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1. Introduction
Versioning of MPR and A-MPR specifications in TS 36.101 was originally proposed in [1] and [2], and further discussed in RAN4#68 in [3] and [4]. Even though the general approach presented in [4] seemed acceptable to the group, some further clarifications were requested, before any agreements could be made.
In particular, the problem is how to change MPR and A-MPR associated with an existing NS value while still being able to allow legacy UE(s) in the network, and how to make the base station aware of different UE power backoff capabilities.
2. Discussion
It should first be noted, that according to the baseline proposal [4], the UE will follow exactly one specification version for any feature or NS table that it supports. Therefore, if a UE supports an operating band, it will always meet any emission requirements associated with the operating band’s NS table, as long as the network is broadcasting the NS value. Correspondingly, if the UE supports multi-cluster transmission for single carrier or contiguous CA, it will always meet the emission requirements, but may use different amount of MPR depending which release’s MPR formula it follows.
2.1
NS / A-MPR

This discussion relates to NS specifications and associated A-MPR.

When a UE is first connecting to the network, it will search for available base stations. This phase does not require uplink transmissions. Before starting the random access procedure in uplink and thereby initiating the connection attempt, the UE must read the NS value in SIB2. If the UE follows the original NS specification, it will behave as normal. If the UE follows a modified NS specification, it will use the modified A-MPR when transmitting on PRACH. The eNB informs the PRACH configuration in the broadcast system information, which the UE reads. To allow both legacy and new UEs into the network, it is important that both the original and the modified A-MPR tables allow the same PRACH configuration (preferably without the use of A-MPR). This should not become a problem, as the modified A-MPR table should still resemble the original one, not turn it around completely.
In the next steps of the initial connection establishment, the UE must transmit mostly control related information (scheduling requests, HARQ feedback, buffer status reports, channel quality measurements, power headroom reports) in PUCCH or PUSCH. If the UE follows the original NS specification, it will behave as normal. If the UE follows a modified NS specification, it will use the modified A-MPR table when transmitting on PUCCH and PUSCH. At this point it is not known by the eNB, which A-MPR table the UE follows, since the UE has not yet delivered its capability information to the network.
Because of this ambiguity, at this phase, firstly, the PUCCH should be placed so that both legacy and new UEs are able to transmit PUCCH without A-MPR. Secondly, for any PUSCH allocation, the eNB scheduler should expect that the UE uses the maximum allowed A-MPR for the configured resource allocation, across all the original and modified A-MPR tables. For example, if for the configured PUSCH resource allocation, the original specification allows 10 dB of A-MPR, and the modified specification only 8 dB, the eNB should expect that 10 dB is used. This ambiguity regarding PUSCH A-MPR should not become a significant problem for the eNB, because 1) the UE reports power headroom relative to its backoff capability, and 2) there should always be resource allocations that require only a minor amount of A-MPR, regardless of the A-MPR table version. In other words, as long as the original and the modified A-MPR tables are not completely different, the eNB should be able to treat all connecting UEs in the same manner.
At the end of this phase of A-MPR ambiguity, the UE should have delivered its capability related information to the network, and after this the eNB scheduler knows the exact A-MPR table each UE supports. The UE context is typically transferred between eNBs in a handover situation, and maintained when the UE is in IDLE, so there is no need to re-indicate the capabilities during regular operation. In some cases, the serving base station might not have the UE context or exact capability information, when the UE is connecting (after handover or cell reselection), in which case it should treat the UE as in the previous phase of ambiguity.

After the network has received the UE’s capability information, including the supported A-MPR table for the NS value the eNB broadcasts, there is no ambiguity. The eNB scheduler can fully exploit the UE’s backoff capabilities.
2.2
MPR for a feature

The ambiguity problem is less of an issue in this case, because Rel-8 did not define for example multi-cluster transmissions. If the eNB does not have the UE’s context and capability information available, it must treat the UE as Rel-8, and not allocate any multi-cluster transmissions.
The same is true for any MPR related to CA_NS values that are used in carrier aggregation. If the eNB configures the UE in a CA mode, it already knows that the UE supports this CA mode, and has the knowledge of the UE’s backoff capability.

If the basic Rel-8 MPR for single carrier single cluster transmission was modified in a later release, the requirements would likely not be relaxed (i.e. allowing more MPR). A UE conforming to the MPR of this later release would therefore always be able to meet the same transmit power as a Rel-8 UE.
It follows that for MPR, the eNB will always have exact (or good enough in case of single cluster MPR) information about the UE’s backoff capability, and can base the scheduling decisions on this information.
2.3
Signaling and supported specification versions

The proposal in [4] stated, that a UE conforming to a closed release would comply with the NS and MPR specifications of that release, but could indicate the support of a feature from a later release using Feature Group Indicators or a similar existing method.
The detailed implementation of UE’s support of the original or a modified NS or MPR specification should be left for RAN2 to decide.
3. Conclusion

In this document we have analyzed UE and network behavior in a scenario, where there are UEs conforming to original and modified NS and MPR specifications. There is a phase of A-MPR ambiguity during initial connection establishment, where the eNB does not know which A-MPR the UE follows. This phase is not problematic in our opinion, based on the discussion, and the UE will always meet the emission requirements of the specification. There is no similar ambiguity for MPR for currently specified features such as multi-cluster transmission.
Therefore, we propose the following:
Proposal 1: Make changes possible in NS specifications (NS table, additional spectrum emission mask, and/or A-MPR table related to a certain NS value) in the open release, mandatory for UE(s) compliant with the open release.
Proposal 2: Amend RRC signaling so that UE(s) compliant with an earlier release can indicate support of A-MPR/MPR definition changed in a later release.
Proposal 3: If proposals 1 and 2 are agreed, send LS to RAN2 informing about the decision of RAN4.
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