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

[AT116-e][222][R17 DCCA] Uplink aspects (Huawei)


Scope: Discuss the following topics: 1) How is UL data indication done when UE has data arrival for SCG but the SCG is deactivated? 2)  What are the conditions for RACH-less activation? 3) Does something need to be specified for PDCP/RLC regarding UL data arrival when SCG deactivated?


Intended outcome: Discussion summary in R2-2201702.


Comment deadline: Thursday W1, 1600 UTC (for collecting views)


Rapporteur proposals: Friday W1, 0900 UTC (proposed resolution of issues)


Document deadline: Monday W2, 1200 UTC (report or agreed CRs) Deadline: Deadline 3

Companies are invited to indicate the person providing input in the table below:

	Company
	Name / Email

	Apple
	naveen.palle@apple.com

	Futurewei
	Jialinzou88@yahoo.com

	OPPO
	wangshukun@oppo.com

	vivo
	wenjuan.pu@vivo.com

	Nokia
	Jarkko Koskela, Jarkko.t.koskela@nokia.com

	NEC
	hisashi.futaki @ nec.com 

	LG
	San / Geumsan.jo@lge.com

	Ericsson
	Stefan.wager@ericsson.com

	ZTE
	liu.jing30@zte.com.cn

	Samsung
	s_dg.kim@samsung.com

	Spreadtrum
	Ellen.Xu@unisoc.com

	MediaTek
	chun-fan.tsai@mediatek.com

	CMCC
	tangxiaoxuan@chinamobile.com

	Fujitsu
	sanda. takako @ fujitsu. com

	CATT
	Erlin.zeng@catt.cn

	Sharp
	kawano.takuma@sharp.co.jp

	DENSO
	daiki.maemoto.j7w@jp.denso.com

	Qualcomm
	punyaslo@qti.qualcomm.com


2
Discussion

2.1
UL data to send for one or more SCG bearer

In the previous RAN2 meeting, the following agreements were achieved:

	2: Support the following solutions for UL data arrival while the SCG is deactivated:

1) for split bearers, send the data via the MCG leg. FFS how this can be implemented in Stage-3.

2) for SCG bearers, the UE indicates via the MCG that it has UL data to send for an SCG bearer.

- FFS indication contents and format (e.g. MN RRC message, embedded SN RRC message)
- FFS whether this indication can be used for split bearers


For the indication contents, there are the following proposals:

1)
a single "there are uplink data for an SCG bearer" indication

2)
Bearer(s) for which there are uplink data

3)
Amount of data, for the SCG, per DRB, or per LCG (according to the calculation in TS 38.321 for BSR reporting)

4)
PHR

On the format of the indication, there are the following proposals:

a)
MAC CE

b)
MN RRC message, UEAssistanceInformation or new message

c)
SN RRC message, UEAssistanceInformation (i.e. included in ULTransferInformationMRDC)

If the only contents of the indication is 1), a) and b) could be used and, upon reception of the UE indication, the MN could request the SN to activate the SCG.

If there are other contents such as 2), 3) and/or 4), such information is probably more useful for the SN. In that case, if a) or b) is used, the contents should be added to some MN-SN message by RAN3. If c) is used, addition to the RRC message is sufficient.

Q1: For UL data arrival on one or more SCG bearer(s), which solution(s) do you prefer for the contents of the UE indication to the network and for the signalling format? (please indicate one or more combinations, e.g. 1a or 1b, 3c)

	Company
	Solution(s) (1a, 1b, etc.)
	Comments

	Apple
	1c
	At this moment, we want to go with simpler solution and just informing the NW about the data at SCG bearer is enough. And using RRC message (SN RRC message) is also simpler, as anyway SN needs to inform MN about the SN’s intention of re-activation (if SN decides to).  And RRC message is easier to “extend’ later on if we decide to add more info into the UAI message. Also SN RRC allows no changes to LTE in the EN-DC case. 

MAC CE is not so flexible.

	Futurewei
	(2+3+4)c
	Although MAC CE has the benefit of reduced delay, it requires more specification work if we consider to make it fully functioning and we may not be able to complete the work in R17. Suggest to further work on MAC CE based approach in R18.

With RRC for SCG activation, it will be anyway delivered over the air interface and backhaul to SN, it is a benefit to let the RRC message to also deliver the useful information for SCG. In our view, 2), 3), 4) are anyway required UE information for SN to schedule the UE data transmission, including them in the activation RRC message can reduce the delay and signalling overhead by avoiding the SCG to request the information after the UE activated with the SCG.

c) require less impact to the backhaul specification and can also support the inter-RAT case.

	OPPO
	(1+2)(a+b)?
	For c, it is SCG RRC message, so it is up to SCG to make the decision for the SCG activation, right?

For 2, I think it is useful to tell the details to the network. But I do not know whether the MN can know the bear type when the DRB ID is allocated by SN if the information is delivery to MN.

	vivo
	1b
	When receiving SCG activation request from the UE, the network can send SCG activation to the UE. Then after SCG is activated, the UE can trigger BSR/PHR as legacy. So, a single indication is enough. 2-4 are optimizations, however, the benefits are unclear since the network anyway needs to wait CSI reporting from the UE upon SCG activation to start SCG scheduling. Considering the limited TUs left in R17, we prefer to go with 1. And if RAN2 agrees UE can use UAI to request SCG deactivation, we prefer this indication to be introduced in UAI sent to the MN. 

	Nokia
	1b
	For the FFS on split bearers, as BSR from MCG MAC entity already indicates buffer status for those bearers, nothing extra is needed. For SCG bearers, buffer status for SCG needs to be sent to MCG as agreed in the previous meeting. To enable SCG activation though, one bit indication of having data to be transmitted on SCG is enough. As a matter of fact, since MCG does not control resource allocation on SCG, having more bits would just unnecessarily increase the overhead.

And using UAI seems sufficient



	NEC
	2a or 2b
	Assuming that the network will activate the SCG in response to reporting on the UL data arrival most likely, quick indication including essential information will be sufficient. In addition, as anyway the MN should be involved in deciding the SCG activation, it seems better for the MN to receive the information directly from the UE. For this purpose, we see benefit to apply MAC CE. Otherwise, the MN RRC message is also fine. Further the MN forwards the DRB ID allocated to SN-terminated SCG bearer to the SN in the message for SCG activation request.

Some more background.

Our assumption is that both MN-terminated and SN-terminated SCG bearers can be supported while the SCG is deactivated. Common behaviour among these two types of SCG bearers will be good and thus the option a or b seems better.

	LG
	3a
	Considering that the latency can be reduced using the MAC CE, we prefer to use the MAC CE. For the specification impact, the usage of MAC CE requires the specification change such as a new LCID is introduced to indicate that the BSR is for another MAC entity. However, we think that it is not a huge impact because the BSR procedure is already defined. 

	Ericsson
	3b
	Considering that RAN2 already agreed that UE assistance information can be used for SCG deactivation (FFS signalling details), we think the SCG activation indication is also best to include in UE Assistance Information. MAC CE should not be used, as it would break the cell group independence between MCG and SCG. Since the decision and signalling of SCG activation/deactivation is handled by the MN, the UE assistance information message should terminate in the MN, thus we support b). This is also symmetric with the SCG deactivation request in UE assistance information which should also be terminated in MN.

Then as mentioned in our paper R2-2201562, we think in addition to the SCG activation indication, there should also be the data volume indication to guide the network in the decision to activate the SCG, thus we support 3. With regards to MN-SN communication, it can be left to RAN3 to discuss, but to us it is not clear whether the SN need to be aware of the buffer status information, but it can of course help the SN e.g. to decide the grants for the SCG. MN needs the information to decide whether to request the activation of the SCG.

	ZTE
	2b or 1b
	For RRC message, we think it should be sent to the MN, anyway, it is up to the MN to decide whether SCG activation is needed. The MN may also decide to trigger SN release or bearer type change instead. 

Including DRB ID can be helpful for the network (MN) to determine whether bearer type change can be performed instead of SCG activation. Although SCG DRB ID was configured by the SN, the configuration is included in RadioBearerConfig which is visible to the MN, so MN knows the mapping relation between PDU sessions and SCG DRBs.

	Samsung
	1b
	It would be the simplest to use one bit indication in MN RRC message, which also reuses the legacy mechanism as much as possible and has little impact.

	Spreadtrum
	3b or 1b
	At least UE can send an indication to MN to trigger SCG activation. Some further assistant information like data volume and other information can be sent to MN. The UE assistance Information can be used in this scenario, as MN can make the decision on whether SCG activated or not after interaction with SN. Also the MN will send the SCG activation command through RRC message to UE.

	MediaTek
	1b
	We prefer the simplest solution. The benefit of additional content in 2, 3, 4 is not clear.

	CMCC
	1b
	In this stage, we prefer to have a basic solution for this release and the content is limited to 1. Based on the previous agreement, (de)activation should be in control of MN and RRC is more preferred for the interaction. Upon receiving the request from UE, MN could re-activate the SCG with the general procedure. UAI sent to MN is sufficient and has more compatibility.

	Fujitsu
	1b
	A single indication would be sufficient to inform of UL data arrival to the deactivated SCG. Also, reusing MN UE assistance information would be simple.

	CATT
	(1+2+3)(a+b)
	2) could help the network to decide whether to activate or re-configure the SCG and furthermore which SCG RLC bearers could be re-configured to MCG RLC bearers.

3) we consider it could be helpful for fast data scheduling after SCG activation, if major view is not, we are fine.

Using RRC signalling or MAC CE depends on the report contents, both RRC signalling and MAC CE could be considered.

	Sharp
	1b or 1c
	RAN2 should be clarify that SCG bearer(s) here is SCG DRB(s). And it is enough to indicate there is data. If additional informations are needed, UE can transmit after activation (if NW requires).

	DENSO
	1b
	A single indication is enough as the resource allocation over SCG is up to SN. RRC message is preferred in this case, not to break the principle of cell group dependency in MAC layer.

	Qualcomm
	1b or 3a, with higher preference for 1b. Please see comments.
	1b is a simple option, and we think it should be used for UL data arrival on the SCG DRB. 

As network may decide to keep the SCG deactivated, providing the data volume information may not serve any purpose. 

It may be argued that providing the data volume information may help with lowering the scheduling delay if SCG is activated. However, the other delay factors – e.g., MN-SN interaction to determine if SCG should be activated, UE performing RACH upon activation – may contribute much more significantly to the overall activation delay.  

For UL data arrival on the SCG DRB, 3a might also be made to work. An MCG MAC CE including an SCG BSR MAC CE with a special indication can be sent on the MCG.

	Huawei, HiSilicon
	1a or 1b
	The MN will just request activation to the SN or release the SN, hence simple indication to the MN is fine.


11 companies think it should be an MN RRC message, 4 companies think it should be an MN RRC message or a MAC CE, 1 company think it should be a MAC CE, 2 companies think it should be an SN RRC message, 1 company think it should be an MN RRC message or an SN RRC message.
This means that 16 companies out of 19 prefer or would be ok to use an MN RRC message. As there is a very clear majority, it is suggested making a decision.
Proposal 1: When the SCG is deactivated and there are UL data for one or more SCG bearer, the UE sends an MN RRC message to indicate that there are UL data for one or more SCG bearer.
10 companies think the indication should include no other information than "there are uplink data for an SCG bearer". 1 companies think the indication could have no other information or the DRB ID(s). 1 company think the indication could have no other information or information on amount of data. 2 companies think there should be amount of data. 2 companies think there should be DRB ID(s). 1 company think there should be DRB ID and amount of data but can accept no information. 1 company think there should be DRB ID(s), amount of data and PHR.

This means that:
-
5 companies have interest in DRB ID(s)

-
5 companies have interest in amount of data

-
14 companies think it would be ok to have no information besides "there are UL data for one or more SCG bearer"

Proposal 2: The MN RRC message includes no information besides "there are UL data for one or more SCG bearer".
2.2
UL data for split bearers

For the case of split bearers, there are different proposals about primaryPath:

1)
Before or at SCG deactivation, the network switches the primaryPath to correspond to the SCG.

-
Something on network behaviour could be captured in TS 38.331.

-
This implies some extra signalling overhead.

2)
At SCG deactivation, the UE switches the primaryPath to correspond to the MCG. At SCG activation, the UE restores the primaryPath to its initial value.

-
This is to be captured in TS 38.331.

3)
While the SCG is deactivated, PDCP only submits data to the RLC entity associated with the MCG.

-
This is to be captured in TS 38.323. Note that at SCG RLF, SCG transmission is suspended but nothing is specified for PDCP or RRC with respect to submission of data to RLC associated with the SCG.

There are the same proposals with respect to setting of ul-DataSplitThreshold to infinity:

1)
Before or at SCG deactivation, the network sets ul-DataSplitThreshold to infinity.

-
Something could be captured in TS 38.331 (and if needed, 36.331).

-
This implies some extra signalling overhead.

2)
At SCG deactivation, the UE switches ul-DataSplitThreshold to infinity. At SCG activation, the UE restores the ul-DataSplitThreshold to infinity to its initial value.

-
This is to be captured in TS 38.331 (and if needed, 38.331).

3)
While the SCG is deactivated, PDCP only submits data to the RLC entity associated with the MCG.

-
If needed, this is to be captured in TS 38.323.

One is whether the indication discussed in 2.1 can be triggered for split bearers. Some companies suggest that it could be triggered using ul-DataSplitThreshold, of, if companies prefer ul-DataSplitThreshold to be set to infinity, another threshold. The reporting could follow the same format like for SCG bearers.

Q2: For split bearers, which solution(s) do you prefer for primaryPath at SCG deactivation/activation?

	Company
	Solution(s) (1, 2, 3)
	Comments

	Apple
	Op 2 is simpler.


	

	Futurewei
	3)
	3) is simpler and is preferred. In our view, if the currently configured primary path is with SCG it may reduce the time for the SCG to receive the UL data. But in general, we don’t see the needs to reconfigure the primary path either way at the deactivation. Then it would be easier to restore to the original one. 

	OPPO
	None 
	For split bearer, if there is data transmission, the SCG can not be deactivated no matter the data volume is above the threshold or not in order to avoid ping-pong SCG activation/deactivation. We also not prefer to change lots on the spec due this case.

[Rapporteur] There can be UL data to send after the SCG is deactivated, so this case exists anyway.

	vivo
	1, 2
	Compared to 3, we think 1 and 2 can provide the network flexibility. For example, if the network wants to configure that the UE is allowed to request SCG activation when the UL data volume is above ul-DataSplitThreshold (ul-DataSplitThreshold is set to a finite value) of the split bearer. And if the network would like to disable this solution, the network can just configure the ul-DataSplitThreshold to infinity. 

[Rapporteur] For split bearer, not sure it is feasible to specify UE SCG activation request in 38.331, it probably needs a 38.323 CR. That said, 67% companies don't want that the UE is allowed to request SCG activation for a split bearer.

	Nokia
	None
	Option 3 seems OK but it is not needed if PDCP does not indicate to SCG MAC in data volume calculation that there is data available on for the bearer – 

[Rapporteur] Are you suggesting another kind of CR to 38.323?
Alternatively NW could even reconfigure split bearer at deactivation with threshold as infinity

[Rapporteur] Are you suggesting that if the primary path remains to the SCG but the threshold is set to infinity, there is no need for a CR to 38.323?

	NEC
	1)
	This can be done by the network easily.

	LG
	Option 1
	We think the Option 1 is clear and simple. The network reconfigures the parameter, and the UE just follows the network instruction. 

The Option 3 should be avoided because the PDCP does not know whether the SCG is deactivated or not. The SCG deactivation indication should be provided from RRC to PDCP, which means both 38.331 and 38.323 need to be changed in Option 3.

[Rapporteur] Change to 38.331 would be minor but not sure about 38.323.

	Ericsson
	3
	This avoids the switching of primaryPath at SCG activation/deactivation, and thus minimizes the risk of potential mismatch between UE and network. But the text need to cover also the handling of PDCP control PDUs, not only data. So also PDCP control PDUs shall only be submitted to RLC entities associated with the MCG.

Note that there appears to be a typo in the description of 2, the primaryPath shall be set to MCG upon SCG deactivation, not SCG. [Rapporteur] Typo is now corrected, thanks.

	ZTE
	1)
	It can be up to network implementation. Autonomous path switch is introduced in SCG failure, but that is because the network is unaware of the failure at the beginning. For SCG deactivation/activation, everything is under network’s control, so we see no need to use autonomous-based approach. 

But we prefer not to capture the network behaviour in spec. Which means if network did not change the primary path of split bearer, and there is ul data arrives at SCG leg, the UE can also send indication to MN (like we discussed in Q1).

[Rapporteur] See my comments to vivo and see Samsung's comment.

	Samsung
	2) or 3)
	RAN2 already agreed not to suspend SCG bearer and thus PDCP entity itself should know the deactivation of SCG to handle possible UL data. 

Note that the situation is different from SCG RLF. Regarding SCG RLF, UE and the network will try to resolve this right after RLF. However, SCG deactivation is indicated by the network on purpose and thus the corresponding behaviour should be specified in UP unlike SCG RLF.

Regarding 2), the UE switches the primary path to MCG and sets ul-DataSplitThreshold to infinity. However, UE doesn’t have to restore initial values as in legacy MCG failure recovery. 

Regarding 1), we are fine with 1) if the network always configures them accordingly. However, what if the network does not do this? Then, the PDCP can send data/data volume to SCG MAC and it may trigger a random access procedure to SCG, which would not be the intended behaviour. We have some concern on this.

[Rapporteur] I capture this as to be discussed.

	Spreadtrum
	1,2
	We think it gives the network flexibility to configure UE’s behaviour whether to switch primayPath to MCG. The network can decide whether to activate SCG by configure different ul-DataSplitThreshold threshold.

[Rapporteur] Perhaps the network has no choice actually, see Samsung's comment.

	MediaTek
	1 or 2
	We prefer not to change the PDCP SPEC. 

	CMCC
	1)
	

	Fujitsu
	1
	Option 1 would be simplest and spec impact would be small.



	CATT
	1)
	We agree that this is based on NW implementation. 

	Sharp
	1
	It is simple because solution 1 has no need to specify the new UE behaviour.

	DENSO
	Op2,3
	Op2 is simpler. Even though, as Ericsson is said, op3 avoids the switching of primaryPath at SCG activation/deactivation, and thus minimizes the risk of potential mismatch between UE and network. One example of this method is that the PDCP data volume for SCG leg is set to zero while SCG is deactivated.

	Qualcomm
	2), 3)
	1), 2), and 3) all work. 

2) involves no signaling, unlike 1).

	Huawei, HiSilicon
	2
	


Solution 1 (the network switches the primary path by explicit RRC signalling):

-
11
companies would be ok

-
one question was raised: if nothing is specified, (it is up to the network to switch primary path by explicit signalling) and the network does not switch the primary path to the MCG at SCG deactivation, is the UE behaviour clear without specifying anything in PDCP?

Solution 2 (the UE switches the primary path autonomously):

-
8
companies would be ok

-
one company thinks the UE should not restore the primary path to its initial value at SCG activation

-
no question/issue raised

Solution 3 (specify UE behaviour while the SCG is deactivated in PDCP)

-
6
companies would be ok

-
FFS what to specify exactly: submission to RLC of PDCP Data PDU, buffer reporting, 

There is a small majority for solution 1, which is rather simple, while there are less companies supporting other options and some unclear points. 
If there would be more time, the rapporteur would propose to discuss this in the next meeting. Given the limited time, as solution 1 seems the easiest to complete, the rapporteur proposes to move ahead with this solution and reconsider it if there is any block issue or if a different solution is selected for ul-DataSplitThreshold.
Q3: For split bearers, which solution(s) do you prefer for ul-DataSplitThreshold at SCG deactivation/activation?

	Company
	Solution(s) (1, 2, 3)
	Comments

	Apple
	Op 2 is simpler.


	Also allows the NW to change the configuration at SCG re-activation based on the implied UE assumption. This allows no impact on PDCP/MAC spec.

	Futurewei
	3)
	3) has least impact after the SCG is resumed.

	OPPO
	None 
	

	vivo
	See comments
	As we analysed in Q2, we prefer the below option 4:

4) During SCG deactivation, the UE just follows the network configuration on the ul-DataSplitThreshold.

	Nokia
	3
	

	NEC
	3)
	We assume this could be sufficient.

	LG
	Option 1
	We think the Option 1 is clear and simple. The network reconfigures the parameter, and the UE just follows the network instruction. 

The Option 3 should be avoided because the PDCP does not know whether the SCG is deactivated or not. The SCG deactivation indication should be provided from RRC to PDCP, which means both 38.331 and 38.323 need to be changed in Option 3.

	Ericsson
	3
	This avoids any reordering issues while SCG is deactivated, and also avoids the need to define a second ul-DataSplitThreshold for the triggering of the SCG activation indication from the UE to the network.

	ZTE
	1)
	Similar comment as in Q2.

SCG activation or deactivation is triggered by network, so network can reconfigure the threshold if needed. 

	Samsung
	2) or 3)
	Same comments as in Q2.

	Spreadtrum
	1
	ul-DataSplitThreshold value can be configure by network,

	MediaTek
	1 or 2
	

	CMCC
	3)
	

	Fujitsu
	3
	No need to set the ul-DataSplitThreshold as infinity. The NW would be able to know that the amount of data could exceed the threshold by BSR on MCG, and then could activate the SCG.

	CATT
	1)
	Similar view as Q2.

	Sharp
	1
	It is simple because solution 1 has no need to specify the new UE behaviour.

	DENSO
	Op3
	

	Qualcomm
	2), 3)
	2) and 3) both work. 2) may be corrected to state that at SCG activation, UE restores ul-DataSplitThreshold to the value just before deactivation.

	Huawei, HiSilicon
	2
	


Solution 1:
-
6
companies would be ok

Solution 2:

-
5 companies would be ok

Solution 3:

-
8 companies would be ok

-
FFS what to specify in 38.323

Companies that support solution 1 for primaryPath but support solution 3 for ul-DataSplitThreshold did not explain why it is different. 
Q3: For split bearers, should the UE also report UL data using the indication like in 2.1? If yes, please explain/mention the solution.

	Company
	Yes/No (if yes, solution preference)
	Comments

	Apple
	No
	Do not see the need

	Futurewei
	No
	The UE just deliver the UL SR/BSR and UL data to the MN, If the primary path is with MCG, let MN to decide whether to activate the SCG based on the data volume. If the primary path is on SCG, the MN could forward the data and send an activation request to the SN. The SN could decide whether to activate the path with SN. 

	OPPO
	Yes 
	The data volume can not be evaluated and network should ensure the Qos. 

The solution is similar as SN terminated SCG bearer.

	vivo
	Yes (prefer solution 1b)
	The same solution in 2.1 for SCG bearer can be applied also for split bearer.

	Nokia
	No
	Why would there be any data to be sent on SCG?

	NEC
	No
	BSR in MCG (and actual data activity known by the network) will be sufficient for the network to decide whether the SCG is activated or not.

	LG
	No
	If the primary path is reconfigured to the RLC entity associated with MCG and the threshold is reconfigured to the infinity, there is no data transmission for split bearer to the MN while de-activating the SCG. It means that there is no reason to activate the SCG. 

In addition, the MN can implicitly know whether the UE has the data for split bearer if the MN receives the BSR information containing the data volume for LCG associated with the split bearer. 

Considering above, we do not think that the indication in 2.1 is needed for the split bearer. 



	Ericsson 
	Yes
	One issue to rely only on the BSR on the MCG MAC entity is that the BSR report might not be timely. For example, if only data from the same logical channel arrives, then the BSR may not be triggered. More accurate is to have the same indication as in 2.1, triggered when the ul-DataSplitThreshold is reached.

	ZTE
	Yes
	But UE only trigger UAI for split bearer when one of following cases happens:

1. UL data arrives and the primary path is SCG (network decided not to reconfigure it to MCG);

2. The primary path is MCG and ul-DataSplitThreshold is reached.

	Samsung 
	No
	This case will not happen if Q2 and Q3 are resolved. The split bearer can be reconfigured to send data via SCG upon SCG activation, if needed.

	Spreadtrum
	Yes
	If the ul-DataSplitThreshold is reached, the UAI can be used.

	MediaTek
	Prefer No
	It also depends on the discussion in Q2 and Q3. If NW is allowed to keep SCG as primary path in deactivated state, then ZTE proposal is okay for us.

	CMCC
	No
	

	Fujitsu
	No
	Please see the comment in Q3.

	CATT
	No
	We do not see the need. The MN can make the decision for SCG activation based on the data volume on MCG.

	Sharp
	No
	If ul-DataSplitThreshold is set to infinity, the indication is not needed.

	DENSO
	Yes
	

	Qualcomm 
	Yes
	As Ericsson points out, one issue with relying on BSR on the MCG is that the BSR report might not be timely. 

An alternative SCG activation trigger can be to define a threshold on the BSR itself to address the timeliness concern. If the total PDCP and RLC data volume for the split bearer exceeds the threshold then BSR is triggered on the MCG MAC. The new threshold can be specific to MAC or same as the split threshold, ul-DataSplitThreshold. This solution avoids providing the data volume indication to RRC and generating an RRC UAI message to trigger SCG activation. This solution impacts TS 38.321.     

	Huawei, HiSilicon
	No
	We see no need for this at all, the MN can see the UL data for split bearers on the MCG.


12 companies do not want the UE to be allowed to send an SCG activation request for UL data arrival on a split bearer, while 7 companies support this. Although there is no consensus, such an indication is not necessary for the feature to work and is only supported by a minority, so the rapporteur suggests that it is not supported.
Proposal 3: The MN RRC message is only triggered by UL data on SCG bearers, not on split bearers.

For PDCP duplication, there are the following proposals:

1)
Before or at SCG deactivation, the network deactivates PDCP duplication using MAC CE

2)
The UE stops PDCP duplication at SCG deactivation. At SCG activation, the network may activate PDCP duplication again (by existing MAC CE), if the network wishes to.

Q4: For split bearers, how should PDCP duplication be deactivated at SCG deactivation?

	Company
	Solution(s)
	Comments

	Apple
	Op2
	Similar views as to Q3

	Futurewei
	2)
	2) seems simpler.

	OPPO
	None 
	Network only need to deactivate the leg in SCG side, not deactivated PDCP duplication, e.g. in 4 legs case.

	vivo
	1, 2
	Both can work, and 2 implies explicit signalling can be avoided upon SCG deactivation, so we slightly prefer 2. 

	NEC
	1) 
	Like the primary path, the network will also handle this properly.

	LG
	Option 1
	We think the Option 1 is clear and simple. The network reconfigures the parameter, and the UE just follows the network instruction. 

	Ericsson
	None
	If data is not delivered to deactivated SCG, there is no need to deactivate PDCP duplication for deactivated SCG. This will also ensure that duplication is still working for the case where CA duplication is configured for the MCG.

Option 1 does not work for SRBs, since configured PDCP duplication cannot be deactivated for SRBs.

[Rapporteur] Duplication can be deactivated by RRC reconfiguration for SRBs, which would be consistent with explicit reconfiguration for primaryPath and ul-SplitThreshold. 

	ZTE
	1)
	UE can just follow network’s instruction.

	Samsung
	2) or 3)
	As Ericsson mentioned, PDCP duplication of SRB cannot be deactivated, if configured. If this discussion also comprises split SRB, then 3) would be better.

	Spreadtrum
	2
	The network can configure it through SCG deactivation message.

	MediaTek
	1 or 2
	Both seems fine but slightly prefer 2

	CMCC
	2)
	Solution 2) is sufficient.

	CATT
	1) with comment
	Before or at SCG deactivation, the network should ensure the PDCP duplication is deactivated, no matter it is by MAC CE or RRC signalling.

	Sharp
	1(see comment)
	Regarding SRB, pdcp-duplication is always activated. Therefore, the network should release pdcp-duplication for SRB.

	DENSO
	Op2
	Op2 is simpler.



	Qualcomm
	1) 
	2) may be corrected to state more precisely that UE stops PDCP duplication for SCG RLC entities only. 

For 1), we think that the MAC CE can be transmitted in the same MAC TB as the RRC message carrying the deactivation indication.

If it is agreed in Q2) that “While the SCG is deactivated, PDCP only submits data to the RLC entity associated with the MCG”, then 2) works (i.e., the part on activating PDCP duplication again at activation is valid), and 1) is not needed.  

	Huawei, HiSilicon
	2
	


Proposal 4: Discuss at next meeting detailed proposals (with TP) for handing of primaryPath, of ul-SplitThreshold and of PDCP duplication across MCG and SCG for SRB and DRB, upon SCG deactivation. 
2.3
SCG activation with or without RACH

It is proposed that the UE shall perform RACH to the SCG when receiving when receiving an SCG activation command if:

1)
The SCG activation command includes reconfigurationWithSync; or

2)
The TAT for the PSCell has expired; or

3)
BF or RLF is declared; or

4)
The UE is not configured to perform RLM/BFD while the SCG is deactivated

Q5: Which of the above conditions do you agree with? (can be all or subset)

	Company
	Conditions
	Comments

	Apple
	1,2,3 are ok (meaning any of these are satisfied).

We are not sure of ‘4’
	4 is not needed. NW can still request RACH-less and if TAT is running, UE can do RACH-less. In our view, BFD/RLM in deactivated SCG state should be optional (as UE capability).

	Futurewei
	Agree all of 1), 2), 3), 4)
	We agree on that any one of the above conditions is met, RACH shall be performed. Including 4) is a conservative measure.

	OPPO
	1), 2), 3), 4)
	

	vivo
	All
	1-3 seem the common understanding. For 4, if RLM/BFD is not performed during SCG deactivation, the UE cannot know whether the DL beam is valid or not, thus we understand RACH is needed for acquiring beam information upon SCG deactivation. 

	Nokia
	None – not even sure what is the intention of question
	Not sure what is intention of the question? Why would UE start RACH any other scenario than instructed by NW as we have outruled UE autonomous activation?

I guess intention is to ask when using SR is allowed? This seems to be somehow negative question to ask opposite but RACH can always be used. So we are pretty puzzled with the question. 

There is no need to do any changes when SR usage is allowed to existing specifications.

[Rapporteur] The question is about receiving an SCG activation command while the UE may not have any UL data to send.

The RACH considered here is triggered by the SCG activation command if either:

- the network includes reconfigurationWithSync
-  the TAT associated with the PSCell is expired, or

-  BF is declared, or
-  RLF is declared

It seems all other companies agree that the UE shall do RACH in these cases. With respect to whether RACH-less can be performed if BFD and RLF are not configured, we can further discuss.


	NEC
	1), 2), 4)
	For 3), RAN2 should decide the UE behaviour for these cases. For BF, our preference is the UE stops BFD and thus should perform RACH to SCG. For RLF, the UE should report the failure via MCG, so this case can be precluded from this question.

[Rapporteur] We now have an agreement for BF.

	LG
	All
	

	Ericsson
	1, 2, 3, 4
	Regarding 3, if the UE includes TCI state update in the SCG activation command, then RACHless SCG activation should be possible even if UE reported BFD on the old TCI state.

	ZTE
	1, 2, 3, 4
	

	Samsung
	1, 2, 3, 4
	

	Spreadtrum
	1,2,3,4
	

	MediaTek
	1, 2, 3, 4
	

	CMCC
	1, 2, 3, 4
	

	Fujitsu
	1, 2, 3, 4
	

	CATT
	1,2,3,4
	

	Sharp
	all
	Including condition 4 is natural because it is reasonable that UE decide whether performs RACH based on RLF.

	DENSO
	1, 2, 3, 4
	

	Qualcomm
	1, 2, 3, 4
	Agree with Ericsson that if UE receives a TCI state update in SCG activation command then RACH-less activation is still possible.


Proposal 5: Upon reception of a network SCG activation command, the UE shall perform RACH towards the SCG if any of the following condition is true:

-
reconfigurationWithSync is included in the SCG activation command

-
TA timer for the PSCell is expired

-
RLF is declared

-
BF is declared

Proposal 6: Discuss at the next meeting whether the UE can perform RACH-less activation if the UE is not configured to perform RLM/BFD while the SCG is deactivated.

When all (or the selected subset in the question above) the above conditions are false or the subset selected, the UE should be able to attempt to decode PDCCH. One question is whether the UE shall in this case attempt to decode PDCCH and not initiate RACH, or it is left to the UE to decide.

Q6: When all (or the selected subset in the question above), shall the UE be required to monitor PDCCH and not initiate RACH?

	Company
	Yes/No
	Comments

	Apple
	If the UE does not RACH at SCG re-activation, the UE monitors PDCCH, based on the RAN4 timing 
	

	Futurewei
	All 1) and 2) and 3) and 4) are false 
	If all the conditions are false at the time of activation, the UE can issue SR and monitor PDCCH without initiate RACH.

	OPPO
	All false
	

	vivo
	All false
	

	Nokia
	See Q5
	

	LG
	All false
	Since the above conditions are to allow RACH-less activation for the UE, if the conditions are met, the UE can perform RACH-less activation and PDCCH monitoring.



	Ericsson
	Yes, when all false
	As mentioned in our paper R2-2201562, whether RA is needed will depend as follows:

· In case the UE has uplink data pending transmission for the SCG, the uplink data will trigger a regular BSR once the SCG is activated. If the network has not scheduled the UE with an uplink grant with UL-SCH resource, the UE will trigger a scheduling request. 

· If the UE has a valid PUCCH resource, the UE will send the scheduling request in the next valid SR occasion. This will trigger the network to schedule the UE with UL grant for transmission of the BSR and the UL data.

· If the UE does not have a valid PUCCH resource, e.g. since TA timer expired or RLF or BFD was detected while SCG was deactivated, the UE will trigger random access to receive a UL grant, and at the same time re-establish synchronization and beam relation with the SCG. As a result the random access the UE will receive an UL grant with UL-SCH resource, where the UE can transmit the BSR and uplink data. 

· In case the UE does not have uplink data pending transmission for the SCG, there is no BSR trigger, and thus the UE will start to monitor DL PDCCH for any downlink assignments from the network after SCG activation. Once a downlink assignment is received, the UE receives and processes the DL Transport Block (TB) and then before sending the HARQ feedback checks whether time alignment timer is stopped or expired:

· if the timeAlignmentTimer, associated with the TAG containing the Serving Cell on which the HARQ feedback is to be transmitted, is still running, the UE instructs the physical layer to generate acknowledgement(s) of the data in this TB.

· if the timeAlignmentTimer, associated with the TAG containing the Serving Cell on which the HARQ feedback is to be transmitted, is stopped or expired, the UE does not instruct the physical layer to generate acknowledgement(s) of the data in this TB. The network will detect the lack of HARQ feedback and may trigger a PDCCH ordered random access.

	ZTE
	Yes when all false
	

	Samsung
	All false
	

	Spreadtrum
	All false
	

	MediaTek
	Yes, when all false
	

	CMCC
	All false
	

	Fujitsu
	All false
	

	CATT
	All false
	

	Sharp
	All false
	

	DENSO
	All false
	

	Qualcomm
	All false
	


The rapporteur mistakenly put "conditions" while the intention was to ask yes/no.
Proposal 7: When the UE is configured to perform RLM/BFD when the SCG is deactivated, upon reception of a network activation command not including reconfigurationWithSync while the TA timer associated with the PSCell is running and BF/RLF is not declared, the UE shall activate the SCG without performing RACH towards the SCG.

There is a proposal that, upon the reception of the SCG activation command, if the UE does not perform RACH, a guard timer is used, i.e. the UE:

-
monitors PDCCH of PSCell and starts a guard timer

-
stops the guard timer upon the reception of PDCCH scrambled with the UE’s C-RNTI

-
trigger random access to the PSCell upon expiry of the guard timer

Of course, since the UE is performing RLM/BFD anyway, if the UE would be unable to receive PDCCH, RLF or BF would probably be declared at some point, which would trigger SCG failure information (RLF) or RACH (BF), so this could perhaps be sufficient.

Q7: When the UE does not perform RACH at SCG activation, do you see the need for a guard timer such that, if the UE does not receive PDCCH scrambled with the UE’s C-RNTI for a certain time, the UE initiates RACH towards the SCG?
	Company
	Yes/No
	Comments

	Apple
	No
	We do not see the need for this extra guard timer.

	Futurewei
	No
	The timer seems not needed. Upon received the activation command, the UE just sends SR over the PUCCH and monitors PDCCH without RACH. The error cases can be handled by existing mechanism.

	OPPO
	No 
	

	vivo
	No
	Agree with the rapporteur that the SCG failure information or BFR procedure will be triggered to solve this issue if the link of SCG is invalid upon SCG activation.

	Nokia
	
	We see no need for this – existing procedures should be able to handle this. Even just RRM reporst will likely degrade and NW will do appropriate measures.

	NEC
	No
	BFD/RLM should be sufficient for this case. If the UE has not detected the BF/RLF, the UE should be able to receive the PDCCH.

	LG
	No
	We think a new guard timer is not needed because, as mentioned by the rapporteur, the UE will naturally perform link recovery through RLF or BFR. 

This case means that the network decided to allow to perform the RACH-less activation and the UE also confirmed the conditions are met to perform the RACH-less activation (i.e. TAT hasn’t expired and no RLF/BF before SCG activation). Thus, we think, if the UE does not succeed in PDCCH reception in this case, it means that there is an unexpected link problem.

	Ericsson
	No
	We don’t see the need for the guard timer. Error conditions can be sorted with RLF or BF, or UE failing to receive PDCCH or network failing to receive HARQ feedback can be handled as for normal connected operation, e.g. with PDCCH order.

	ZTE
	No
	We don’t see the need for this guard timer, the existing RLF/BFD procedure can be applied in this case. 

	Samsung
	No
	The legacy mechanism can handle this.

	Spreadtrum
	No
	

	MediaTek
	No
	

	CMCC
	No
	

	Fujitsu
	No
	

	CATT
	Yes
	We consider that the introduction of the timer may be beneficial to reduce the activation delay. If most companies think it can be addressed by legacy mechanism, of course we are fine to follow major view. 

	Sharp
	No
	While UE performs RLM, same as case of activated SCG, there is no problem. In failure case, normal connected operation should be enough.

	DENSO
	No
	

	Huawei, HiSilicon
	No
	

	Qualcomm
	No
	In this case, upon receiving the SCG activation command, UE sends an SR and begins monitoring PDCCH for the UL grant from the network. If UE does not receive the UL grant, then the existing SR procedure failure mechanisms should kick in.


Proposal 8: No guard timer is introduced for RACH-less SCG activation.
3
Conclusion

Based on the companies feedback, the rapporteur makes the following proposals. The rapporteur suggests handling the proposals highlighted in green first.
Proposal 1: When the SCG is deactivated and there are UL data for one or more SCG bearer, the UE sends an MN RRC message to indicate that there are UL data for one or more SCG bearer.

Proposal 2: The MN RRC message includes no information besides "there are UL data for one or more SCG bearer".

Proposal 3: The MN RRC message is only triggered by UL data on SCG bearers, not on split bearers.

Proposal 4: Discuss at next meeting detailed proposals (with TP) for handing of primaryPath, of ul-SplitThreshold and of PDCP duplication across MCG and SCG for SRB and DRB, upon SCG deactivation. 
Proposal 5: Upon reception of a network SCG activation command, the UE shall perform RACH towards the SCG if any of the following condition is true:

-
reconfigurationWithSync is included in the SCG activation command

-
TA timer for the PSCell is expired

-
RLF is declared

-
BF is declared

Proposal 6: Discuss at the next meeting whether the UE can perform RACH-less activation if the UE is not configured to perform RLM/BFD while the SCG is deactivated.

Proposal 7: When the UE is configured to perform RLM/BFD when the SCG is deactivated, upon reception of a network activation command not including reconfigurationWithSync while the TA timer associated with the PSCell is running and BF/RLF is not declared, the UE shall activate the SCG without performing RACH towards the SCG.

Proposal 8: No guard timer is introduced for RACH-less SCG activation
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