
3GPP TSG-RAN WG2 meeting #83






R2-132858
Barcelona, Spain, 19-23 August 2013
Agenda item:
7.2.1
Source: 
Qualcomm Incorporated
Title: 
Dual Connectivity SRB options, for Signaling Load Reduction
Document for:

Discussion and decision
1. Introduction
In RAN2#82 [1], it was found that:

	Based on the results provided in this meeting RAN2 agrees that a mechanism to cope with the increase of signalling due to cell change traffic should be considered for all three small cells deployment scenarios


This contribution looks at options for configuring SRBs, which enable an anchoring approach to S1 signaling load reduction, as described in [6]. We also observe that the ability to configure SRB via the Secondary eNB is required for both RRC Diversity solution, as well for robust deployments of non-standalone SeNB.
2. Discussion
2.1. Mobility Anchor
A solution considered for addressing signaling load is to all UEs maintain a mobility anchor (i.e. S1 connection to the MME) in the master eNB, while served by a Secondary eNB [2]

 REF _Ref363798560 \r \h 
[3]

 REF _Ref363798561 \r \h 
[4].
For scenario 2, such anchoring may provided as a side-benefit of dual-connectivity [5], when the Uu interface with the anchor eNB is also available [6].
For scenarios 1 and 3, as well as for scenario 2 when Uu is not available with the Master eNB, the mobility anchor approach can be maintained by allowing SRBs to be set up via the Secondary eNB [6], as illustrated in Figure 1.
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	Option C1: RRC in Master eNB 
	Option C2: RRC in Secondary eNB


Figure 1 (adapted from [6]): Control Plane architecture options when Uu with Master eNB is not available
2.2. SRB Architecture
Control Plane Option C1

For transmitting/receiving such SRBs via the Secondary eNB, the Master eNB may follow the any of the UP mechanisms as described in section 8.1, except for Alternative 1A.
 
Cyphering and Integrity Protection for RRC SRBs may also be provided by the same mechanisms that serves UP RBs, since KRRCint , KRRCenc are derived from KeNB/NH, same as KUPenc [7], as illustrated in Figure 6.2-1.
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Figure 6.2-1 from [7]: Key hierarchy in E-UTRAN 

Control Plane Option C2

C2 offers two alternatives for originating RRC SRBs

i. SeNB relays RRC messages (over Xn) via MeNB. 

ii. SeNB terminates SRBs directly (over SeNB’s Uu interface)

In case (i), MeNB may avail itself of the same approaches for trasmitting/receiving/privining security for SRBs as in option C1.

In case (ii), RAN2 needs to further discuss how the RRC SRB security context is handled, as it may be different from other RBs.
Observation 1: For control plane architecture C1 (and C2 with RRC SRB routing via MeNB), similar architecture may be used for SRBs as for SeNB DRBs.
Observation 2: For control plane architecture C2 where SeNB terminates Uu SRBs, RAN2 must further discuss handling of the RRC SRB security context.
2.3. Compatibility with RRC Diversity
RRC Diversity was proposed as a solution where “the handover related RRC signalling could additionally be transmitted from or to a potential target cell,” for the purpose of improving handover performance [4]. It is applicable for macro-pico, macro-macro and pico-pico combinations.
Such additional transmission to / reception from RRC messages will require the same considerations as in section 2.2. In particular it must be possible for RRC SRB to be considered over SeNB.
Observation 3: The same SRB configuration requirements apply to Mobility Robustness, as to Signaling Overload Reduction. Mechanisms may be shared.
2.4. Non-stand-alone SeNBs
Several companies have expressed concerns, including online [1] that MMEs may have issues “handling all connections to all small cells”.
While, as a requirement, 3GPP specs should not prohibit small cells from being stand-alone cells, a valid deployment may exist where SeNBs do not have S1 connection. In this case, the ability to configure SRB with the SeNB is required to allow SeNB to serve UEs in any areas where SeNB coverage area may not be completely contained in the MeNB coverage area (e.g. inter-frequency booster cells indoors).
Observation 4: The ability to configure SRB with the SeNB is required to allow non-stand-alone SeNB to serve UEs in any areas where SeNB coverage area is not completely contained in the MeNB coverage area.
3. Conclusion
The following observations were made with respect to enabling Signaling Overload Reduction via 
1. For control plane architecture C1 (and C2 with RRC SRB routing via MeNB), similar architecture may be used for SRBs as for SeNB DRBs.
2. For control plane architecture C2 where SeNB terminates Uu SRBs, RAN2 must further discuss handling of the RRC SRB security context.
3. The same SRB configuration requirements apply to Mobility Robustness, as to Signaling Overload Reduction. Mechanisms may be shared.

4. The ability to configure SRB with the SeNB is required to allow non-stand-alone SeNB to serve UEs in any areas where SeNB coverage area is not completely contained in the MeNB coverage area.
With these observations, serve as support for the following proposals:
Proposal 1: Capture the text in sections 2.1 in TR 36.842 as a solution for Signaling Load Reduction
Proposal 2: Enable SRB via the SeNB, as discussed in section 2.2
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� While Alternative 1A has other benefits, it is not – by itself – compatible with signaling reduction approaches where Master eNB is an end point for SRBs over Secondary eNB.
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