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1 Background
In response to the RAN4 LS [1] on the indication of modified MPR behaviour in an earlier release, RAN2 endorsed CRs to 36.331 for introducing the necessary capability signaling. The capability is indicated as a bitmap and can be signaled by UE(s) compliant with Rel-9 and later. RAN2 intends to agree and send these CRs for approval once RAN4 has agreed a corresponding CR to 36.101 defining the meaning of the bits of the bitmap and an explicit definition of at least one bit. 
In [2] we described a format for specification in 36.101 the meaning of the bits of the bitmap and how this would work throughout the releases. In this contribution, we discuss the expected behaviour for early UEs that do not indicate support of the modified behaviour in the later release or do not send the bitmap at all (means that UE does not support any modified MPR/A-MPR behaviour). This behaviour should also be specified to ensure that all UEs connected – legacy and modified – can meet requirements for the deployment scenarios that require a modified MPR behaviour.
It is proposed to use the first bit of the bitmap for indicating the A-MPR changes for Band 26 in Rel-12: this proposal is reiterated in [3]. From the Rel-9 version of 36.101, a table of definitions of the bits would be introduced in a normative annex entitled “Modified MPR behavior”. In the Rel-9 and Rel-10 versions, the table would therefore look as follows:
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 can be set to 1 by a UE supporting Band 26 [36.307]


with reference to 36.307 since Band 26 is introduced in Rel-11, and similarly in the latter release but without the reference. The modified behaviour should be mandated in the open release:

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


Hence UEs compliant with Rel-11 and earlier can set the bit to 1 to indicate support of the modified behaviour, while UE compliant with the open release must set the bit to 1. 
2 Early UEs not indicating support of modified MPR behaviour

The main motivation for introducing the capability signaling for UEs compliant with an earlier release is to be able to handle these in networks for which additional deployment scenarios require modified MPR/A-MPR. This enables the eNB to keep track of the back-off capability of the UEs that are connected and ensure that requirements are met for all UEs. 
For Band 26 it is proposed to allow A-MPR also for the 10 and 15 MHz channel bandwidths in order to protect the uplink of Public Safety and narrowband services when these bandwidths are deployed at the lower edge of Band 26. The updated A-MPR table would include A-MPR for 10 and 15 MHz channel bandwidths in the Rel-12 version of 36.101 [4]:
Table 1 (Table 6.2.4-6 in 36.101): A-MPR for “NS_12”

	Channel bandwidth [MHz]
	Parameters
	Region A
	Region B

	1.4
	RBstart
	0
	1-2

	
	LCRB [RBs]
	≤3
	≥4
	≥4

	
	A-MPR [dB]
	≤3
	≤6
	≤3

	3
	RBstart
	0-3
	4-5

	
	LCRB [RBs]
	1-15
	≥9

	
	A-MPR [dB]
	≤4
	≤3

	5
	RBstart
	0-6
	0-9

	
	LCRB [RBs]
	≤8
	≥9

	
	A-MPR [dB]
	≤5
	≤3

	10
	RBstart
	0-15
	0-22

	
	LCRB [RBs]
	≤18
	≥20

	
	A-MPR [dB]
	≤4
	≤2

	15
	RBstart
	0-22
	0-30

	
	LCRB [RBs]
	≤30
	≥20

	
	A-MPR [dB]
	≤4
	≤3


The A-MPR for 1.4 MHz, 3 MHz and 5 MHz are slightly simplified to reduce the number of table entries, but legacy UEs would nevertheless always support (and apply) A-MPR for these channel bandwidths. 

UEs of Rel-11 or earlier that set the leftmost bit to “0” or do not send the bitmap following the above modified behaviour would not apply A-MPR for the 10 and 15 MHz bandwidth and may therefore violate the emissions limit when these bandwidths are deployed and NS_12 is configured. These UEs should be subject to PRB restrictions in order to comply with the emissions limit. The PRB restriction should be specified in the earliest possible release to ensure UEs can meet the emissions limit regardless if a bitmap is sent or not. 

In particular, for the Band 26 change, it is sufficient to specify PRB restrictions in Rel-11. The PRB restrictions should be consistent with the A-MPR change for the 10 and 15 MHz and be such that UEs scheduled according to the restrictions can meet the emissions limit without A-MPR, in the Rel-11 version of 36.101 [5],
6.6.3.3.5

Minimum requirement (network signalled value “NS_12”)

When “NS 12” is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.3.3.5-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 from the edge of the channel bandwidth.

Table 6.6.3.3.5-1: Additional requirements 

	Frequency band

(MHz)
	Channel bandwidth / 

Spectrum emission limit 

(dBm)
	Measurement bandwidth

	
	1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz
	

	806 ≤ f ≤ 813.5
	-42
	6.25 kHz

	NOTE 1:
The requirement applies for E-UTRA carriers with lower channel edge at or above 814.2 MHz.

NOTE 2:
The emissions measurement shall be sufficiently power averaged to ensure a standard deviation < 0.5 dB.


The requirements in Table 6.6.3.3.5-1 apply with the additional restrictions specified in Table 6.6.3.3.5-2.

Table 6.6.3.3.1-2: RB restrictions for additional requirements
	10 MHz channel bandwidth

	RBstart
	0-15
	16-33
	34-49

	LCRB
	N/A
	≤ 34 – RBstart
	N/A

	15 MHz channel bandwidth

	RBstart
	0-22
	23-51
	52-74

	LCRB
	N/A
	≤ MIN(18, 52 – RBstart)
	N/A


6.6.3.3.6 

Minimum requirement (network signalled value “NS_13”)
For cells in which NS_12 is indicated, PUCCH overprovisioning is anticipated with a PUCCH configuration in accordance to the A-MPR table (Table 1) so that PUCCH transmissions can be made without back-off. For the early UEs not indicating support of the modified behaviour, RBstart is chosen such that the PRB allocations start within Region B in Table 1 and are allowed in between the over-provisioned PUCCH for the 10 and 15 MHz bandwidths. The maximum allocation size is specified as 18 PRB for which A-MPR is not allowed according to Table 1. 
For the maximum output power requirement with NS_12 indicated, UEs not indicating support of the modified A-MPR behaviour would be conformance tested with an allowed A-MPR according to Table 1 for the 1.4, 3 and 5 MHz bandwidths, and according to the PRB restrictions without A-MPR for the 10 and 15 MHz bandwidths.
The PRB restrictions are not specified in the Rel-12 version of 36.101; these UEs follow the modified A-MPR behaviour and can be scheduled without PRB restrictions.
In general, PRB restrictions or any other expected behaviour for UEs not indicating a modified MPR behaviour should be specified in the earliest possible release whenever required. This already has precedence in the specifications: the PRB restrictions specified for Band 7 protection of Band 38 is one example.
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