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1. 
Introduction

At RAN3#87, two LSs were received from RAN1 [1] and SA2 [2], respectively, on MTC paging. Subsequently, RAN1 has responded to the SA2 LS [3].
This document looks at the issues raised in these three LSs from RAN3 perspective. Reference is made to previous discussion documents [4,5,6].

2.
Discussion
2.1
Low complexity UEs (capability aspect)
The first aspect relates to UE capability considerations. In [1], RAN1 stated that the eNB would need to know if the UE to be paged is a release 13 low complexity UE and/or a UE that is paged using CE.

It makes sense that such information is provided to the CN using similar mechanisms as those used in release 12 (via the UE Radio Capability for Paging IE, itself defined in RRC, sent to the MME within the UE CAPABILITY INFO INDICATION message and later included in the PAGING message). Thus, at least in principle, it may be possible to handle this information without impact on RAN3 signalling [4,5,6].

This could be taken as a working assumption for now, subject to revision depending on later RAN1/RAN2 analysis.

2.2
CE information 

In [1], RAN1 states that it would be beneficial for the eNB to know the required amount of coverage enhancement. From the related correspondence [2,3], it can be seen that RAN1 thinks that the CE information may change, but that it has not discussed its granularity. RAN1 also states that it has no view on whether such information should be stored in the CN.
Therefore RAN3 does not need to address the first question in the SA2 LS (CE information should be static or dynamic) since this is already answered, and is anyway not in RAN3’s domain.

Regarding the second question (“benefit to store information in CN about whether UEs are in good or bad coverage”), RAN1 has already answered the question from the perspective of availability of the information to the eNB. If so, such information would need to be stored in the CN context during idle periods, and provided back to the RAN in the PAGING message. In fact, this could be handled in a similar way to the LC UE information, except that this information may not be static, and might therefore change while the UE is in connected mode. For this reason it may make sense to provide this information to the core as part of the release procedure, as already mentioned in [6].
2.3
Additional SA2 questions

SA2 asks some additional questions [2], copied below with respective comments:

3. Is it important that the CN ONLY sends S1 interface paging to the last used eNB (e.g. would the RAN be adversely impacted if other eNBs received the request paging indicating “coverage enhancement required”)?

This question appears to be in RAN1/2 domain. SA2 appears to be referring to information related to the amount of coverage enhancement. In principle, if the UE is no longer under the last used eNB/cell, the amount of coverage enhancement may also need to change. However a full answer to this question would imply some assumptions on how CE changes during idle mode (irrespective of whether we consider that the UE has reselected another cell or not in the meantime). 
Therefore RAN3 should state that it is not able to comment on this topic. Generally it is good to avoid paging (or using more paging resources) in cells which the UE is unlikely to be in, but the eNB action would depend on the overall CE scheme.

4. Is there benefit to indicate to the eNB whether the page is an e.g. 1st page or 2nd, or last page from the MME for that UE?

One possible use of such indication would be to indicate to the eNB whether the existing level of CE is sufficient. For example, an eNB might not use CE on a first paging message, or alternatively use the indicated level in the paging message; and subsequently behave more aggressively when a repetition is indicated. 
There is again some dependency on the design of the CE scheme, including for example whether the UE could autonomously change its CE level during idle mode. This is outside RAN3’s scope, but RAN3 can answer that it sees a benefit if it allows an eNB to be more aggressive in terms of CE (following a worsening in UE’s radio conditions during the idle period). S1AP signalling support would be required, but is rather trivial. For example, a new IE group could be defined in the paging message to include the stored CE level, and the repetition number.
5. Is there a benefit for the MME to potentially cancel paging when the UE has responded to the MME in order to avoid the other eNBs in the paging area to send further paging over the air?

Paging cancellation has previously been discussed in documents submitted to RAN3 [7]. In particular, it was shown that the number of paging messages transmitted over the air can be reduced (on average) by > 40% (and approaching 50%) if the DRX periods are long enough. Additionally, it was also shown that paging cancellation allows for a trade-off between paging delay and number of transmissions in cases where the UE is expected to be in a certain eNB, and so staggered paging is used (initially page one eNB, and then later the full TA set if no response is received after a certain time).
Since we may assume that CE paging will use more resources than legacy paging, the analysis is somewhat different, because the cost of paging is higher. Therefore a reduction of 50% or less could be quite attractive.
RAN3 could therefore answer that in general, S1AP paging cancellation indication provides OTA paging reduction, at the cost of increasing the number of S1-related paging messages. In legacy paging, such trade-off was previously studied but not considered sufficiently attractive; however RAN3 assumes that the cost of CE paging is higher than legacy, and therefore there could be a stronger motivation for this use case.

However this aspect has some dependency on the resources used by CE schemes, and generally on the CE scheme itself. 
3. 
Conclusions
From the above analysis, RAN3 should make the following considerations in its LS reply:
· For low complexity / static UE information, recommend to extend the release 12 mechanism (UE Radio Capability for Paging IE)
· For the second SA2 question (“benefit to store information in CN about whether UEs are in good or bad coverage”), point out that this could indeed be stored in CN and received in paging message if considered useful by other groups.
· For the third SA2 question (“important that CN sends paging message to last used eNB”), point out that this is outside RAN3’s domain, but that RAN3 assumes that generally it is good to avoid paging (or using more paging resources) in cells which the UE is unlikely to be in. However this could be done by means other than not sending the message to those eNBs, and generally depends on the overall CE scheme.
· For the fourth question (“benefit to indicate 1st, 2nd, last page”), RAN3 could observe that the eNB could progressively choose to increase the CE level, if the CE scheme allowed this; from S1AP perspective, the repetition number could be added to the CE information IE (containing the existing CE information stored in the MME).
· For the fifth question (“benefit to cancel paging”), respond that RAN3 has previously discussed the benefit of a paging cancellation message in S1AP for the legacy case, and considers that this provides a trade-off between number of OTA pages and S1AP messages, which could be particularly interesting for CE paging messages. However RAN3 thinks that it is difficult to evaluate pain vs gain without further details of CE paging (i.e. the benefit of receiving a cancellation message).
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