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1. Introduction
In the last meeting, RAN2 discussed the PSCell deactivation for LTE-NR DC [1] and the decision was postponed to see the details on how it works. In this paper, we firstly recall the back ground of always activated cell and follow-up the previous proposal explaining how it works. 
2. Discussion

2.1. Rationale behind “always activated PSCell”
In Rel-12 DC WI, there was the discussion on activate/deactivate for DC [2-11] and RAN2 agreed that PSCell is always activated [12]. From the past discussion and contributions, we understand that the root discussion point is whether cross CG activation/deactivation should be possible or not. If it is not possible, SeNB can neither transmit activate command for the deactivated PSCell nor confirm the ACK from the UE for the command to deactivate PSCell. The discussion was done based on the paper [2] and it was agreed to preclude the cross CG activation/deactivation and consequently at least one cell should be always activated in SCG. The main reason to preclude it was due to the assumption that MeNB and SeNB are connected via non-ideal backhaul. Since the motivation of activate/deactivate is to switch the SCell’s wake-up state and sleep state quickly, if the activate/deactivate experiences the additional backhaul delay, such fast switching cannot be achieved. 
Observation1: The root cause of always activated cell was the assumption that MeNB and SeNB are connected via non-ideal backhaul, such that fast activation-deactivation switching is difficult to achieve.
2.2. Situation of LTE-NR DC
For LTE-NR aggregation, it was agreed to use DC (not CA) such that one protocol architecture can cover various deployment scenarios and we can reduce the number of options. The implication is that DC should be used in any scenario when the operator deploys LTE-NR non-standalone operation. One of the scenarios which was discussed in Rel-14 NR SI and captured in RAN3 TR [13] was co-sited case. In this scenario the NR functionality is co-sited with E-UTRA functionality either as part of the same base station or as multiple base stations at the same site. This kind of deployment is beneficial from the early NR deployment and possibly performance enhancement due to just one RAN node has to be developed and the interface between LTE and NR can be realised in a proprietary way. In this case, one RAN node controls activate/deactivate status of all SCells and it is obvious that there is not additional delay between LTE and NR in NW side. 
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Figure: Co-sited deployment with E-UTRA

Observation2: One of the LTE-NR DC scenarios is co-sited case where no additional delay is expected between LTE and NR in NW side. 
In this case, the cross CG activation/deactivation is feasible such that NW can transmit activate/deactivate command via MCG for SCG cells including PSCell. Thus, it should be supported to achieve the battery saving gain similar to that of CA. It should be noted that this operation assumes split bearer since internal bus between LTE and NR should have sufficient processing speed and there is no motivation to intentionally use SCG bearer where deactivating PSCell causes stacking the UL transmission.
Proposal1: To allow MCG to send activate/deactivate command for SCG cells including PSCell by means of MAC CE for LTE-NR DC.

Related question raised in the last RAN2 meeting was how the PSCell measurement is performed. We think that the deactivation measurement as for normal SCell can be used to relax the measurement requirement. 

Proposal2: When PSCell is deactivated, UE performs deactivated measurement for PSCell. 

Regarding LTE-NR DC in co-sited scenario, in high-level, this case is very similar to the CA with PUCCH SCell introduced in Rel-13. For PUCCH SCell, it was agreed to allow deactivating PUCCH SCell to obtain the battery saving gain as for normal CA with some restrictions to take care of status miss-match between UE and NW. Specifically, no deactivation timer is used for PUCCH SCell and NW should guarantee that all the SCells in the secondary PUCCH group are deactivated when PUCCH SCell is being deactivated. We think that the same principle can be utilized.

Proposal3: The following principles are applied for PSCell


- Deactivation timer is not used for PSCell


- NW guarantees that all the SCG SCells are deactivated when PSCell is being deactivated.

Another possible scenario of LTE-NR DC is the non-co-sited case with ideal backhaul. We think that such inter node DC case is also a valid scenario especially for the operator that can provide the ideal backhaul but  prefer to not touch the existing LTE node as much as possible.In this case separate equipment for NR would be introduced and is connected with LTE node via ideal backhaul. Since the LTE MAC and NR MAC are located in the separate node, it is likely that the each node is responsible for the control of its own SCells to avoid sharing the SCell status across 2 nodes. Even in this case, fast cross CG activate/deactivate will be feasible thanks to the ideal backhaul between LTE and NR. Specifically, SgNB transmits activate/deactivate command of SCG SCells (including PSCell) via MeNB and MeNB will inform SgNB of the ACK/NACK response to the command from the UE. Therefore, if we aim to cover this inter node DC with ideal back haul case, the new inter node message needs to be defined for multi-vendor operation. 
Proposal4: To define inter node message for:

-
Activate/deactivate command for SCG Cells (SN ( MN)

-
ACK/NACK result for the command (MN ( SN)
3. Summary and Conclusion

In this contribution, we addressed the PSCell deactivation for LTE-NR DC and followings are observed and proposed.

Observation1: The root cause of always activated cell was the assumption that MeNB and SeNB are connected via non-ideal backhaul, such that fast activation-deactivation switching is difficult to achieve.
Observation2: One of the LTE-NR DC scenarios is co-sited case where no additional delay is expected between LTE and NR in NW side. 

Proposal1: To allow MCG to send activate/deactivate command for SCG cells including PSCell by means of MAC CE for LTE-NR DC.

Proposal2: When PSCell is deactivated, UE performs deactivated measurement for PSCell. 

Proposal3: The following principles are applied for PSCell


- Deactivation timer is not used for PSCell


- NW guarantees that all the SCG SCells are deactivated when PSCell is being deactivated.

Proposal4: To define inter node message for:

-
Activate/deactivate command for SCG Cells (SN ( MN)

-
ACK/NACK result for the command (MN ( SN)
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