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Background

Discussion paper C1-121313 was presented and two CRs for LTE: C1-121316 and C1-121317 were postponed in CT1 #77 meeting. This discussion paper is a follow up to those papers presented before, trying to address the concerns raised during the discussion and provide additional considerations for other alternatives.

Discussion

The main concern for the proposed solution is that if UE receiving Reject #22 in combined procedure proceeds with CS domain registration, it may cause CS domain congestion too. Another concern is that UE moving to 2/3G domain will no longer be able to receive PS domain page if MME determines the congestion state is abated. The discussion below tries to analyze the situation for each procedure mentioned in the proposal.
Generally, it should be recognized that PS and CS domains have independent processing capabilities and independent congestion control. This is also reflected in PS and CS domains having separate timers for MM backoff: T3346 for PS domain and T3246 for CS domain. One domain is congested doesn’t necessarily mean the other domain is also congested, or will be congested if separate PS/CS procedures are used.
In combined attach procedure, it is quite possible that PS domain is not congested but CS domain is congested. This is reflected in combined attach successful for EPS service only, #16 (MSC temporarily not reachable) or #22 (Congestion) and CS/PS mode 1 UE would retry CS domain at another RAT (TS 24.301, 5.5.1.3.4.3)
. On the other hand it is possible that PS domain is congested but CS domain is not congested. In such case, PS domain will return Reject #22, and UE should try the CS domain separately if MT CS service is deemed important to UE, e.g, CS/PS mode 1 UE. This is the default behaviour for all UEs before R10, which don’t recognize the Reject #22 (TS 24.301, 5.5.1.3.6). While it is still possible the CS domain may get congested if those UEs start to register with CS domain separately (note that even if UE is disallowed to do so, a non-compliant UE may still do it and cause CS domain congestion, something like DOS attack), the appropriate way to prevent CS domain congestion is to use a congestion control mechanism. The existing handling to let UE stays in the current serving cell will render UE without PS or CS service for extended period of time.
In periodic TAU procedure, the UE has already successfully attached to both PS and CS domains. If for some reasons PS domain starts experiencing congestion, it is reasonable to assume the same MSC can handle the CS domain registration through a different interface, i.e, Iu or A. Again, this doesn’t necessarily mean MSC will not have congestion at that moment, but the appropriate way to prevent CS domain congestion is to use a congestion control mechanism. Once UE selects 2/3G domain and registers for CS service, there is a chance the PS domain page from MME will not be handled if the congestion state is abated. This is acceptable, as the same would apply if UE moves out of the original registered TAI areas. In order to avoid such situation, network could use a shorter T3346 timer.
In combined TAU procedure, the UE has already successfully attached to both PS and CS domains, or already attached to the PS domain and trying to attach to CS domain. In the former case, MME may become congested when UE moving from another TAI areas or RAI area, it is reasonable to assume the same MSC can handle the CS domain registration through a different interface, or continue handling the CS domain registration through the old interface. In the later case, the CS domain congestion may happen. But just like the discussion above for combined attach procedure, the CS domain congestion may happen regardless of PS domain congestion, and the appropriate way to handle it is to use a congestion control mechanism.
In service request procedure, as indicated in discussion paper C1-121313, current spec already has provision for UE to select 2/3G when it needs a CSFB call. In order to cover also the MT CS service, this needs to be extended to all triggers for service request procedures. Additionally, allowing UE to select 2/3G as soon as Reject #22 is received would service the CS service much faster, compare to UE staying in LTE and selecting 2/3G when upper layer requesting CSFB call. Once UE selects 2/3G domain and registers for CS service, there is a chance the PS domain page from MME will not be handled if the congestion state is abated. However, this is already happening when UE (both CS/PS mode 1 and mode 2) selects 2/3G because of upper layer requesting a CSFB call as currently specified. This may also happen when UE moves out of the original registered TAI areas. There is a balance between allowing UE to make MO CS call and staying in LTE not missing any PS domain page. For CS/PS mode 1 UE, it is acceptable to select 2/3G when receiving Reject #22. For CS/PS mode 2 UE, as pre-R10 UE can already select 2/3G for CSFB call when receiving Service Reject, there is no reason to disallow it for Reject #22.
Other considerations

a) Similarly, SGSN and MME may have independent processing capability and independent congestion control. If MME is congested, that doesn’t necessarily mean the SGSN is also congested, or will be congested if UE chooses to select SGSN for PS domain processing. This is already reflected in stage2 text when there is MT page, the uncongested PS node will send the page to UE when ISR is active (TS 23.401):
If ISR is active for the UE, during the throttling delay, the SGW does not send DDN to the MME and only sends the DDN to the SGSN.
So perhaps, one can further deduce UE may try the SGSN if it has been backed off by MME. If SGSN is also congested, it can reject the request from UE with a different timer (e.g, T3446 timer in original design but later removed). If SGSN is not congested, it can process the request from UE. In this case, UE will have 2 backoff timer, each controls only its respective RAT, and cell or RAT change will not impact the timer activated in the other RAT.
If the above proposal can be accepted, ZTE would be happy to bring CRs to the next meeting.

b) If the congested PS node can somehow learn the congestion status of the other RAT (either CS or PS or both), it can indicate to the UE whether the UE should stay in the current RAT, or select the other RAT which is not congested, perhaps through a different Reject cause.
c) Leave the decision to UE whether to select the other RAT or not.

d) Leave the decision to UE configured with “low priority access” whether to select the other RAT or not.
Proposals
1) CS/PS mode 1 UE shall select 2/3G, disable E-UTRAN access and proceed with the appropriate MM specific procedure according to the MM state, when it receives reject cause #22 but T3246 is not running, in combined attach, periodic TAU, combined TAU, and service request procedures. The UE shall be able to re-enable E-UTRAN when the T3346 expires.
� It is possible to convey the CS domain congestion information during combined procedure successful for EPS only, e.g, the SA2/CT1 LS exchanged in C1-121699, to prevent unnecessary CS domain retry at another RAT. However, such enhancement is not part of this discussion paper.






