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1
Introduction
This document is the summary of the following email discussion:

[AT113-e][230][eDCCA] Solution alternatives for SCG activation and deactivation (Huawei)

Scope: 

· Summarize main solution directions based on alternative approaches submitted to 8.2.2: Which combined solutions have the most support? What are the main solution approaches to consider in Rel-17?


Intended outcome: 

· Discussion summary in R2-2101969 (by email rapporteur).


Deadline for providing comments, for rapporteur inputs, conclusions and CR finalization:  

· Initial deadline (for companies' feedback):  2nd week Wed, UTC 0900 
· Initial deadline (for rapporteur's summary):  2nd week Thu, UTC 1000
2
Discussion
RAN2 made the following conclusions in the ongoing meeting:

Agreements

1a: 
SCG activation can be requested by MN/SN/UE. FFS on how to accept/reject the procedure. FFS which signalling is used.
1b: 
SCG deactivation can be requested by MN/SN. FFS whether UE can request deactivation. FFS on how to accept/reject the procedure. FFS which signalling is used.
3: 
RRC signalling is defined for the interaction between UE/MN and MN/SN in SCG activation/deactivation. FFS if lower-layer signalling is needed.
and

Agreements

1: 
Confirm that there is no PUSCH transmission on deactivated SCG. FFS if any other UL is allowed towards SCG.
2: 
Confirm that there is no PDCCH monitoring on PSCell of the deactivated SCG.

3: 
Confirm that there is no support of SCell dormancy for SCG SCells within a deactivated SCG.

2.1
SCG activation

SCG activation can be triggered by UL or DL traffic on DRBs with an SCG RLC bearer (split or SCG bearer).

2.1.1
Radio interface

2.1.1.1
Activation triggered by the network alone
Based on the above agreements, in case DL data for the UE arrive from the CN at the MN or the SN and, possibly after MN-SN interactions, the network decides to activate the SCG, the only solution is an indication to the UE via the MCG.
Q1: Do companies agree that, if the network decides to activate the SCG (e.g. in case of DL data arrival), the SCG activation is indicated to the UE via the MCG?
	Company
	Yes/No
	Comments (if any)

	Apple
	Yes
	Since the PDCCH monitoring is out of question on PSCell, the indication has to come from MCG.

	
	
	


Upon reception via the MCG of the indication to activate the SCG, there are mainly two solutions:

1)
similar to reconfiguration with sync, i.e. the UE initiates random access to the PSCell.
2)
if the TA timer is still running and possibly other conditions (FFS, e.g. related to BFD/RLM):

-
the UE does not initiate random access and monitors PDCCH on the PSCell

-
the SCG can schedule data transmission on the PDCCH directly

Solution 2) has more complexity than solution 1) but can reduce the delay until data transmission via the SCG.

For solution 2), some companies propose that, in the SCG deactivated state, the UE monitors some DL beams (FFS if the same as BFD or RLM) and, if the UE sees that the beams are not good enough (details FFS), the UE either (one of the options to be selected):
-
initiates random access towards the PSCell; or
-
consider the TAT to be expired and/or report something via the MCG.
Q2: Do companies agree that the above description covers the solutions for UE behaviour when the SCG activation is indicated to the UE via the MCG?
	Company
	Yes/No
	Comments (if any)

	Apple
	Yes for the most part. Pls see comments. 


	Opt1 is practical and solid solution

Op2 is complex and not always useful.

The only concern with option-1 is the delay associated with RACH. But option-2 can have considerable delay as well, as the gNB has to know for sure when the UE would be ready with PDCCH monitoring (on which beam).
With option-2 the NW has to be defensive and cannot use UE-specific beams and probably has to go with wider beams (like used in broadcast) and this would require the UE report the beam measurements periodically.  Associating TAT with beams is something we do not like. We cannot associate the UE mobility with a timer.

In our view both options work. Opt-1 can be configured by the NW, and for Op-2, the NW can also configure periodic RRC measurements of PSCell with beam info, to be delivered via MCG and NW can provide info at the time of SCG activation which option the UE should use. If it’s direct monitoring of PDCCH, the UE can be given info on which beam to monitor PDCCH (via TCI etc..).  This is also one of the reasons why RRC based SCG activation is better. 

	
	
	


There was a large majority of companies proposing solution 2), so it can be checked whether it would be agreeable.

Q3: Do companies agree to go for solution 2) for UE behaviour when the SCG activation is indicated to the UE via the MCG (further details FFS)?
	Company
	Yes/No
	Comments (if any)

	Apple
	Yes for solution-2 where the NW can indicate to the UE whether to RACH or to monitor PDCCH using a particular config (like TCI) after SCG activation
	

	
	
	


Q4: For solution 2), do companies see the need that in SCG deactivated state while the TA timer is not expired, the UE monitors some DL beams in order to ensure that SCG activation (i.e. reception on PDCCH is possible)?
	Company
	Yes/No
	Comments (if any)

	Apple
	No
	We do not see the necessary relation between TA timer and beam handling.

	
	
	


For the case where the SCG activation is indicated to the UE via the MCG, there are other proposals, somehow independent from solutions 1) and 2) above, to reduce the delay until data transmission via the SCG is possible:
a)
maintains DL sync while the SCG is deactivated

b)
reduced processing time for RRC reconfiguration for activating SCG with limited changes to the SCG configuration

c)
activation by MCG MAC CE (no change to the SCG configuration)

Q5: Do companies agree with the above description for possible optimizations reducing the delay until data transmission is possible on the SCG after the UE has received an SCG activation indication via the MCG? (please indicate in case another proposal related to that case is missing.)
	Company
	Yes/No
	Comments (if any)

	Apple
	(a) Is ok.
(b) Not sure about this

(c) RRC based activation has flexibility
	For (a), the UE would maintain DL sync as long as the UE measures the SSB of PSCell periodically

For (b), we do not any additional reduction in the processing time as the current RAN4 requirements for the PSCell addition for the PSCell known timing case is applicable here as well. RRC processing delay reduction can be discussed, and avoiding RACH is another possible reduction (though not part of RRC processing time).

For (c) not much of gain from MAC CE compared to RRC based activation. In EN-DC case, LTE MAC CE needs to be modified as well, but with RRC it can be transparent. The TCI info can also be provided via RRC. 

	
	
	


Q6: For which of these optimizations do companies see potential interest or not (please explain)? Note that at this stage, it is not proposed to agree anything.
	Company
	Views

	Apple
	Pls see our comments for Q5.

	
	


 2.1.1.2
Uplink data on a SCG bearer 

If there are uplink data to be sent on an SCG bearer while the SCG is in deactivated state, the UE cannot send the data directly because, as the SN considers that the UE is not monitoring PDCCH on the PSCell, it is probably not providing any grant for SCG transmission.
One first question is whether it is possible to deactivate the SCG while there are SCG bearers.

Q7: Do companies want to support SCG deactivated state with SCG bearers?
	Company
	Yes/No
	Comments (if any)

	Apple
	Yes
	We can view this as data to be transmitted by the UE but there is no UL grant or SR -> UE can RACH on the PSCell to come out of SCG deactivation. The UE would also have the SCG C-RNTI that can be used at RACH to let the SCG know. This also provides the NW with the necessary beam info for PDCCH and data transfer. 

	
	
	


If it is supported, there are mainly two solutions:

1)
The UE sends an indication via the MCG then the network can indicate SCG activation via the MCG

2)
The UE sends an indication to the SCG (random access or PUCCH)
Solution 2) can reduce the delay until data transmission via the SCG as compared with 1), but it does not allow the network to change any configuration between activation. Also, if PUCCH or contention-free RACH is used, it means the corresponding resources must remain allocated by to the UE.

Q8: Do companies agree that the above description covers the solutions for UE behaviour when the SCG is in deactivated state and the UE has uplink data to send on a SCG bearer?
	Company
	Yes/No
	Comments (if any)

	Apple
	Prefer (2) and not (1)
	We think (1) creates more delay and does not provide the critical PHY info (beam etc) that (2) does.  We do not prefer (1).

	
	
	


There were several companies (but not a majority) proposing solution 2), so it can be checked how much support ther is for it.

Q9: Do companies support solution 2) for UE behaviour when the SCG is in deactivated state and the UE has uplink data to send on a SCG bearer?
	Company
	Yes/No
	Comments (if any)

	Apple
	Yes 
	We support RACH or PUCCH notification (like SR) on PSCell

	
	
	


Another question is whether the above indication could apply to other scenarios than the above one.

Q10: Do companies think that, when the SCG is in deactivated state and there are no uplink data to be transmitted on any SCG bearer, the UE should be allowed to send an indication requesting activation of the SCG? If yes, in which scenario?
	Company
	Yes/No
	If yes, please explain the scenario

	Apple
	Yes
	To move out of SCG state…and we prefer UE RACH or SR type indication… we think the main reason the UE wants to be out of SCG deactivation is for data transfer.. and RACH is faster and more effective.
We also see a potential case of UE  using RACH for reporting MCG recovery using SCG when the SCG is deactivated, if the SCG (PSCell) have very good channel conditions (the NW can configure a threshold that can help UE decide if SCG can be activated to recover MCG).



	
	
	


2.1.2
MN-SN interactions

RAN3 already agreed that the MN-initiated SN modification procedure can be used by the MN in order to activate the SCG. This could be triggered e.g. when DL traffic towards the MCG leg of a split bearer is increasing.
In existing specifications, the SN has the possibility to reject an MN initiated modification. However, the SN can maintain a suitable SCG configuration for the UE while the SCG is deactivated (the SN can reconfigure the UE if needed), so if the MN only requests activation of the SCG, there may be no reason for the SN to reject the activation request.

Q11: Do companies think that, under normal circumstances (e.g. no network malfunction), the SN might reject a request from the MN to activate the SCG, even though the MN does not request any modification of the UE configuration? 
	Company
	Yes/No
	If yes, please explain the scenario

	Apple
	No, but we are open
	We see no reason for SN to reject as MN might have other reasons to activate SCG. But we are open to views.

	
	
	


If SCG deactivated state with SCG bearers is supported (see Q7), when downlink data arrives for an SN-terminated SCG bearer while the SCG is deactivated, the SN could request the MN to activate the SCG.
Q12: Do companies think that, under normal circumstances (e.g. no network malfunction), the MN might reject a request from the SN to activate the SCG, even though the SN does not request any modification of the UE configuration? 
	Company
	Yes/No
	If yes, please explain the scenario

	Apple
	Mostly no but it depends…
	We think that if SCG intends to activate the SCG, there would be good reason (data to be sent etc..). Even if the MN has “other thoughts” like SN change, we already have signalling procedures and they can be done after the SCG activation.
So in most cases we do not think, but MN might decide not to, if the UE has earlier provided a preference for SCG deactivation… but we think under normal circumstances no.

	
	
	


2.2
SCG deactivation
2.2.1
Radio interface

Unlike for activation, deactivation could be indicated to the UE via the MCG or via the SCG.

Q13: Do companies want to support indicating SCG deactivation to the UE via the MCG? 
	Company
	Yes/No
	Comments (if any)

	Apple
	Yes
	

	
	
	


Q14: Do companies want to support indicating SCG deactivation to the UE via the SCG? 
	Company
	Yes/No
	Comments (if any)

	Apple
	Yes
	We think this is also viable and faster.

	
	
	


SCG deactivation could be initiated by the MN or the SN when, for a certain time, there is low (or no) traffic on all split bearers and there is no traffic on any SCG bearer.

For split bearers, the network has its own decision criteria to decide whether the SCG RLC bearer is needed or not (e.g. the load on the MCG) that the UE is not aware of, so it seems difficult to specify any request from the UE to deactivate the SCG if there are split bearers.
If the UE is configured only with SCG bearers (i.e. no MCG or split bearer besides SRB1/2), if no data transmission is expected for a while, it is even possible to move the UE to RRC_INACTIVE or RRC_IDLE, so the indication seems to be a general purpose indication that the UE does not expect any traffic soon.
Q15: Do companies see the need that the UE provides some information to the network, which would be specifically useful for the network decide to deactivate the SCG? 
	Company
	Yes/No
	If yes, please explain

	Apple
	We didn’t fully understand the question. 
Pls see the comments.


	If it is about UE providing it’s preference (and this is ‘some information’), then yes, we see the need for the UE to provide some info.

If it about UE providing additional information along with the preference (on why the UE prefers the SCG deactivation etc..) then we do not see compelling reason to have the UE provide this info to the NW.

There can be some reasons at the UE to request deactivation like power saving when the UE anticipates there is no data. The end result is a deactivation (and we do not see any need to change the RB config). So we see no compelling reason to have this info to the NW. But we are open to views.  

	
	
	


2.2.2
MN-SN interactions
As mentioned before, SCG deactivation could be initiated by the MN or the SN when, for a certain time, there is low (or no) traffic on all split bearers and there is no traffic on any SCG bearer.

For MN-terminated split bearers, only the MN can know whether the traffic is low enough so that the SCG can be deactivated. For SN-terminated split bearers, only the SN can know how much traffic is conveyed via the SCG.

Supposing there is a "SCG deactivation request" from the MN to the SN or from the SN to the MN, it seems rather likely that the MN and t

Q16: Do companies agree that, if the MN (or respectively the SN) requests SCG deactivation to the SN (respectively to the MN), it could be very common that the SCG deactivation is actually not possible for the node that receives the request? 
	Company
	Yes/No
	If yes, please explain

	Apple
	It depends
	At least SCG, we think a deactivation request made by the SCG is valid to be not rejected. But this needs to be discussed case-by-case.

	
	
	


3
Conclusion
…
