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1   Introduction
During RAN3#89 Data Volume Reporting for RAN Sharing was discussed. In the way forward endorsed in R3-151816 it was mentioned that three solutions were presented in R3-151675, R3-151634 and R3-151598. However, a decision on the way forward was not possible because RAN3 was awaiting for feedback from other standardisation groups, i.e. RAN2 and SA5.
Reply LSs were received from RAN2 in R2-153911 and from SA5 in S5-154454. In this paper the feedback received is analysed and conclusions are proposed.
2   Analysis of Reply LSs Received
In R2-153911, RAN2 states that “measurements proposed by RAN3 are available in TS36 314”. 
We can only interpret this sentence as stating that the measurements similar to those proposed by RAN3 are present in TS36.314 because 36.314 does not contain the new data volume reports proposed during discussions in RAN3. Indeed, some aspect of the measurements discussed in RAN3 are captured in TS36.314. Such aspects could be collection of data volumes per QCI. However, existing measurements are not collected per QCI, per PLMN ID. 

RAN2 also states that any new measurements shall be captured in TS36.314 and not in TS36.300 as proposed in the baseline CR endorsed by RAN3 in R3-151337. Also, RAN2 stated that 

“Any proposed extensions, if necessary, can be introduced in TS36.314 upon RAN3/SA5 indication and agreement in RAN2.” 
The latter means that a new discussion would have to be opened in RAN2 for introduction of changes in TS36.314, if these changes are at all suggested by RAN3 and SA5. TS36.314 is under RAN2’s control, therefore RAN2 will eventually be the group deciding how to introduce any changes in this specification. From this it can be concluded that the CR endorsed by RAN3 is superseded and that RAN3 should rather work on inputs to be provided to RAN2 instead.

Proposal 1: According to reply LS R2-153911 any agreement on data volume reporting enhancements should be indicated to RAN2 and eventually introduced in TS36.314. RAN3 should therefore consider BL CR R3-151337 as superseded and should work on inputs to be provided to RAN2.
In S5-154454 SA5 provided feedback to RAN3, touching upon a number of aspects relevant to this discussion.

Firstly SA5 specified that it would be possible to specify the data volume reporting criteria proposed by RAN3, but this is under the condition that 
“as long as the permutations are based on the parameters value exchanged at E-RAB setup/modification”

Namely, no inconsistencies shall be allowed between the QoS parameters used to setup and modify a bearer and those used to collect data volume reports. This results in the following observation:

Proposal 2: A possible solution should ensure that only the permutations of filtering parameters used at bearer setup or bearer modification needs to be used. RAN3 should verify that any solution agreed respects this condition
Further, regarding the design to be followed by an eventual solution, SA5 specifies that 

“The complexity of the solution increases with the increase of filtering parameters, a trade-off between complexity and filtering granularity might be sought.”

In other words, SA5 acknowledges that there is complexity associated with the solutions presented by RAN3 and that such complexity increases with the number of filtering parameters. It is worth noticing that this aspect was flagged during past RAN3 discussions. Now this is also acknowledged by SA5. 

SA5 also recommends that it would be good to find a solution that keeps a tradeoff between complexity and filtering granularity. The latter means that the ideal solution may not be the one that uses all proposed filtering parameters (QCIs, ARPs, GBR bands) because such a solution would maximize complexity. On the contrary, a solution that attempts to reduce the number of filtering parameters would reduce complexity and could be a good tradeoff.

Proposal 3: It is proposed to adopt a solution that reduces the number of filtering parameters in order to minimize complexity while keeping an acceptable level of filtering granularity
SA5 also asks RAN3 the following questions:

1. Whether the filter on permutations (of QCI, ARP and GBR Band) can differ per PLMN in the same eNB?

2. Whether the filter on permutations (of QCI, ARP and GBR Band) for each PLMN can differ per eNB? 

3. Whether the filter on permutations (of QCI, ARP and GBR Band) can differ per direction (i.e., UL, DL)?

And adds that 

“The complexity in the NM (Network Manager) to handle that situation may be huge depending on the support required.”

It is indeed believed that filtering criteria can be set for the entire shared RAN, without the need of differentiating per PLMN, per eNB. It might be discussed whether there is a need for filtering differentiation per UL/DL direction. Given the very clear indication from SA5 that complexity could increase to “huge” levels if the answer to the questions above is “yes” it is suggested to reply negatively to at least the first two questions above and to discuss the third questions further
Proposal 4: it is suggested to reply negatively to the two questions asked by SA5 as follows:

1. Whether the filter on permutations (of QCI, ARP and GBR Band) can differ per PLMN in the same eNB?

2. Whether the filter on permutations (of QCI, ARP and GBR Band) for each PLMN can differ per eNB? 
It is suggested to further discuss the following question:
3. Whether the filter on permutations (of QCI, ARP and GBR Band) can differ per direction (i.e., UL, DL)?

Finally, SA5 explains how PM counters are used today.

The first observation is that PM counters are only reported periodically with a minimum period of 5 minutes. However, it should be pointed out that typical PM reporting period is 15 minutes. This implies two consequences:

· The eNB would need to accumulate data volumes and store them for a period of several minutes. This implies increased requirements in terms of storage memory 

· In case any of the data volumes reports gets corrupted, the whole reporting period (e.g. 15 minutes) would be affected. The latter implies lack of reliability for the information to be used for cross operators charging
Further, SA5 specifies that if any PM counters are not reliable, e.g. they are corrupted, the counter will be reported together with a set “suspect flag”. The suspect flag does not indicate what affected the counter’s reliability, therefore it is not possible to deduce whether to discard the counter or not.

From the above it can be deduced that PM counters are useful indicators but were not designed to report information in an extremely robust and reliable way, such as may be needed with information used for charging. This poses a question of whether PM counters are the right tool to use to report data volume reports for charging purposes.

Proposal 5: PM counters may not provide the reliability and robustness needed to report charging information. It is proposed to discuss whether PM counters are the appropriate means to support cross operators charging.

Finally, SA5 mentions that:

· performance measurements reporting is done by file, where FTP or SFTP is used (see TS 32.341 as attached). It is necessary for the eNB to retain performance measurement result data until they have been sent to, or retrieved by, the destination EM(Element Manager)/NM(Network Manager); The storage capacity and the duration for which the data will be retained at the eNB are Operator and implementation dependent, see TS 32.401 as attached.

The latter confirms that the storage capacity and storage duration for PM counters has been so far left to implementation. Hence, there could be implementations in the field that have limitations in this respect. For this reason, requesting a substantial increase of storage capacity for such counters may not be backwards compatible.
Observation 1: Storage capacity and duration of PM counters has been left to implementation. Therefore, requesting a substantial increase of storage capacity for such counters may not be backwards compatible

3   Conclusion 
In this paper an analysis of the Reply LSs received on the topic of data volume reporting were carried out. The paper presented a number of proposals and one observation, listed below
Proposal 1: According to reply LS R2-153911 any agreement on data volume reporting enhancements should be indicated to RAN2 and eventually introduced in TS36.314. RAN3 should therefore consider BL CR R3-151337 as superseded and should work on inputs to be provided to RAN2.
Proposal 2: A possible solution should ensure that only the permutations of filtering parameters used at bearer setup or bearer modification needs to be used. RAN3 should verify that any solution agreed respects this condition

Proposal 3: It is proposed to adopt a solution that reduces the number of filtering parameters in order to minimize complexity while keeping an acceptable level of filtering granularity
Proposal 4: it is suggested to reply negatively to the two questions asked by SA5 as follows:

1. Whether the filter on permutations (of QCI, ARP and GBR Band) can differ per PLMN in the same eNB?

2. Whether the filter on permutations (of QCI, ARP and GBR Band) for each PLMN can differ per eNB? 
It is suggested to further discuss the following question:
3. Whether the filter on permutations (of QCI, ARP and GBR Band) can differ per direction (i.e., UL, DL)?

Proposal 5: PM counters may not provide the reliability and robustness needed to report charging information. It is proposed to discuss whether PM counters are the appropriate means to support cross operators charging.

Observation 1: Storage capacity and duration of PM counters has been left to implementation. Therefore, requesting a substantial increase of storage capacity for such counters may not be backwards compatible

It is suggested to agree to the proposals above and to endorse the above observation.
4   References
S5-154454, “Reply LS on RAN Sharing Enhancements for LTE”, SA5

S5-153911, “Reply LS on RAN Sharing Enhancements for LTE”, RAN2
3GPP


