676 are agreed.
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