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1. Introduction
This paper discusses the following remaining issue at RAN2 #85bis [1].
· FFS how the change of SI is provided to the UE (e.g. whether SI changes of SCG cells are handled by removal + addition of the concerning cell and whether that can be done with one RRC procedure.)

2. Discussion
To solve this FFS issue, the SeNB behavior on the SCG bearer while SCG cells are being removed and added, needs to be clarified [1]. From the UE point of view, it is the same as SI changes of SCells for CA. To check this, it is worth to recall the past history on how we decided the removal + addition approach for CA. 
In Rel-10, the maximum RRC processing time was assumed for SI update signaling. RAN2 thought that the eNB can avoid scheduling PUSCH and PDSCH while the UE is reconfiguring. A possible state mismatch due to RACH during the reconfiguration was thought avoidable since the eNB can avoid triggering RACH assuming that contention-free RACH on SCell is supported, which was not in Rel-10 but from Rel-11. Thus, RAN2 concluded that SI state mismatch on SCells is not a serious concern and no additional standardization effort is needed [2]. The detail discussion at that time is found in Annex A in this paper.
For the Dual Connectivity (DC) case where a SCG bearer is established, the difference from CA is an additional procedure delay due to non-ideal backhaul latency between the MeNB and the SeNB as illustrated in Fig.1. The non-ideal backhaul latency in TR 36.932 [3] is assumed, which varies from 2 to 60 ms. At the worst case, the whole procedure delay is increased up to 140 ms approximately (as not including the air transmission delay and the procedure delay at the MeNB).
Nevertheless, the increased procedure delay would not be so serious. This is because:
· For the best effort bearer which is not delay sensitive, the 140 ms delay for which the eNB avoid scheduling UL/DL data would not affect the throughput performance. For instance, it is not likely to incur the TCP retransmission timeout even with the minimum timeout value (it is 200 ms in the Linux implementation). The value of retransmission timeout could be longer depending on the end-to-end RTT which is up to 120 s. 

· If there is a case that delay sensitive services are served by the SCG bearer, the eNB can then schedule UL/DL data and rely on HARQ retransmission. Possible interruption due to the procedure delay from the UE side is at most 20 ms, which is still acceptable, e.g., for VoIP.

Subsequently, the following can be observed:

Observation:
Even with the increased procedure delay observed at the SeNB, the SeNB can avoid or decide scheduling UL/DL data depending on the required QoS on a given SCG bearer. As such, the removal + addition approach would not incur a serious concern for the SeNB serving the SCG bearer.
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Fig.1:

Procedure delay of SI changes of SCG cells

3. Summary and proposal
With regards to the handling of SI changes of SCG cells, the followings were observed:
Observation:
Even with the increased procedure delay observed at the SeNB, the SeNB can avoid or decide scheduling UL/DL data depending on the required QoS on a given SCG bearer. As such, the removal + addition approach would not incur a serious concern for the SeNB serving the SCG bearer.
From this observation, the following is proposed:

Proposal:
SI changes of SCG cells are handled by removal + addition of the concerning cell and this can be done with one RRC procedure.
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2.3
Dedicated signaling solution related issue

There are two dedicated signaling mechanisms on the table [1]:

Alternative 1: Dedicated signaling approach (RRC Connection Reconfiguration to remove/add SCC is used without any change)

Alternative 2: Dedicated signaling approach (new message, new structure of existing message, new IEs, etc.)

We should distinguish these two solutions in analysis of dedicated signaling solution.

2.3.1
How to handle the state mismatch without activation time?
In RAN2#69bis meeting, RAN2 approved that: 

· We will have no specific mechanisms for when update SI is taken into account; i.e. UE applies new configuration ASAP.
It is reasonable to assume that a maximum RRC processing time will exist also for SI update signaling. Then the eNB can avoid scheduling PUSCH and PDSCH while the UE is reconfiguring. With the current agreements, the UE may initiate RACH only on PCC. Even if the PDCCH order allowed SCC PRACH scheduling, the eNB could avoid triggering such RACH while reconfiguring the UE. So overall the possible state mismatch of SCC’s SI parameters does not create transmission problems.

This initial analysis indicates that SCC’s SI state mismatch is not serious concern and no additional standardization effort is needed. Companies are invited to share their views below.

Conclusion: companies found no problem with state mismatch

Company comments:

	Company
	Views

	Qualcomm
	Share the rapporteur’s view that “state mismatch is not a serious concern”, given the various tools available to the eNB.

	Panasonic
	We think the period of state mismatch for system information updated by dedicated signalling and the period of state mismatch for system information updated by paging in Rel-8/9 are same or less. Therefore, we don't think it is problem.

	Ericsson and ST-Ericsson
	We are not concerned about this “state mismatch”.

	Sony
	Agree that state mismatch is not a serious concern

	RIM
	We agree with the rapporteur’s view that state mismatch can be handled at the eNB by refraining from scheduling PUSCH, PDSCH, PRACH on the SCC. This, however, introduces some inefficiency in the usage of an active SCC for the UE. 

	Samsung
	Agree that “state mismatch is not a serious concern”

	ZTE
	PCC and SCC will anyway work normally, so interruption on SCC due to SI update seems not a big problem

	Nokia
	The state mismatch is not serious concern. The utilization of dedicated signaling is inline with overall signaling scheme were SCC are configured based on dedicated signaling.

	DOCOMO
	Agree that the state mismatch is not a serious concern, given that the ambiguous time remains equivalent to Rel-8/9.

	Mediatek
	Agree with Huawei and other companies that state mismatch is not a serious concern. If dedicated signaling is used, eNB should provide the SI and not schedule the SCC until the UE finishes the dedicated SI reception and RRC configuration. If paging method is used, it is the same as Rel-8/9.
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