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1.
Introduction
During the offline discussion held before RAN2 #67B, there was some discussion regarding whether MBMS specific paging occasion is needed or not. [1] Depending on the MBMS service scenario and the usage of network, the use of common search space by M-RNTI can be a serious concern which should not be overlooked.
In this contribution, we try to investigate whether there is any method to mitigate system impact caused by M-RNTI.
2.
Discussion
SI-RNTI, RA-RNTI and P-RNTI use common search space in LTE. 

The SI-RNTI is used to transmit SIBs and it can be used anywhere within SI-Window. RA-RNTI is used to transmit Random Access Response and it can be used anywhere within RA response window. The reason why RA response window and SI-window are used is to give eNB scheduling flexibility in terms of radio resource usage. When a UE is required to read SIBs or RARs, the battery saving is second priority.
The P-RNTI is used to request a UE to read paging message for possible incoming call or system information update. The UE is required to monitor P-RNTI only at the specific timing calculated with fixed formulation. In this case, battery saving of the UE has higher priority than the eNB’s scheduling flexibility.
Current assumption on M-RNTI is that M-RNTI can be transmitted only at the paging occasion. In other words, M-RNTI may be transmitted at the timing when P-RNTI is possibly transmitted. However, the timing when M-RNTI can be transmitted is independent from the timing when SI-RNTI or RA-RNTI can be transmitted. Thus, because the load increase by M-RNTI occurs only at the timing of paging occasion, the concerns on the use of common search space should be limited to the paging occasion. 

In this sense, the only difference between Rel-8 and Rel-9 is that one more RNTI may need to be transmitted at the paging occasion. As a matter of fact, the needs to transmit SIBs, RARs or paging can occur at any time. Thus, transmission of these RNTIs is sometimes required simultaneously, consuming common search space. However, in LTE Rel-8, the RNTIs did not cause any concerns on the shortage of common search space. If we can keep the number of simultaneous RNTIs same as what we have in Rel-8, there will be no common space shortage problem.

At each paging occasion where notification for MBMS should be sent, there are two cases:

· Case 1: P-RNTI needs to be transmitted:
If there are paging message, P-RNTI should be transmitted. The delay to Rel-8 UE which does not support MBMS should be avoided. Thus, normal paging should be prioritized over MBMS notification. 

In this case, when P-RNTI is detected over PDCCH, all the UE with that paging occasion should decode the transport block indicated by the P-RNTI. Thus, regardless of whether there is MBMS notification or not, all UE should wake up and read paging message.
· Case 2: P-RNTI needs not to be transmitted:

No P-RNTI means that there is no paging to transmit. In this case, transmission of M-RNTI does not cause any load increase to the common search space because there is no increase in the number of used RNTIs.
Thus, the only case we need to think is the case 1. Because all UE should read paging message, it can be considered using this paging message for MBMS notification. I.e, the paging message includes not only paging record for unicast traffic but also paging record for MBMS notification. If this extension can be adopted, Rel-9 UE can be notified upcoming MBMS session by paging message at paging occasion without load increase of common search space.
Then, proposed MBMS UE behavior at each paging occasion is as follows:
- When P-RNTI is detected, the UE reads paging message. If the paging message includes MBMS change notification, the Rel-9 UE further reads MCCH. 

- When P-RNTI is not detected and if M-RNTI is detected, the UE reads MCCH. Because M-RNTI is used for MBMS notification, there is no impact to legacy Rel-8 UE.
- When neither P-RNTI nor M-RNTI is detected, the UE does nothing.
In this way, the shortage of common search space problem can be relieved.
3.
Proposal

In this contribution, we discussed the impact of M-RNTI usage. Firstly, it is proposed that:

· UE is not required to wake-up for MBMS notification in addition to its normal Unicast paging. I.e., current working assumption is kept.

If RAN2 feels that congestion of common search space is a concern, it is proposed:
· Paging message is extended to carry MBMS notification.

· When there is a need to simultaneously send unicast paging and MBMS notification, P-RNTI and paging message is used for MBMS notification.

· Else, M-RNTI is used to send MBMS notification.
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