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1. Introduction

In prior RAN4 meetings, agreements for D2D RRM requirements were made and reflected in the CR to 36.133 in R4-148058. In this contribution, we identify some minor clarifications on the agreed RRM requirements.
2. Clarifications to agreed RRM requirements
Clarification 1: On ProSe transmissions during the measurement gaps that are not used for measurements
It was agreed in RAN4 that ProSe transmissions are allowed during measurement gaps when the gaps are not being used for WAN measurements, if the requirements specified in section 8 for inter-frequency and inter-RAT measurements are fulfilled [R4-146815].

The agreement was captured in the agreed CR [R4-148058] as follows:

	During the measurement gaps the UE:

-
shall not transmit any data

 -
is not expected to tune its receiver on any of the E-UTRAN carrier frequencies of PCell and any SCell.

In the uplink subframe occurring immediately after the measurement gap,

-
the E-UTRAN FDD UE shall not transmit any data
-
the E-UTRAN TDD UE shall not transmit any data if the subframe occurring immediately before the measurement gap is a downlink subframe. 
-
whether the E-UTRAN TDD UE can transmit data or not is up to the UE implementation if the subframe occurring immediately before the measurement gap is an uplink subframe.
ProSe capable UE is allowed to perform ProSe transmissions during the measurement gaps that are not used for measurements if the requirements specified in section 8 for inter-frequency and inter-RAT measurements are fulfilled.


The spirit of the agreement of allowing ProSe transmissions during measurement gaps (when not being used for measurements) naturally implies the exception includes the ‘uplink subframe occurring immediately after the measurement gap’. This was however not captured in the CR explicitly.

We propose to revise the text to explicitly capture this aspect as follows

Proposal 1: Clarification on ProSe transmission during measurement gaps that are not used for measurements:

“ProSe capable UE is allowed to perform ProSe transmissions during the measurement gaps, and the uplink subframe occurring immediately after the measurement gaps, that are not used for measurements if the requirements specified in section 8 for inter-frequency and inter-RAT measurements are fulfilled.”

The following two clarifications relate to agreements related to ProSe direct discovery that need some editorial changes to the interruption specification. 
Clarification 2a: On UL sub-frame configured for sidelink synchronization signal transmissions corresponding to ProSe Direct Discovery.
The CR is currently worded based on the previous understanding in RAN1 that the first subframe of the discovery resource pool will be used for transmission of synchronization signals. The final agreement however seperates the configuration of synchronization subframes and discovery pools.

In particular, the following agreement was made in RAN1 #78bis:
	Agreement:
· For in-coverage UEs, 
· For a discovery UE, for each discovery pool, the UE shall transmit D2DSS in the first subframe of the discovery pool if this subframe is in the D2DSS resource, or otherwise in the latest subframe of the D2DSS resource before the start of the discovery pool, if:

· the subframe does not conflict with cellular transmission from the UE perspective, 


Figure 1 depicts the above agreement on the resources used for SLSS transmission. Two cases are depicted:
1. Synchronization subframe does not overlap with the first subframe of the discovery pool (pool 1 below)

2. Synchronization subfarme overlaps with the first subframe of the discovery pool (pool 2 below)
The current CR is worded as per (2) above, which was the initial RAN1 understanding prior to RAN1 #78bis. 
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Figure 1: SLSS transmission just before each discovery pool
In view of the updated RAN1 specification (i.e., for discovery pool 1 in Figure 1) the ProSe UE will also need to receive on the synchronization sub-frame associated with the discovery pool that may not be the first subframe of the discovery pool. This can be incorporated using the following updates to the text in the CR:

	This requirement is applicable only for UE participating in ProSe Direct Discovery on E-UTRA FDD bands. The UE is allowed an interruption of up to 1 subframe in the subframe before and after a UL subframe configured as ProSe Direct Discovery by the eNodeB. When the UL subframe configured for SLSS transmissions [TS 36.331] by the eNodeB differs from the first subframe of the configured discovery pool, the UE is additionally allowed an interruption of up to 1 subframe in the subframe before and after the latest UL subframe configured for SLSS transmissions by the eNodeB occurring prior to a ProSe Direct Discovery pool. The interruptions are for both uplink and downlink of PCell. The interruption for the ProSe UE may occur:

· while switching reception between ProSe DirectDiscovery / SLSS and the PCell, or

· while receiving ProSe Direct discovery signals / SLSS, or

· while switching a receiver chain ON/OFF for ProSe Direct Discovery / SLSS if the UE has a dedicated receiver chain for discovery.



Clarification 2b: On w1/w2 agreement (impact on interruptions agreement)
The following discussion was also presented as Proposal 3 in R4-146980. The timing uncertaininity associated with the discovery resource pool of neighbour cells is either ±w1 or  ±w2 and is configured by the eNodeB usnig the parameter discoverySynchWindow. Following is the excerpt from the agreed CR to 36.331 [R2-145302].
ProseSyncConfig-r12 ::=




SEQUENCE {

sync-CP-Len-r12






Prose-CP-Len-r12,


sync-OffsetIndicator-r12



INTEGER (0..39),


slssid-r12







Prose-SLSSID-r12,


tx-Parameters






SEQUENCE {



sync-TxParameters-r12




Prose-TxParameters-r12,



syncTxThreshIC-r12





RSRP-RangeProse5-r12,


sync-InfoReserved-r12





BIT STRING (SIZE (27)) 
OPTIONAL 
-- Need OR,


}
















OPTIONAL, 
-- Need OR


rx-ParamsNCell-r12





SEQUENCE {



physCellId-r12






PhysCellId,



discoverySynchWindow-r12



ENUMERATED {w1, w2}


}
















OPTIONAL 
-- Need OR

}
In RAN4 #73, the numerical value of w1 and w2 were agreed as follows: w2 = normal CP / 2  and w1 = 5ms.

Consistent with the discussion presented in R4-146980, no changes are required for w2 = normal CP / 2 as this can be aborbed inside the 1 subrame interruption duration. For w1 = 5ms, however, the location of the 1 subframe will shift. In R4-146980 our proposal was to shift that 1 subframe interruption to ceil (w1/1ms) before and after a discovery subframe. This has the following advantages and disadvantages as discussed in RAN4 #73 [Chairman’s notes RAN4#73]:
· Pro: Same number allowed interruptions and the location of allowed interruption still deterministically known at the eNodeB. 
· Con: In tracking mode, the UE will still need to swtich the receiver ON/OFF ceil (w1/1ms) before and after even though the timing maybe known (since in tracking) with a higher accuracy since in tracking mode.
From a UE perspective, it’ll be benefitial to have the 1 subframe interruption anywhere up to ceil (w1/1ms) before and after a discovery subframe. Given w1 = 5ms, the added benefit is very marginal. Hence we reiterate our proposal in favor of the deterministic behavior at the eNodeB.

This can be incorporated using the following updates to the text in the CR (with track changes agreed for changes related to Clarification 2a above).

	This requirement is applicable only for UE participating in ProSe Direct Discovery on E-UTRA FDD bands. The UE is allowed an interruption of up to 1 subframe that is N subframes before and after a UL subframe configured as ProSe Direct Discovery by the eNodeB. When the UL subframe configured for SLSS transmissions [TS 36.331] by the eNodeB differs from the first subframe of the configured discovery pool, the UE is additionally allowed an interruption of up to 1 subframe that is N subframes before and after the latest UL subframe configured for SLSS transmissions by the eNodeB occurring prior to a ProSe Direct Discovery pool. 
The value of N is ceil(w2/1ms) subframes when the parameter discoverySynchWindow is configured with value w2 in the sidelink synchronization resource configuration associated with the ProSe Direct Discovery / SLSS subframe.
The value if N is 1 subframe otherwise.
The interruptions are for both uplink and downlink of PCell. The interruption for the ProSe UE may occur:

· while switching reception between ProSe DirectDiscovery / SLSS and the PCell, or

· while receiving ProSe Direct discovery signals / SLSS, or

· while switching a receiver chain ON/OFF for ProSe Direct Discovery / SLSS if the UE has a dedicated receiver chain for discovery.


The following poposal is hence made to address Clarifications 2a and Clarification 2b.

Proposal 2: Clarification on interruptions due to ProSe Direct Discovery as follows:

	This requirement is applicable only for UE participating in ProSe Direct Discovery on E-UTRA FDD bands. The UE is allowed an interruption of up to 1 subframe that is N subframes before and after a UL subframe configured as ProSe Direct Discovery by the eNodeB. When the UL subframe configured for SLSS transmissions [TS 36.331] by the eNodeB differs from the first subframe of the configured discovery pool, the UE is additionally allowed an interruption of up to 1 subframe that is N subframes before and after the latest UL subframe configured for SLSS transmissions by the eNodeB occurring prior to a ProSe Direct Discovery pool. 
The value of N is ceil(w2/1ms) subframes when the parameter discoverySynchWindow is configured with value w2 in the sidelink synchronization resource configuration associated with the ProSe Direct Discovery / SLSS subframe.
The value if N is 1 subframe otherwise.
The interruptions are for both uplink and downlink of PCell. The interruption for the ProSe UE may occur:

· while switching reception between ProSe DirectDiscovery / SLSS and the PCell, or

· while receiving ProSe Direct discovery signals / SLSS, or

· while switching a receiver chain ON/OFF for ProSe Direct Discovery / SLSS if the UE has a dedicated receiver chain for discovery.


3. Conclusions
In this contribution, the following clarifications are proposed:
Proposal 1: Clarification on ProSe transmission during measurement gaps that are not used for measurements:

“ProSe capable UE is allowed to perform ProSe transmissions during the measurement gaps, and the uplink subframe occurring immediately after the measurement gaps, that are not used for measurements if the requirements specified in section 8 for inter-frequency and inter-RAT measurements are fulfilled.”

Proposal 2: Clarification on interruptions due to ProSe Direct Discovery as follows:

	This requirement is applicable only for UE participating in ProSe Direct Discovery on E-UTRA FDD bands. The UE is allowed an interruption of up to 1 subframe that is N subframes before and after a UL subframe configured as ProSe Direct Discovery by the eNodeB. When the UL subframe configured for SLSS transmissions [TS 36.331] by the eNodeB differs from the first subframe of the configured discovery pool, the UE is additionally allowed an interruption of up to 1 subframe that is N subframes before and after the latest UL subframe configured for SLSS transmissions by the eNodeB occurring prior to a ProSe Direct Discovery pool. 
The value of N is ceil(w2/1ms) subframes when the parameter discoverySynchWindow is configured with value w2 in the sidelink synchronization resource configuration associated with the ProSe Direct Discovery / SLSS subframe.
The value if N is 1 subframe otherwise.
The interruptions are for both uplink and downlink of PCell. The interruption for the ProSe UE may occur:

· while switching reception between ProSe DirectDiscovery / SLSS and the PCell, or

· while receiving ProSe Direct discovery signals / SLSS, or

· while switching a receiver chain ON/OFF for ProSe Direct Discovery / SLSS if the UE has a dedicated receiver chain for discovery.
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