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1 Introduction 

Hybrid access mode has been introduced in Rel-9 as defined in ‎[1]. The QoS handling for CSG members and non-CSG members in the hybrid access cell is also defined in ‎[1]:
“In a HNB/HeNB in hybrid access mode, to minimise the impact of non-CSG established communication on CSG members, it shall be possible for the network to allow the data rate of established PS communication of non-CSG members to be reduced. It shall also be possible for the network to have different admission control thresholds for CSG and non-CSG members.”

We hereby analyse how the requirement is applicable for E-UTRAN.
2 QoS architecture
Each E-RAB is, according to ‎[3], associated with QCI and ARP. GBR E-RAB-s are also associated with GBR and MBR while non-GBR E-RAB-s are associated with UE-AMBR. The SAE QoS control also requires configuration of traffic flow templates where the UL TFT and the DL TFT are configured respectively in the UE and the PDN Gw, see Figure 1. 

For packet level QoS differentiation 
1. in the DL:

a. the PDN Gw applies DL-TFT, performs APN-AMBR policing/shaping and QoS marking of packets for S5/S8 bear (e.g. DSCP marking);
b. the SGW performs QoS marking of packets for S1 bear (e.g. DSCP marking);

c. the eNB performs the scheduling according to QCI (and possibly DL GBR/MBR) of the E-RAB-s and DL UE-AMBR that are all signaled to the eNB by the EPC.
2. in the UL

a. the UE applies UL-TFT, performs the scheduling according to the logical channel priorities configured by the eNB and the scheduling grants allocated by the eNB;
b. the eNB configures the logical channel priorities, schedules grants for UE transmission according to UL UE-AMBR/QCI-s (and possibly GBR/MBR) of the E-RAB-s and UE-AMBR, performs marking of packets for S1 bear (e.g. DSCP marking);
c. the SGW performs QoS marking of packets for S5/S8 bear (e.g. DSCP marking);
d. the PDN Gw performs APN-AMBR policing/shaping.

It should be particularly observed that only the EPC has control for QoS marking DL S1 and S5/S8 bearer packets, and UL S5/S8 bearer packets while it is very common that the backhaul is the bottleneck in the HeNB deployments
Further, the eNB has no knowledge of the SDF-s mapped to the E-RAB-s, subscriber QoS profile, charging policies, etc. In order to assure consistency between all EPS QoS attributes, E-RAB QoS parameters are strictly controlled by the EPC and are not allowed to be modified by the eNB.
Hence, the EPC shall be in control of QoS even in case of QoS differentiation has to be performed between CSG members and non-CSG members served by HeNB operating in hybrid access mode.
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Figure 1 SAE/LTE QoS architecture
It shall be noted that similar principles as described for packet level QoS handling apply for bearer level QoS handling that defined by ARP (and GBR/MBR for GBR-bearers). 

Additionally, according to ‎[1], “there shall be no difference in the user experience when using the PLMN provided services via HNB/HeNB or via NB/eNB”. This can only be achieved if the EPC is in control of the E-RAB QoS parameters, further enforcing the EPS QoS architecture established in Rel-8. Hence, only the EPC could decide if QoS differentiation between E-RAB-s for different UEs could be performed.
3 Conclusion and proposal
Based on the E-UTRAN QoS architecture described in chapter ‎2, we hereby propose to: 

a) agree that the HeNB operating CSG cell in closed or hybrid access mode shall differentiate E-RAB-s for one UE and between UEs only based E-RAB level QoS parameters signalled to the HeNB by the EPC;
b) capture the agreement in ‎[2] as proposed in associated CR ‎[4]; and
c) Inform SA2 about the decision (a draft LS proposal can be found in ‎[5]).
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