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1 Introduction
In the last meeting, RAN2 agreed to have LTE de-prioritization mechanism that utilizes RRC connection reject message [1][2]. De-prioritization introduces another issue of priority conflict between highest priority and lowest priority when UE encounters MBMS cell or CSG cell while de-prioritization is applied. 
2 Discussion
Problem to address: when UE encounters an interesting MBMS frequency or a frequency of member CSG cell while de-prioritization is applied, the current specification is not clear whether the UE applies highest priority or lowest priority for that frequency.  

To resolve such a priority conflict, we could consider the following two simple approaches:
· 
Approach1: To apply highest priority for the concerned frequency while de-prioritization is applied for that frequency.

· 
Approach2: To apply lowest priority for the concerned frequency while de-prioritization is applied for that frequency.

In the following sections, we investigate the outcome of each approach for MBMS and CSG cell respectively.

2.1 MBMS
Description of behavioural sequence 

Approach1
1. 
UE in RRC_IDLE is receiving MBMS service on MBMS frequency. 

2. 
The Service Request is triggered at NAS, and accordingly UE attempts to make a RRC connection. 

3. 
If UE performs AC barring test and passes the AC barring check, it sends a RRCConnectionRequest 

4. 
Else if UE fails AC barring test (unlikely until extensive ACB is initiated on MBMS frequency due to congestion), UE bars the cell of the MBMS frequency and performs reselection with consideration of intraFreqReselection.  

· 
If intraFreqReselection in SIB1 is set to FALSE, the UE will bar MBMS frequency and reselect a cell on non-MBMS frequency. (Subsequently RRC connection will be established there and the UE follows network command. END)
· 
If intraFreqReselection in SIB1 is set to TRUE, the UE will reselect another cell on the MBMS frequency and go back to step3

5. 
UE receives RRCConnectionReject including de-prioritisationReq set to ‘frequency’. (MBMS frequency is congested!)
6. 
UE NAS is informed of connection establishment failure.

7. 
UE does not leave the MBMS frequency in RRC_IDLE, and thus it continues to receive MBMS service here. 

8. 
After NAS timer expiry, Service Request is retried at NAS, and accordingly UE attempts to make a RRC connection on the same cell of the MBMS frequency. Go to step 3. 
Analysis of Approach1: 

MBMS service continuity aspect


· 
UE can continue to receive MBMS service without experience service suspension in RRC_IDLE even after UE receives de-prioritization command for MBMS frequency (step 7).

·  
If extensive ACB is initiated e.g. from next SI modification boundary with intraFreqReselection set to FALSE, some UEs which fail in ACB test will be required to leave MBMS frequency, and thus MBMS service for those UEs will be halted for 300sec since then (step 4). 
Overload control aspect
· 
MBMS users may attempt to establish RRC connections repeatedly (i.e. sending RRCConnectionRequest’s) (Step 8) until extensive ACB is to be initiated e.g. from next SI modification boundary.  
Connection establishment aspect
· 
RRC connection establishment attempts of the same UE may fail repeatedly due to repeated reception of RRCConnectonReject from the same congested MBMS frequency (step 8) until extensive ACB is to be initiated from next SI modification period (step4) and thus the UE fails in ACB test and leave the frequency.

Approach2
1. 
UE in RRC_IDLE is receiving MBMS service on MBMS frequency. 

2. 
The Service Request is triggered at NAS, and accordingly UE attempts to make a RRC connection.
3. 
If UE performs AC barring test and passes the AC barring check, it sends a RRCConnectionRequest 

4. 
Else UE fails AC barring (unlikely until extensive ACB is initiated on MBMS frequency due to congestion): UE bars the cell of the MBMS frequency and performs reselection with consideration of intraFreqReselection.  

· 
If intraFreqReselection in SIB1 is set to FALSE, the UE will bar MBMS frequency and reselect another cell on non-MBMS frequency. (Subsequently RRC connection will be established there and the UE follows network command. END)

· 
Else if intraFreqReselection in SIB1 is set to TRUE, the UE will reselect another cell on the MBMS frequency and go to step3

5. 
UE receives RRCConnectionReject including deprioritisationReq set to ‘frequency’ (MBMS frequency is congested!) , and leaves the MBMS frequency in RRC_IDLE. . 

6. 
UE camps on a cell of non-MBMS frequency, and therefore it cannot receive MBMS service here. 
7. 
UE NAS is informed of connection establishment failure.

8. 
After NAS timer expiry, Service Request is retried at NAS, and accordingly UE attempts to make a RRC connection by sending RRCConnectionRequest to the cell of the non-MBMS frequency. 
9. 
UE receives a RRCConnectionSetup, and ….. Connection is established. Subsequent RRC procedures may take place. 
10. UE sends a MBMS interest indication to a cell of non-MBMS frequency. 
11. If eNB considers MBMS service continuity to be still important even during congestion of MBMS frequency, it will handover the UE to the congested MBMS frequency. UE can resume MBMS service after handover.
12. Else if eNB considers MBMS service continuity to be less important during congestion of MBMS frequency, it will ignore MBMS interesting indication. MBMS service is still halted.  
Analysis of Approach2: 

MBMS service continuity aspect


· 
MBMS service is suspended since UE applies de-prioritization for MBMS frequency (step 6)
· 
MBMS service can be resumed only after new serving cell of non-MBMS frequency, which was reselected as a result of de-prioritization, triggers handovers for UE to MBMS frequency based on MBMS interest indication (step11). 
· 
If the UE enters in RRC_IDLE, the UE cannot receive MBMS service until de-prioritization expires for MBMS frequency. 

Overload control aspect
· 
The approach2 allows network to ‘choose’ its policy (step 11-12) regarding whether the UE is better to be handed over to the congested MBMS frequency or not when congestion takes place on MBMS frequency.. 

Connection establishment aspect
· 
The approach2 allows UE to make an RRC connection on non-MBMS frequency after receiving de-prioritization on MBMS frequency (step 8) where connection establishment is likely to succeed. 
Summary 

Conclusion on MBMS service continuity aspect


From above analysis, while de-prioritization is applied, approach1 allows UEs in RRC_IDLE to continue to receive MBMS service without service interruption whilst UEs using approach2 cannot avoid experience MBMS service interruption until this UE makes an RRC connection on non-MBMS frequency and then be handed over to MBMS frequency again. 

However, it should be noted that if extensive ACB is applied by network during congestion e.g. from next SI modification period with the intraFreqReselection set to FALSE, any UE that fails the ACB test will exclude the congested MBMS frequency from reselection candidates and in this case MBMS service will be suspended for those UEs irrespective of any approach we will take. 
Overload control and connection establishment aspect

From above analysis, approach2 allows to sweep MBMS UEs to another non-congested frequency by means of de-prioritization such that possible increased congestions on MBMS frequency due to connection establishment attempts from MBMS UEs can be prevented. In the meanwhile, as approach1 allows UE to remain on the congested MBMS frequency, there might be a risky of increased congestions on the MBMS frequency due to connection establishment attempts from those MBMS UEs which may be repeated due to RRC ConnectionReject during congestion. 
Considering the analysis and summary above, it seems that both approaches can work for MBMS and the choice of either approach is placed on the plane of trade-off among considered aspects. 

Proposal 1 To discuss which approach is desirable for MBMS case, and to clarify the UE behavior in specification. 
To us, approach1 is slightly preferred because it prevents immediate MBMS service interruption upon applying de-prioritization. 

2.2 CSG
For a CSG cell, it seems beneficial for UE to apply highest priority for the frequency of member CSG cell, even while de-prioritization is applied, because the CSG cell can be served as off-loading cell from congested macro cells. 
Just in case we decide to take an approach1 for MBMS, it will not cause big problem to apply the same approach for CSG. 
Proposal 2 To discuss which approach is desirable for CSG case, and to clarify the UE behavior in specification. 

To us, approach1 is preferred because it allows continuation of preferential service for CSG member UEs without worsening congestion of the concerned frequency. 
The CRs to TS 36.304 for both approaches are provided in [3][4] respectively. 
3 Proposals

Proposal 1 To discuss which approach is desirable for MBMS case, and to clarify the UE behavior in specification. 

Proposal 2 To discuss which approach is desirable for CSG case, and to clarify the UE behavior in specification. 
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