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Introduction
A new LS from SA6 on Bearer pre-emption rate limit issue for GBR bearer establishment in MC systems was received in [1], and the following actions was asked:
“SA6 kindly asks 3GPP TSG RAN2 and RAN3 (with the help of RAN) to investigate how this issue can be addressed in the current 3GPP release such that this pre-emption limitation can be mitigated or removed. Please take this LS and the attached S6-211237 into account. “
In this paper, we would like to discuss this issue and try to find possible solutions to address this issue.
Discussion
2.1 Issue background
The SA6 LS and the attached paper [2] indicates below information:
· Some of the simultaneous bearer requests for the group call in public safety system are rejected by the loaded eNodeB when the number of requests are exceeding 30.
· The issue is due to eNodeB have a bearer pre-emption rate limit indicated by many commercial RAN vendors.
· SA6 is seeking an agreed way to solve this issue, which is seen as a major issue for any MCX vendor.
Observation 1, due to the pre-emption rate limitation in eNB, some of the simultaneous bearer requests for the group call will be failed when eNB is high loaded. This issue is very important for MC services and needs to be solved.
According to our research, the pre-emption rate limitation exists, the value of the limitation varies from different vendors. No matter how big the value is, considering the processing capability of the hardware and software, the limitation exists. If we would like to make sure all of the users are able to join a group call in the public safety system, i.e. all the bearer requests from the MME should be successfully setup in eNB, existing mechanisms cannot solve the issue, so we need to find an agreed way forward to address the issue.
Observation 2, the pre-emption rate limit issue is reasonable, and the existing mechanism cannot address the issue.
Proposal 1: RAN3 to investigate possible solutions and find an agreed way to address the issue i.e. simultaneous bearer requests are failed due to the pre-emption rate limitation in loaded eNB.
2.2 Possible ways
In our views, this issue could be avoided or solved in different phases from eNB perspective, i.e. before the bearer requests, during the bearer requests or after the bearer requests. Below is the detail analysis.
Before the bearer requests:
· Option 1, suspend the bearer requests in MME
eNB sends the high load indication with the actual value of the pre-emption rate limitation to MME in advance, so that when eNB is high loaded and the bearer requests exceed the value of the pre-emption limitation, MME could consider this limitation value and sends the requests smartly (i.e. send the requests at different times). In this case, some requests may be suspended in MME.
During the bearer requests: 
· Option 2, suspend the bearer requests in eNB
if the requests exceed the value of the pre-emption limitation, some of the requests are failed to be setup, but considering they are for MC service, eNB could suspend the failed requests, and handle them later. And the eNB needs to indicate the MME/MC server the requests are pending and will be handled later.
After the bearer requests:
· Option 3, intelligent retry if requests are failed.
if the bearer requests exceed the value of pre-emption limitation, some of the requests are failed to be setup, eNB sends MME the request failed response with an appropriate cause value and also a back off time, which is used to notify the MME/MC server the suggested retry time, to ensure the retried requests will be successfully setup. 
Proposal 2, RAN3 to discuss the following possible options to address the issue:
· Suspend the bearer requests in MME
· Suspend the bearer requests in eNB
· Intelligent retry if requests are failed
In our understanding, bearer setup success rate and bearer setup latency are the most important performances in MC systems, above options are aim to solve the bearer setup success rate, so we can use bearer setup latency to evaluate those options. In addition, specification impacts and signalling overhead should also be considered. The following table 1 is the comparison summary on those aspects from RAN3 perspective.
	Options
	Bearer setup latency
	Signaling overhead
	Specification impacts

	Option 1, Suspend the bearer requests in MME
	short delay
	Little
	Request handing in MME
Impact on S1

	Option 2, Suspend the bearer requests in eNB
	Shortest delay
	Little 
	Request handling in eNB
Impact on S1

	Option 3, intelligent retry if requests are failed
	Long delay 
	A lot of
	Impact on S1


Table 1
Based on the table, we prefer option 2 as it will have best performance, however, we can also consider option 3 as a backup option, to ensure the bearers can be setup no matter how, option 1 can also be considered which need further coordination with SA2.
For option2, RAN3 should introduce E-RAB pending list in E-RAB SETUP RESPONSE message to indicate the E-RAB will be setup after a pending time. 
Proposal 3, RAN3 agrees to introduce E-RAB pending list in E-RAB SETUP RESPONSE message to indicate the E-RAB will be setup after a pending time.
For option 3, RAN3 should introduce a back off time included in the E-RAB list to notify the suggested retry time.
Proposal 4, RAN3 agrees to introduce a back off time included in the E-RAB list to notify the suggested retry time.
This issue and solutions are also valid for NR specifications, the draft CRs for TS36.413 and TS38.413 is in [3] and [4].
Proposal 5, RAN3 agrees the CRs in R3-213974 and R3-213975.
The Reply LS to SA6 is needed, RAN2 SA2 should be in CC if needed, and the draft Reply LS is in [5]
Proposal 6, Reply LS on the agreed solutions to SA6, cc RAN2 and SA2 if needed.
Conclusion
In this paper, we discussed bearer pre-emption rate limit issue in MC systems and possible solutions to address this issue, and have the following observations and proposals:
Observation 1, due to the pre-emption rate limitation in eNB, some of the simultaneous bearer requests for the group call will be failed when eNB is high loaded. This issue is very important for MC services and needs to be solved.
Observation 2, the pre-emption rate limit issue is reasonable, and the existing mechanism cannot address the issue.
Proposal 1: RAN3 to investigate possible solutions and find an agreed way to address the issue i.e. MC group call failed due to the pre-emption rate limitation in eNB.
Proposal 2, RAN3 to discuss the following possible options to address the issue:
· Suspend the bearer requests in MME
· Suspend the bearer requests in eNB
· Intelligent retry if requests are failed
Proposal 3, RAN3 agrees to introduce E-RAB pending list in E-RAB SETUP RESPONSE message to indicate the E-RAB will be setup after a pending time.
Proposal 4, RAN3 agrees to introduce a back off time included in the E-RAB list to notify the suggested retry time.
Proposal 5, RAN3 agrees the CRs in R3-213974 and R3-213975.
[bookmark: _GoBack]Proposal 6, Reply LS on the agreed solutions to SA6, cc RAN2 and SA2 if needed.
Reference 
[1] S6-211829, LS on Bearer pre-emption rate limit issue for GBR bearer establishment in MC systems
[2] S6-211237, Dedicated EPS Bearer set up issues in MC systems
[3] R3-213974, CR for TS 36.413
[4] R3-213975 CR for TS 38.413
[5] R3-213976, Draft Reply LS
3GPP
