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1 Background
As part of the work to allow ‘early’ UE(s) indicate support of modified MPR behaviour, CR(s) to 36.331 for introducing the necessary capability signaling were endorsed by RAN2 in response to a RAN4 LS [1]. RAN2 intends to agree and send them for approval once RAN4 has agreed a corresponding CR to 36.101 with the definition of the modified behaviour. 
The capability signaling is introduced as a bitmap and can be indicated by UE(s) compliant with Rel-9 and later:

UE-EUTRA-Capability-v9xy-IEs ::=
SEQUENCE {


rf-Parameters-v9xy




RF-Parameters-v9xy





OPTIONAL,


-- Following field is only to be used for late REL-9 extensions


lateNonCriticalExtension


SEQUENCE {}







OPTIONAL

}

RF-Parameters-v9xy ::=




SEQUENCE {


modifiedMPR-Behavior-r9




BIT STRING (SIZE (32))



OPTIONAL

}

The additional field (the bitmap) is defined as 
modifiedMPR-Behavior

Field encoded as a bit map, where bit N is set to "1" if UE support modified MPR/A-MPR behaviour N, see 36.101 [42]. The leading / leftmost bit (bit 0) corresponds to modified MPR/A-MPR behaviour 0, the next bit corresponds to modified MPR/A-MPR behaviour 1 and so on. Absence of this field means that UE does not support any modified MPR/A-MPR behaviour.
It is remarked that a UE supporting a changed MPR behaviour needs to indicate this by setting the appropriate bit also if this MPR behaviour is mandated for the release of the UE.
In this contribution we describe a way for defining the bits and how this would work throughout the releases.
2 Definition of the bits in the field “modified MPR behavior”
Suppose A-MPR is allowed for meeting emissions requirements for Band “A” applicable when “NS_ab” is indicated in the cell, and that these requirements were introduced in Rel-8. Suppose further that the said A-MPR is modified in the open release, more specifically in version 12.x.y of the 36.101. UE(s) compliant with Rel-9 and later can then send the bitmap modifiedMPR-Behavior in their UE Capability with a bit set to “1” to indicate support of the modified behaviour. The bit would be defined as follows in a table included in a normative annex of 36.101 from the Rel-9 version and later:
Table X.1-1: Definitions of the bits in the field modifiedMPRbehavior
	Index of field    (bit number)
	Definition

(description of the supported functionality if indicator set to one)
	Notes

	0 (leftmost bit)
	- Supports “changes to NS_ab” in version 12.x.y of this specification
	- This bit can be set to 1 by a UE supporting Band A


Notice that the bit can be set to “1”. UE(s) compliant with Rel-8 cannot indicate the modified behaviour, while it should be mandatory for UE(s) compliant with Rel-12. The table would look as follows in the Rel-12 version of 36.101:

Table Y.1-1: Definitions of the bits in the field modifiedMPRbehavior (Rel-12)
	Index of field    (bit number)
	Definition

(description of the supported functionality if indicator set to one)
	Notes

	0 (leftmost bit)
	- Supports “changes of NS_ab” in version 12.x.y of this specification
	- This bit shall be set to 1 by a UE supporting Band A


Hence UE(s) compliant with Rel-12 shall set bit 0 to “1”. 

Now, if the same A-MPR table is modified further in Rel-13, then the Rel-9 table must be changed as follows:
Table X.1-1: Definitions of the bits in the field modifiedMPRbehavior (Rel-9)
	Index of field    (bit number)
	Definition

(description of the supported functionality if indicator set to one)
	Notes

	0 (leftmost bit)
	- Supports “changes of NS_ab” in version 12.x.y of this specification
	- This bit can be set to 1 by a UE supporting Band A

	1
	- Supports “changes of NS_ab” in version 13.x.y of this specification
	- This bit can be set to 1 by a UE supporting Band A


A Rel-9 UE can set whichever of the bits: indication is optional so both possibilities should be open, and in many cases support of one of the changes implies support of the other. 

For Rel-13 in which the change was made, the latest change is mandatory, in the Rel-13 version of the 36.101:
Table Z.1-1: Definitions of the bits in the field modifiedMPRbehavior (Rel-13)
	Index of field    (bit number)
	Definition

(description of the supported functionality if indicator set to one)
	Notes

	0 (leftmost bit)
	- Supports “changes of NS_ab” in version 12.x.y of this specification
	- This bit can be set to 1 by a UE supporting Band A

	1
	- Supports “changes of NS_ab” in version 13.x.y of this specification
	- This bit shall be set to 1 by a UE supporting Band A


The bit 0 can be set, this is optional for a Rel-13 UE, if “incompatible” with the change indicated by bit 1, then bit 0 will not be set.
The table in the Rel-12 version of 36.101 needs to be changed as the change indicated by bit 0 is no longer mandated:
Table Y.1-1: Definitions of the bits in the field modifiedMPRbehavior (Rel-12)
	Index of field    (bit number)
	Definition

(description of the supported functionality if indicator set to one)
	Notes

	0 (leftmost bit)
	- Supports “changes of NS_ab” in version 12.x.y of this specification
	- This bit can be set to 1 by a UE supporting Band A

	1
	- Supports “changes of NS_ab” in version 13.x.y of this specification
	- This bit can be set to 1 by a UE supporting Band A


The latest Rel-13 change is thus optional for the Rel-12 UE. 

A UE compliant with the latest release must still send the bitmap if it supports Band A since the NS_ab has been changed. Suppose this would not be case. Then for the example above, the Rel-12 UE would not have to send the bitmap as the first change would be mandated. However, following the second change in Rel-13, then absence of the bitmap for a Rel-12 UE could mean either that the behaviour mandated in Rel-12 is supported or that this UE does not support any modified behaviour (allowed behaviour if the UE is implemented after the Rel-13 change was made).
Alternatively, bit 0 shall always be set to “1” by the Rel-12 UE. The Rel-12 table could therefore look as follows:
Table Y.1-1: Definitions of the bits in the field modifiedMPRbehavior (Rel-12)
	Index of field    (bit number)
	Definition

(description of the supported functionality if indicator set to one)
	Notes

	0 (leftmost bit)
	- Supports “changes of NS_ab” in version 12.x.y of this specification
	- This bit shall be set to 1 by a UE supporting Band A

	1
	- Supports “changes of NS_ab” in version 13.x.y of this specification
	- This bit can be set to 1 by a UE supporting Band A


However, should the functionality indicated by bit 0 be incompatible with that indicated by bit 1, then the Rel-12 UE could not set bit 1 to “1”. Therefore, use of “can” or “shall” for earlier changes could be decided on a case-by-case basis. 
3 Conformance testing
In the RAN5 specifications there would be three different test possibilities for UE(s) supporting
1. the original A-MPR associated with NS_ab

2. NS_ab changes in version 12.x.y

3. NS_ab changed in version 13.x.y

Only the latest supported change (if applicable) should be tested in the 36.521-1 in order to limit the test effort:
1. the original A-MPR associated with NS_ab is tested for a UE that does not send the bitmap or set bits 0 and 1 to “0”: then it cannot be compliant with the latest (open) release so AccessStratumRelease must be Rel-12 or earlier
2. NS_ab changed in version 12.x.y is tested for a UE that set bit 0 to “1” but not bit 1
3. NS_ab changed in version 13.x.y is tested for a UE that set bit 1 to “1” 
A UE compliant with the latest release (AccessStratumRelease = Rel-13) must send the bitmap if it supports Band A. 
4 Required changes in 36.101
RAN2 intends to agree the endorsed CR(s) against 36.331 once a table of definitions of the bits of the bitmap is introduced into 36.101 with the leftmost bit defined. We propose to use the first bit of the bitmap for indicating the A-MPR changes proposed for Band 26 in the Rel-12 version of 36.101 [2]. 

From the Rel-9 version of 36.101, a table of definitions would be introduced in a normative annex entitled “Modified MPR behavior”. In the Rel-9 and Rel-10 versions, the table looks as follows:
Table G.1-1: Definitions of the bits in the field modifiedMPRbehavior
	Index of field    (bit number)
	Definition

(description of the supported functionality if indicator set to one)
	Notes

	0 (leftmost bit)
	- The additional requirements specified in Clause 6.6.3.3.5 and the A-MPR for “NS_12” according to Table 6.2.4-6 in version 12.3.0 of this specification

- The additional requirements specified in Clause 6.6.3.3.6 and the A-MPR for “NS_13” according to Table 6.2.4-7 in version 12.3.0 of this specification
	- This bit can be set to 1 by a UE supporting Band 26 [36.307]


with the reference to 36.307 included since Band 26 is introduced in Rel-11. For the latter version, the reference to 36.307 is removed. 
The modified behaviour should be mandated in the open release, hence for the Rel-12 version:

Table X.1-1: Definitions of the bits in the field modifiedMPRbehavior
	Index of field    (bit number)
	Definition

(description of the supported functionality if indicator set to one)
	Notes

	0 (leftmost bit)
	- The additional requirements specified in Clause 6.6.3.3.5 and the A-MPR for “NS_12” according to Table 6.2.4-6 in version 12.3.0 of this specification

- The additional requirements specified in Clause 6.6.3.3.6 and the A-MPR for “NS_13” according to Table 6.2.4-7 in version 12.3.0 of this specification
	- This bit shall be set to 1 by a UE supporting Band 26


A CR for introducing the necessary changes in Rel-9 is supplied in [3]; the Rel-10 version is a mirror CR. The Rel-11 version [4] does not have any reference to 36.307 for the support of Band 26, while the Rel-12 version includes the mandated behaviour [5].
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