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Introduction
In high frequency deployments, paging, like other signals have to be beamformed. Since, by the nature of the paging procedure, the location of the intended recipient is unknown, paging has to be transmitted in the form of beam sweeping in high frequencies. This creates a lot of control signalling overhead, especially since the paging signals typically have to be transmitted in multiple cells.
To combat this issue, a group paging concept has been proposed where the paging identifier is a shortened identifier associated with multiple UEs or a group of UEs. Since the paging identifier is non-UE unique, a UE receiving a paging indication containing its group paging identifier needs to contact the network to find out whether it is actually being paged or not. This concept is also known as response-driven paging, see [3] for further details.
This contribution discusses certain aspects of the step when a UE contacts the network to find out if it is being paged.
[bookmark: _Ref178064866]Discussion
As mentioned above, beam sweeping of paging can be a source of significant control signalling overhead, especially in deployments with a large number of DL beams, e.g. 64 beams.
R2-168124 [1], R2-1702779 [2], R2-1802335 [3] and R1-1708724 [4] address this concern by introducing the concept of response-driven paging (also referred to as group paging), whereby the initial DL message over the radio interface in the paging procedure is shortened by limiting the contents to short paging identifier(s), instead of using the full UE paging identifier(s). Such a shortened identifier can be seen as a UE group identifier, which is referred to as a paging indicator (PI). The response-driven paging concept reduces the DL overhead by reducing the amount of data transmitted in the paging beam sweep (which can be a substantial gain when a large number of beams is used) at the expense of some increase of the UL overhead and DL signalling following possible response(s) from UE(s) receiving matching PI(s).
Each UE is explicitly or implicitly allocated a PI to look for in a paging indication[footnoteRef:1]. Hence, when a UE receives a paging indication with a matching PI, it does not know whether it is itself or some other UE(s) with the same allocated PI that is the actual target of the page. To resolve this ambiguity, the UE contacts the network, which triggers the network to provide the additional paging information needed by the UE.[footnoteRef:2] [1:  The first DL signal in the response-driven paging procedure is herein referred to as “paging indication” rather than “paging message” to distinguish it from a full-fledged paging message, which contains all the information a paged UE needs.]  [2:  Hence the term ”response-driven paging”.] 

R2-1802335 [3] proposes to use a dedicated random access preamble (reserved for this purpose) to trigger the network to transmit the paging message with the list of full UE ID(s) of the UE(s) addressed by the paging. Being sent in response to a random access preamble, the paging message triggered in this way may be seen as a modified variant of a Random Access Response (RAR) message and it would be addressed to a RA-RNTI on the PDCCH.
[bookmark: _Toc497914056]When a dedicated random access preamble is used to trigger transmission of the paging message, including the list of full UE ID(s) of the UE(s) targeted by the page, the response would be addressed to a RA-RNTI on the PDCCH.
The preamble transmissions for triggering of paging messages would be mixed with preamble transmissions for regular random access attempts and so would the corresponding response messages, i.e. the RARs for responses to preambles for regular random access attempts and the modified RARs (essentially paging messages) for response to paging message triggering preamble transmissions. Depending on the number of UEs monitoring a certain paging occasion and the size of the PI in relation to the size of a full UE ID, the modified RAR messages may constitute a non-negligible portion of the response messages.
[bookmark: _Toc497914057]RAR messages modified into paging messages may constitute a non-negligible portion of the responses to random access preamble transmissions.
It would be preferable to keep these two procedures separate, to avoid checking redundant response messages when the same PRACH resource is used both for transmission of paging message triggering preambles and regular random access attempts, and to avoid situations which would imply mixing of regular random access response information and paging information (e.g. list of full UE IDs) in the same response message. The two response procedures could be separated if the different types of response messages are addressed to different RNTIs. There is already a set of RA-RNTIs reserved for regular RAR transmissions. Reserving at least one RNTI for random access preamble responses containing paging information would enable the response procedures to be kept separate.
Proposal 1		At least one RNTI should be reserved for transmission of response to a random access preamble that triggers transmission of the full paging message in conjunction with response-driven paging.
For regular RAR messages, the RA-RNTI contains information about the timeslot and frequency (subcarriers) of the PRACH resource the preamble(s) to which the RAR responds was(were) received. This allows a UE to omit the decoding of the RAR, if the RA-RNTI indicates another PRACH resource than the UE used for preamble transmission. Such an optimization may not be needed for the case of response-driven paging, since the same paging message will be relevant for all UEs finding a matching PI in the same paging occasion and therefore it would be unlikely that a preamble-triggered paging message received by a UE (having sent a triggering preamble) would not be relevant for the UE. However, if paging occasions are configured with a similar density as PRACH occasions, then such scenarios could occur. If so, ambiguities could be resolved by reserving a set of RNTIs for this purpose, where the RNTI would encode an indication of the timing of the concerned paging occasion.
Proposal 2		RAN2 should consider whether multiple RNTIs should be reserved for the purpose of transmission of the full paging message in response to a triggering random access preamble in conjunction with response-driven paging to be able to encode paging occasion timing information in the RNTI.

Conclusion
In section 2 we made the following observations:
Observation 1	When a dedicated random access preamble is used to trigger transmission of the paging message, including the list of full UE DI(s) of the UE(s) targeted by the page, the response would be addressed to a RA-RNTI on the PDCCH.
Observation 2	RAR messages modified into paging messages may constitute a non-negligible portion of the responses to random access preamble transmissions.

Based on the discussion in section 2 we propose the following:
Proposal 1	At least one RNTI should be reserved for transmission of response to a random access preamble that triggers transmission of the full paging message in conjunction with response-driven paging.
Proposal 2	RAN2 should consider whether multiple RNTIs should be reserved for the purpose of transmission of the full paging message in response to a triggering random access preamble in conjunction with response-driven paging to be able to encode paging occasion timing information in the RNTI.
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