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1   Introduction
Paging optimisation for MTC was discussed during RAN3#88. In [1], the way forward is captured. 
In this document we further analyse the agreed way forward and propose how to capture this in the specification. 
2   Discussion
In order to support the MTC paging, there is a need to send the UE capabilities from the eNB to the MME and then back to the eNB during paging. Depending on the solution selected in RAN2, there may be no impact on RAN3.

There is however also a need for the eNB to send a report of the coverage level (CL) when the connection is released. This could be done by including a new IE in the in the UE CONTEXT RELEASE COMPLETE message.

[image: image1]
The first interesting question is whether any addition for MTC is added as a separate IE, or added into the new IEs used for MTC paging (list of recommended cells). We would prefer to keep this separate from the list of recommended cells, even though this may lead to that some information is repeated. The main reason is that these features may not be used at the same time, and it would therefore be easier to include them as two separate IE. The repetition of information also depends on the RAN2 conclusion (whether to include the cell ID in the same container as CL or not).
One benefit from sending this in a new IE is that it will be possible for the MME to understand that this UE is operating in a CE mode. This would be useful for the MME to decide on the paging strategy, e.g. to decide to page more than once in the last serving cell /eNB.

Another question is whether multiple CL and cell ID are needed to be reported from the eNB. We believe that the reported CL is the CE at the time of the release. This value will be changed as the UE moves. Hence, we believe that there is no point in supplying historical information about the CL and also no point in supplying more than one CL.
Proposal 1: Send only one CL for the last serving cell in a new IE in the UE CONTEXT RELEASE COMPLETE message
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The benefit of including a paging attempt counter would be that the MME could page repeatedly in the same cell, and the eNB can increase the CE for each repeated page. For example, the eNB may use a CE of +3 dB for paging attempt 1, a CE of +6dB for paging attempt count 2 and so on. 

But we think it is important to understand that the MME may prefer to use a different strategy for the CE. For urgent pages, it would be beneficial if the eNB would use the largest CE already at the first page. 

Therefore, we previously proposed to use a more general indicator from the MME (low, med, high) to indicate the desired CE to be used at paging. We still believe that it should be up to eNB implementation to decide exactly which CE to use, but that the MME should be able to indicate the relative intended CE level. Therefore, we see this indicator as a form of paging assistance information. This could for example be specified as follows:
	Relative Coverage level Indication
	M
	
	INTEGER (0..3)
	This parameter indicates the relative coverage level that should be used by the eNB.


But if we instead use a paging repetition counter, the same behaviour could be achieved as long as we do not mandate the MME behaviour, i.e. we do not specify that we should always start with paging attempt count of one and increase with one for each attempt. In this example, the MME could set the paging attempt counter to the maximum value and this would most likely mean the UE is paged with the highest CE.
Proposal 2: Use a paging attempt counter over S1 in the PAGING message, but do not specify how the MME sets this value, or alternatively we consider using a more generic indicator, not directly related to the repetition of the PAGING message from the MME.
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As indicated before, we believe that it would be advantageous to not include the information in the list of recommended cells. Therefore, we prefer option 1 or 3, depending on the outcome of RAN2 discussions. 
Proposal 3: Use option 1 or 3 (depending on the outcome of RAN2) to send the cell ID for the CL
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We believe that paging cancellation is not needed. The main reason for this is that paging cancellation is primarily beneficial when cancelling paging occurring in multiple eNBs which is not the most important case for MTC paging.
Therefore we propose to 

Proposal 4: Not support paging cancellation.

3   Conclusion
Based on the discussion in this paper, we propose:
Proposal 1:
Send only one CL for the last serving cell in a new IE in the UE CONTEXT RELEASE COMPLETE message
Proposal 2:
Use a paging attempt counter over S1 in the PAGING message, but do not specify how the MME sets this value, or alternatively we consider using a more generic indicator, not directly related to the repetition of the PAGING message from the MME.
Proposal 3:
Use option 1 or 3 (depending on the outcome of RAN2) to send the cell ID for the CL
Proposal 4:
Not support paging cancellation.
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5/ Others


It was also agreed to wait for further RAN2 input to assess if it is beneficial to have an additional Paging Cancel message.	


Optimizations based on “paging timing repetition information” and “paging time shift information” were not retained at this stage. 





4/ Last serving cell ID


It was agreed that the last serving eNB will send the last serving cell ID to the MME in the S1AP UE Release Complete message encoded as a new information element for the following reasons:


Even though the last serving cell ID may be already provided within the User Location Information IE it was preferred to decouple the latter IE from this MTC-related paging enhancement,


Therefore one of these three options will be used:


Transfer this new (last serving cell) information element in the same RRC container as its associated coverage enhancement level (option 1)


Reuse the transfer of “last recommended cells and eNBs for paging” (option 2)


Include a new S1AP E-CGI IE in the S1AP UE Release Complete message and S1AP Paging message (option 3).





3/ Paging Attempt Counter


It was agreed to have a Paging Attempt Counter over S1.


When coverage enhancement level information is available in the MME, the MME includes the paging attempt counter in any subsequent paging. This will help paged eNB to take appropriate actions.


It is FFS whether an additional “last page” indication needs to be added.





2/ Coverage Enhancement Level


It was agreed that the Coverage Enhancement level information will be sent from the last serving eNB to the MME for storage within the S1AP Release Complete message. 


The coverage enhancement level will be included in an RRC container that MME will store to be further included in the Paging message towards the paged eNBs.


This RRC container is to be specified by RAN2. 


It was agreed to liaise RAN2 to specify this RRC container.


The coverage level information includes the enhanced coverage level corresponding to the last serving cell. 


It is FFS if the coverage enhancement level associated with other cells than the last serving cell could also be sent by the last serving eNB.  


It is FFS if timestamp need to be associated with a coverage enhancement level. If yes, the timestamp of the associated cell could be reused if decided as part of the general paging optimization scheme (i.e. recommended list of cells and eNBs for paging).


When available in the MME, the coverage enhancement level information is further included in the paging message


Coverage enhancement level information is only associated to E-UTRAN and corresponding UE functions. The conditions under which those E-UTRAN functions are triggered will not be specified.
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