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1 Background
For being able to
1. change MPR and A-MPR associated with an existing NS value while still being able to allow legacy UE(s) in the network

2. and making the BS aware of the different UE power-backoff capabilities;
a way forward was proposed in [1]:
a) change MPR or and A-MPR table associated with certain NS value in the open release: mandatory for UE(s) compliant with the open release

b) 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 (the change thus a capability for earlier release)
but not agreed by RAN4. Concerns were raised on the impact of an A-MPR change on current deployment in existing bands and that changes could not even be made in the open release. 
In this contribution, we consider the proposed way forward in [1] for making MPR/A-MPR changes, but also list an additional aspect that need consideration. This is relevant for any change of A-MPR. 
To address the concerns in turn, we begin by demonstrating the impact of the proposed resolution on a mixed deployment scenario with UE(s) supporting ”legacy” and ”changed” A-MPR tables in the same cell using Band 13 deployment in Canada as an example.
2 Implications on a mixed deployment of legacy and new UE(s)
First consider the general case given an A-MPR associated with the network signaling value NS_0x specified in a frozen release, e.g. Rel-11.  Suppose next that there is a change in the possible deployment scenarios relevant for NS_0x necessitating a change of the A-MPR, and that a modification of the A-MPR is made in the open release of 36.101 (now Rel-12). Then, using the proposed resolution, we may have three types of UE(s) in a cell with NS_0x indicated:
1. a UE indicating AccessStratumRelease = Rel-12 in its RadioAccessCapability IE that should support the modified A-MPR (mandated),
2. a UE indicating AccessStratumRelease = Rel-11 and “the A-MPR modified in Rel-12 supported” in its RadioAccessCapability IE

3. a UE indicating AccessStratumRelease = Rel-11 in its RadioAccessCapability IE thus only supporting the legacy A-MPR,
For the deployment scenario requiring a modified A-MPR, the BS in its scheduling would thus be aware of the different power backoff capabilities of the UE(s):
1. the Rel-12 UE in Item 1 can be scheduled without restrictions since the modified A-MPR is supported (by release);

2. the Rel-11 UE in Item 2 can also be scheduled without restrictions for the same reason (by capability indication);

3. the Rel-11 UE in Item 3 can still be allowed in the cell, but additional scheduling restrictions may have to be imposed in order to meet the requirements of the particular deployment scenario.
Thus both legacy and new mobiles can be allowed in the cell. The scenario above can also occur for a carrier aggregation scenario with CA_NS indicated in the cell.
For E-UTRAN mobility, the target eNB should be aware of the UE capability, and thus of any additional capability such as support the modified MPR/A-MPR. UE capability transfer is also included for Inter-RAT mobility. However, before UE capability transfer the eNB is not aware of any possible modified A-MPR. Hence there is a risk that an emission requirement is violated by legacy UE(s) not supporting the modified A-MPR during initial access.
One example of the above is deployment of Band 13 in Canada. Originally, the 2 × 10 MHz paired Band 13 was specified in Rel-8 for operations in the US and licensed as a single 10 MHz block. A-MPR is needed in order to protect public safety operations 2 MHz below the uplink band and is allowed whenever NS_07 is indicated in a cell. Band 13 supports both 5 and 10 MHz bandwidths, but A-MPR was only specified for the 10 MHz bandwidth in Rel-8 in view of the US licensing regime. 
For deployment in Canada the Band 13 range will be auctioned in 5 MHz blocks. Operators can thus get either 5 or 10 MHz licenses in a specific region. Protection of public safety still has to be afforded 2 MHz below the uplink band, which may require A-MPR. However, for Band 13, there is no A-MPR allowed for the 5 MHz channel bandwidth when NS_07 is signaled, hence back-off would not be allowed when a 5 MHz bandwidth is configured. Legacy Band 13 devices still support (and are conformance tested for) the 5 MHz bandwidth, but significant uplink RB restrictions would have to be imposed by the BS for making sure the current public safety requirements in 36.101 are met below the uplink band. 
By modifying the A-MPR table for NS_07 to allow power reduction for the 5 MHz channel, Band 13 can be reused efficiently for Canadian deployments and the existing Band 13 terminal fleet be exploited. Suppose that the A-MPR for NS_07 is modified in Rel-12 such that power reduction is allowed for the 5 MHz bandwidth, while the A-MPR for the 10 MHz bandwidth is untouched. RRC signaling would also be modified to allow such that UE(s) compliant with an earlier release can indicate support of the modified A-MPR. When NS_07 is indicated in a Band 13 cell configured with a 5 MHz bandwidth, the BS would then be able to keep track of

1. new Rel-12 UE(s) supporting the modified A-MPR that be scheduled without restrictions (but A-MPR may be used) by means of the release;
2. new UE(s) of earlier releases indicating support of the modified A-MPR that can that also be scheduled without restrictions (but A-MPR may be used) by means of capability signaling;

3. legacy UE(s) supporting the A-MPR of Rel-8 without power reduction that need be scheduled with uplink PRB restrictions.

The BS is thus aware of the different power back-off capabilities either by explicit indication or by release.
For RRC, there may be an issue at initial access for legacy UE(s) not supporting A-MPR for the 5 MHz bandwidth. The emissions requirements could then be exceeded temporarily at initial access before UE capability transfer, since the BS is not aware of the A-MPR capability. The problem merits further consideration (regulatory requirements must not be exceeded at any time).
3 Changes in the open release and conformance tests
Changes to A-MPR tables must be possible, particularly for the open release, just like any other correction. One example is the A-MPR modification for multi-cluster transmissions in Rel-11 that have been debated at length. However, conformance testing of early implementations of the open release may need some consideration. 
Suppose the A-MPR associated with NS_0x is changed in Rel-12. If the RRC capability signaling is extended, UE(s) compliant with an earlier release could then indicate
“support of A-MPR/NS_0x according to Rel-12”.

In the conformance test in 36.521-1, the modified A-MPR should thus be verified for UE(s) indicating Rel-12 or indicating support of the modified A-MPR in its capability; all other UE(s) would be verified against the legacy A-MPR. Compliance with a changed or updated functionality is typically declared for conformance tests, which means that the capability indication for earlier releases might not have to be used for the purpose of conformance testing (the release indicated in the AccessStratumRelease is certainly used).
The principle for conformance testing is not fail a UE of an earlier release that complies with a change made in a later release, then “both” early and late behavior is allowed. However, a problem can occur if a UE is implemented early and a modified test case appears in 36.521-1 already in the open release while the early UE is still under development. This would most likely not be a typical case: one could possibly allow the early behavior even if the new behavior is mandatory for the open release by declaration. 

As a last resort for handling early UE implementations in an open release, one drops the requirement that the change is mandatory in the open release and asks all UE(S) supporting the modified A-MPR to indicate
“support of A-MPR/NS_0x according to Rel-12.x.y”,
in their capability regardless of release. This is not preferred: many other changes affecting conformance tests have already been made for frozen releases, e.g. for spurious emissions for band coexistence, which clearly affect development of UE(s) compliant with these releases.
4 Necessary changes of capability indication in 36.331
In RRC signaling, the support of changes to radio parameters (MPR and A-MPR) introduced in a later release could be indicated by e.g. a bitmap in which the bits are given a defined meaning such as
· Bit 0: NS_07 according to v12.w.x
· Bit 1: MPR according to 12.w.z
UE(s) compliant with Rel-11 (or earlier) supporting the revised NS_07 would have to send the bitmap with the first bit set to “1”. Absence of the bitmap would mean that NS_07 is according to the release that the UE indicates. A Rel-12 UE is assumed to support the Rel-12 version of NS_07 regardless if the bitmap is absent if mandatory for the open release. The additional extended field should be dedicated for indication of MPR and A-MPR to prevent use for other purposes. 
The capability indication should be possible for Rel-9 UE(s) and later. 
5 Proposal

For being able to

a) change MPR and A-MPR associated with an existing NS value while still being able to allow legacy UE(s) in the network

b) and making the BS aware of the different UE power-backoff capabilities
it is proposed to 
1. make changes of NS values in the open release, mandatory for UE(s) compliant with the open release; 
2. allow indication of support of a modified NS value in an earlier release (from Rel-9). 
Support of the revised NS value in the open release is a capability for UE(s) compliant with an earlier release, which would allow implementation of a modified NS value in releases earlier than Rel-12. This requires changes to 36.331. 
There is one caveat: the potential problem during initial access for legacy UE(s) not supporting the modified A-MPR should be assessed before proceeding to ask RAN2 for changes of 36.331.
RAN4 shall be responsible for any changes of MPR/A-MPR. Changes to A-MPR should primarily be intended for accommodating additional deployment scenarios, such as adding A-MPR for the 5 MHz channel bandwidth to enable deployment of Band 13 in Canada. In this way, legacy bands can be used in regions not intended at the time of specification of the band. 
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