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1. Introduction

A future A-MPR (Additional Maximum Power Reduction) requirement which is related with the co-existing with PHS band had been discussed and proposed in RAN4#51bis[1]. The system operation on a certain frequency band will face a significant interference problem if legacy UEs do not comply with the future A-MPR when the frequency band is co-existing with PHS band. The proposal to change the existing NS_05 as in table 6.2.4-1 of 36.101 [2] was not acceptable because it will significantly impact on the legacy UEs. This contribution discuss further the issue and propose a way forward by using the RRC mean to solve this significant issue.
2. Explanation of the issue
The issue is coming from the system operation on a certain frequency band that is co-existing with PHS band as explained in [1]. Some of the addition spectrum emission limits requirement for the PHS band are not yet available and still FFS as shown in table 6.6.3.3.1-1 of 36.101 [2]. 
Quoted from 36.101[2]:

Table 6.6.3.3.1-1: Additional requirements (PHS)

	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	1884.5 f 1919.6*1
	-41
	-41
	-41
	-41
	-41
	-41
	300 KHz

	1884.5 f 1915.7*2
	-41
	-41
	-41
	-41
	-41
	-41
	300 KHz

	Note
1. Applicable when the edge of the assigned E-UTRA UL channel bandwidth frequency is larger than or equal to the upper edge of PHS band (1919.6 MHz) + 4 MHz + the Channel BW assigned. Operations below this point are for further study.
2. Applicable when the edge of the assigned E-UTRA UL channel bandwidth frequency is larger than or equal to the upper edge of PHS band (1915.7 MHz) + 4 MHz + the Channel BW assigned. Operations below this point are for further study.


Based on this today specification, some unfeasible bands may exist in the E-UTRA Band I. The example is shown in the following figure1 and figure2 [1].
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Figure 2: Example of uplink band allocation after 1st June 2012
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As discussed and proposed in [1], this implies new A-MPR requirement for the frequency band (i.e. Band 1) that is co-existing with the PHS band will be needed in order to avoid interference to PHS band.
The new A-MPR requirements can be additionally included in the existing NS_05 in table 6.2.4-1 of 36.101 [2] which has been applied to Band 1, however this was not acceptable in RAN4 because this will introduce a significant impact on legacy UE.

The other alternative is to introduce new NS in future. However from the common understanding in 36.101, the UEs that do not support the NS will interpret that there is no A-MPR requirement on the operating frequency band, this would mean, the legacy UEs who do not support the new NS will continue to access the cell without considering any A-MPR, which will then interfere to the PHS band. The scenario that is most significant would be the roaming UE which switches power on at first time and starts accessing the cell.
3. Discussion of the solution
A possible solution that is proposed here to RAN2 is to introduce a new SystemInformationBlockType2bis that the legacy UE will not be able to read and therefore will regard the cell as barred. A deployment example is depicted in the following figure.

Figure 3: Example of deployment scenario of Band 1
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The current specification as for the SystemInformationBlockType2 specifies that when the UE is unable to acquire the SystemInformationBlockType2 it will treat the cell as barred in accordance with TS36.304. From the above example in figure 3, the cell that is operating in frequency band for UL 1920 – 1930MHz will broadcast only SystemInformationBlockType2bis that the legacy UE will not able to decode so will treat this cell as barred. This will prevent the legacy UEs to access this cell. (Another co-existing cell that is operating in frequency band for UL 1930 – 1940 MHz will broadcast the SystemInformationBlockType2, then both the legacy UEs and new future UEs are able to access this cell.).

The IEs of the SystemInformationBlockType2bis will be exactly the same as those in the existing SystemInformationBlockType2. The SystemInformationBlockType2bis can indicate the new NS (as  corresponding to the additionalSpectrumEmission IE) value.

This SystemInformationBlockType2bis is proposed to be introduced after the extension marker in the SystemInformation-r8-IEs.
Further, the procedure text describing the handling the SystemInformationBlockType2bis in the UE will not be changed from what already applies to SystemInformationBlockType2, with the only exception that the UEs who do not acquire the SystemInformationBlockType2 but SystemInformationBlockType2bis shall not consider the cell as barred.

Proposal 1 : it is proposed that RAN2 agrees the proposed solution i.e. to introduce a new SystemInformationBlockType2bis which can prevent the legacy UE to access a certain cell that needs new NS (as corresponding to the additionalSpectrumEmission IE).

4. Considering future proof

The new SystemInformationBlockType2bis as proposed in section 3 above, may only prevent Rel-8 UE’s from accessing the cell that has a new NS from Rel-9. If a new NS is introduced in the future (e.g. from Rel-10 onwards), Rel-9 UE’s can read SystemInformationBlockType2bis but can not apply the new NS from Rel-10, hence a problem similar as the one discussed in chapter 2 above may happen again in the future.
In order to solve this further issue, it is proposed on add a constraint from Rel-9 that when the UE does not support NS, it shall regard the cell has barred.

We can introduce such a constraint in either 36.101 table 6.2.4-1, or in the procedure text of 36.331. Since the additionalSpectrumEmission IE in the 36.331 only refers to the 36.101 table 6.2.4-1, we would prefer to follow this and add the constraint in 36.101 table 6.2.4-1. The constraint will be:
“Note: If the UE does not support the NS, it shall regard the corresponding E-UTRA band as barred.”

Proposal 2: it is proposed that RAN2 considers more future proof approach and adds a constraint from Rel-9 with regard to the handling of unsupported NS (as corresponding to the additionalSpectrumEmission IE). The constraint is proposed to be added in 36.101 which is a RAN4 spec. Therefore it is also proposed that RAN2 informs RAN4 about how to specify the constraint.
5. Conclusion and proposals
The following are proposed:
Proposal 1 : it is proposed that RAN2 agrees the proposed solution i.e. to introduce a new SystemInformationBlockType2bis which can prevent the legacy UE to access a certain cell that needs new NS (as corresponding to the additionalSpectrumEmission IE).

Proposal 2: it is proposed that RAN2 considers more future proof approach and adds a constraint from Rel-9 with regard to the handling of unsupported NS (as corresponding to the additionalSpectrumEmission IE). The constraint is proposed to be added in 36.101 which is a RAN4 spec. Therefore it is also proposed that RAN2 informs RAN4 about how to specify the constraint.
[1] R4-092217: Discussion on PHS coexistence
[2] 36.101
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