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1. Introduction
In RAN2#86, it was agreed that upon the SCG change, UE resets MAC for the SCG, and re-establishes RLC for SCG and PDCP (in case of SCG bearer) [1]. During the email disc [86#27], it was mentioned that the current agreements are not clear for the split bearer. Moreover, we think that currently only the limited case was discussed and the full picture of the L2 handling is not entirely clear. In this paper, the whole picture of L2 handling for split/SCG bearer is addressed.
2. Discussion
In the last meeting, the L2 handling was discussed for the case of SCG release and change. However, we think the L2 handling should be discussed separately from the SCG handling, i.e., SCG release/change/addition, since accurately speaking the RLC/PDCP handlings are based on the bearer handling (not SCG handling), e.g., MCG bearer reconfiguration to Split/SCG bearer, removal and addition of Split/SCG bearer. Therefore, we discuss how RLC and PDCP should perform for each bearer handling. Note that for bearer handling, there may be the case of the entire release of EPS bearer and direct addition of EPS bearer itself to SCG. Such cases will not be addressed since the handling of RLC.PDCP in those cases are clear, i.e., the RLC/PDCP will be newly added or entire release.
2.1. RLC/PDCP handling for SCG bearer
In this subsection, we addressed the RLC/PDCP handling for SCG bearer. 

Case1) Reconfiguration from MCG bearer to SCG bearer
This case can be considered as handover today. So, RLC and PDCP should be re-established.
Case2) Reconfiguration from SCG bearer to MCG bearer
This case does not have any difference from case1. So, it is obvious that RLC and PDCP should be re-established.
Case3) Remove and add

For this case, it was agreed in the RAN2#86 that RLC and PDCP are re-established.

From above, following is proposed:
Proposal1: When the reconfiguration from/to MCG bearer to/from SCG bearer, RLC and PDCP for the bearer are re-established.
We summarized the behaviour in the following table:

Table1: Proposed behaviour of PDCP/RLC for SCG bearer

	SCG bearer
	Case1: Reconf from MCG bearer to SCG bearer
	Case2: Reconf from SCG bearer to MCG bearer
	Case3: Remove and Add

	PDCP
	Re-established
	Re-established
	Re-established

	RLC
	Re-established
	Re-established
	Re-established


2.2. RLC/PDCP handling for DL Split bearer

Case1) Reconfiguration from MCG bearer to Split bearer
We discuss how each entity should behave when the bearer is configured for Split bearer.
· PDCP entity
PDCP does not need to re-established, since the security key does not changed. So, no action is needed. 
· MCG-RLC entity

MCG-RLC entity should not be affected even when SCG-RLC entity is additionally established, since the security key is not changed.
· SCG-RLC entity

SCG-RLC entity will be initialized when it is established.

From above, following is proposed:

Proposal2: When the reconfiguration from MCG to Split bearer, PDCP and MCG-RLC are not affected, and SCG-RLC entity is initialized.

Case2) Reconfiguration from Split bearer to MCG bearer
We discuss how each entity should behave when the bearer is configured for Split bearer.
· PDCP entity

In previous meeting, RAN2 agreed that MCG-RLC is not affected upon SCG release. Considering the split bearer is reconfigured to MCG bearer in this case, PDCP is not affected neither. 
· MCG-RLC entity

In previous meeting, RAN2 already agreed that MCG-RLC is not affected. 
· SCG-RLC entity

For SCG-RLC entity, there are several options:

- Option1: Just release the SCG-RLC entity 

- Option2: Re-establish and release
If we employ Option1, all the out-of-sequence data buffered in SCG-RLC will be discarded, and they should be retransmitted from the other nodes. We think that this behaviour  is a degradation compared to the Rel-8 performance. Therefore, we think Option2 is better from performance point of view. 
Proposal3a: When the reconfiguration from Split bearer to MCG bearer, SCG-RLC should be re-established and then released.
However, if we employ Option2, we should modify the PDCP behaviour, since currently PDCP entity process the RLC SDU delivered from RLC based on from which branch the RLC SDU is delivered, branch1 for normal delivery from RLC (RLC guarantees in-sequence delivery) or branch2 for RLC re-est case (RLC may delivery out-of-sequence data). If we apply the same principle applying re-establishment and release, PDCP will perform the legacy reordering for the RLC SDU which is delivered from SCG-RLC upon SCG-RLC re-establishment. Therefore, we think that PDCP should not activate the legacy reordering operation unless MCG-RLC is re-established.
Proposal3b: PDCP does not apply the legacy reordering operation unless MCG-RLC is re-established.
On the other hand, when MCG-RLC is re-established (HO or RRC connection re-establishment), PDCP should apply the legacy reordering operation regardless of the RLC SDU is delivered from MCG-RLC or SCG-RLC.
Proposal3c: PDCP applies the legacy reordering operation regardless of the RLC SDU is delivered from MCG-RLC or SCG-RLC.

Case3) Remove and Add

We discuss how each entity should behave when the SCG part of the split bearer is removed and added.
· PDCP entity

Even when the SCG part of the split bearer is removed and added again, the PDCP should not be affected unless the key is changed so that MeNB can deliver the PDCP PDU to UE. 
· MCG-RLC entity

Due to the same reason as for PDCP entity, MCG-RLC should not affected neither. 
· SCG-RLC entity

For SCG-RLC entity, there are several options:

- Option1: Release the entire SCG-RLC entity and add the new SCG-RLC
- Option2: Re-establish

We believe observation1 can be applied also for this case. Therefore, SCG-RLC entity should be is re-established and the entity will be keep as it is. 
Proposal4: When the SCG part of the split bearer is removed and added, PDCP and MCG-RLC are not affected unless they are indicated to be re-established.
We summarized the behaviour in the following table:

Table2: Proposed behaviour of PDCP/RLC for Split bearer

	Split bearer
	Case1: Reconf from MCG bearer to Split bearer
	Case2: Reconf from Split bearer to MCG bearer
	Case3: Remove and Add

	PDCP
	Not affected
	Not affected
	Not affected

	MCG-RLC
	Not affected
	Not affected
	Not affected

	SCG-RLC
	Initialized
	Re-established and released
	Re-established


2.3. RLC/PDCP handling for Split bearer upon UL direction change
Since one PDCP PDU can be transmitted toward the specific eNB and DL path addition and UL direction change is done separately, we think that UL direction change should be separately discussed from the DL split bearer addressed in the previous section.

[image: image1]
Fig.1 UL direction change
In the Fig.1, the case of the UL direction was changed from MeNB to SeNB. During the direction change, MCG-RLC may still have the RLC PDU which is under transmission. However, we are wondering if this is the intended behaviour, since the UL direction change will be applied so that UP data is transmitted through the desirable path. For example, if the NW aims to offload the UP data to SeNB as much as possible, the entire UP data should be re-directed toward the small cell by re-establishment. Moreover, without such re-establishment, MeNB should implement the PDCP reordering function for split bearer just for this case. Therefore, it should be possible that entire UP data are re-directed through the new path.
Observatoin1: It should be possible that entire UP data are re-directed through the new path
The way to realize this behaviour is to re-establish the PDCP and RLC for the bearer. The options are
  - Option1: Intra-MeNB HO should be performed when UL direction change
- Option2: Re-establish the bearer upon the UL direction change
Option1 is not desirable, since the other bearers configured on the old CG will be also suspended. So, Opton2 should be employed.
Proposal5: PDCP and RLCs are re-established upon UL direction change.
2.4. Mapping of L2 handling for SCG handling
Considering the discussion in the previous sections, we clarify the bearer handling and SCG handling. First of all, in the last meeting, it was proposed that at least one bearer should be configured on SCG [3], but it was not agreed.
Proposal6: At least one bearer is configured on SCG
The relationship between bearer handling and SCG handling is shown in the following table.

Table.3
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3. Summary and proposal
In this contribution, we discussed the whole picture of L2 handling for Split/SCG bearer. Followings are observed and proposed:
Proposal1: When the reconfiguration from/to MCG bearer to/from SCG bearer, RLC and PDCP for the bearer are re-established.
Proposal2: When the reconfiguration from MCG to Split bearer, PDCP and MCG-RLC are not affected, and SCG-RLC entity is initialized.
Proposal3a: When the reconfiguration from Split bearer to MCG bearer, SCG-RLC should be re-established and then released.
Proposal3b: PDCP does not apply the legacy reordering operation unless MCG-RLC is re-established.
Proposal3c: PDCP applies the legacy reordering operation regardless of the RLC SDU is delivered from MCG-RLC or SCG-RLC.
Proposal4: When the SCG part of the split bearer is removed and added, PDCP and MCG-RLC are not affected unless they are indicated to be re-established.

Observatoin1: It should be possible that entire UP data are re-directed through the new path
Proposal5: PDCP and RLCs are re-established upon UL direction change.

Proposal6: At least one bearer is configured on SCG
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